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Foreword
Feeding the world’s poor is one of the most pressing challenges of the present day, as human populations grow and put increasing strain on natural resources. Livestock have an important part to play,
as they provide high-quality protein to consumers and regular income to producers. To fulfil their
potential sustainably, they must be managed with care. Water, fossil fuel and grain are used in rearing
animals, and there is an urgent need to use these resources more efficiently, to recycle and reduce
waste, and to create a positive balance sheet in livestock’s contribution to global food supplies.
One of the hardest challenges for food security is ensuring that all who need food have the means
to buy it, particularly when volatile economies and natural disasters make already weak livelihoods
even more unstable. Here livestock make a vital contribution as generators of cash flow and economic buffers, provided that market chains are organised to provide openings for small scale producers and traders and those in remote areas.
Livestock perform a variety of functions in different human societies. Communities dependent
on livestock, those who practice mixed farming on a small scale, and consumers in cities, each have
specific demands on farm animals and their products and distinct food security concerns. Different geographical regions also have their own perspectives, with the emerging economies acting as
growth engines and the developed countries driving food safety and environmental regulations. All
share a need for food systems to be sustainable and resilient. Each region and type of community
will have an influence in shaping livestock’s contribution to the food security of the future.

Samuel Jutzi
Director
Animal Production and Health Division
FAO
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Overview
Although much has been said about livestock’s
role in achieving food security, in reality, the
subject has been only partially addressed and no
current document fully covers the topic. This
report is an attempt to fill the gap.
It expands the 2009 State of Food and Agriculture (SOFA) (FAO, 2009b) section which
examined the multiple roles played by livestock
in the food security of the poor and advocated
for support of smallholders, both in responding
to opportunities in livestock production and in
finding other opportunities within a broad rural
development strategy.
Recognizing that food security is central to
international development – and to the mandate
of the Food and Agriculture Organization of
the United Nation (FAO) – the report tells the
story of livestock and food security from three
perspectives.

products can make to the diet and the possible
consequences of over consumption.
“Livestock and food supply” describes the
contribution of livestock to the world food supply, directly through production of meat, milk
and eggs, and indirectly through supplying traction and manure to cropping. It examines the
factors that cause food supplies to become unstable and ways that livestock can mitigate damaging effects. It also reviews the causes of instability in the supply of livestock source foods.
“Access to food” deals with food access, examining the way livestock can improve household and individual access to food, particularly
for poor families, and provide food and income.
It also reviews the impact of gender dynamics
on access to livestock source foods within families and the ability of families to earn income
from livestock.

Livestock and global food
security

Three human populations, three
food security situations

The first section of the report presents a global overview, examining the role that livestock
play in various dimensions of food security. It
describes the place of livestock products in human nutrition, the contribution of livestock to
the world food supply and its stability, and it
discusses the way that livestock can affect food
access, particularly for poor families, as a direct
source of food and a source of income.
“Measuring food security” explains the ways
that food security is defined and measured, and
provides an overview of trends in food security
worldwide and by region. It is intended as background for those not familiar with the subject.
“Livestock food in the diet” describes the
place of livestock products in human nutrition.
Noting that the definition of food security includes the need for an “adequate diet”, it discusses the positive contributions that livestock

The second section shifts from the global level
to a human perspective, examining the way in
which livestock contributes to the food security of three different human populations –
livestock-dependent pastoralists and ranchers,
small-scale mixed farmers and urban dwellers.
The chapters briefly describe the main issues
each population faces and then introduce related
case studies to examine certain points in more
practical detail.
“Livestock dependent societies” examines the
situation faced by livestock-dependent societies,
including pastoralists, who are the main focus
of the chapter, and ranchers. In both systems,
livestock provide the foundation of livelihoods
and contribute to food security both locally and
globally. Mongolia is used as a case study, because it has a long history of livestock dependence but, as in other livestock dependent sociexi

ties, is changing in response to external pressures
and new opportunities.
“Small-scale mixed farmers” focuses on
small-scale mixed farmers for whom livestock
provide both food and the means to obtain it.
For these farmers, livestock are an important,
but not necessarily the most important, part
of their livelihood portfolios. The chapter reviews the contributions that livestock in these
systems currently make to food security, the
constraints to expanding their contribution and
the prospects for small-scale mixed farming.
Nepal is used as a case study because it has a
large number of small-scale mixed farmers who
face strong resource and market constraints and
therefore provide a good illustration of the challenges they face in increasing production from
their farms.
“City populations” considers the case of city
populations, growing in number worldwide.
For the inhabitants of large cities, animal products are essentially a commodity to be consumed
– unlike the livestock-dependent and small-scale
mixed farmers who are both producers and
consumers. The chapter considers the place of
livestock products in the urban diet, the logistics of feeding city populations, and the factors
driving the livestock production systems and
market chains that supply cities. It compares the
approaches taken by different countries, drawing the most detailed information from China
and the United States of America (USA), which
define their “foodsheds” – the surrounding area
that can provide food for a city – in two very
different ways.

Feeding the future
The final part of the report looks to the future.
It discusses the expected demand for livestock
source food and the way that increased demand
can be met with ever more limited resources. It
reviews the drivers that led to the livestock revolution, how these have changed and what the
implications will be for livestock contributing to
food security.
“Producing enough food” considers the task
xii

of producing enough food for future populations. It reviews FAO’s projections of growth
in demand for livestock source foods between
2010 and 2050, discusses the assumptions that
were made in these calculations and the implications of any changes. It argues that reducing
various forms of waste in livestock food systems
will be an essential component of meeting future
demand. Returning to the three populations of
the previous section, it reviews where the emphasis may lie for each one in reducing waste
and increasing efficiency.
“Building resilience” looks at the possibilities
for improving resilience in livestock food systems and the increasing concern about the instability of food supply and access during what
are termed “protracted crises”. Livestock food
systems must be prepared to respond to these
crises, which will require building an increased
capacity to deal with change and recover from
shocks. The chapter reviews some of the factors
that may create vulnerability in livestock food
systems and suggests ways to mitigate them.
“Conclusions” summarizes the main messages of the entire report. It concludes that livestock make a positive contribution to food security but, at the same time, suggests that livestock
need to be managed carefully to avoid externalities.

©Scott Nelson/WPN for FAO

Livestock and
global food security
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Measuring food
security
In 1996, the World Food Summit Rome Declaration set a target to reduce hunger by half by
2015.
In 2000, the United Nations Millennium
Summit re-affirmed the target, making the halving of extreme hunger and poverty its primary
Millennium Development Goal (MDG).
Notwithstanding these optimistic goals, in
2010, 925 million of the world’s inhabitants still
suffered from chronic hunger, and world food
security was an uncertain prospect. Predictions
concerning future food security must factor in
assumptions about the growth of the economy,
the distribution of income, the possibility of
dealing with environmental challenges, and the
political and logistical capacity to make food accessible everywhere, to everyone.

Six dimensions
FAO defines four “pillars” of food security and
two temporal dimensions related to food insecurity, all of which must be addressed in efforts
2

to reach hunger reduction targets. The four pillars, detailed in Box 1, include: food availability which refers to food supply, and food access
which means the ability of people to obtain food
when it is available. As both availability and access must be stable, the third pillar, stability, refers to ensuring adequate food at all times while
the fourth, utilization, incorporates food safety
and nutritional well being.
Pillars. Paying simultaneous attention to all
four pillars is a constant challenge. Sufficient
food can be produced today to feed everyone
in the world, but it is not always available in
every country, let alone every community. Some
countries produce enough food to be self sufficient while others rely on imports, meaning that
when international prices rise or global value
chains break down, the food supply becomes
unstable. Even when food is available, many
people cannot afford to buy what they need for
a healthy diet and, in parallel, prices that can be
paid by the poorest consumers may not be sufficient to provide a living for producers. Waste in
food chains from oversupply and spoilage adds
to costs and reduces the amount available to eat.

Livestock and global food security

Box 1
Four pillars of food security
Food Availability: The availability of sufficient

Stability: To be food secure, a population,

quantities of food of appropriate quality, supplied

household or individual must have access to ade-

through domestic production or imports (includ-

quate food at all times. They should not risk losing

ing food aid).

access to food as a consequence of sudden shocks

Food access: Access by individuals to adequate

(e.g. an economic or climatic crisis) or cyclical

resources (entitlements) for acquiring appropri-

events (e.g. seasonal food insecurity). The concept

ate foods for a nutritious diet. Entitlements are

of stability can therefore refer to both the avail-

defined as the set of all commodity bundles over

ability and access dimensions of food security.

which a person can establish command given the

Utilization: Utilization of food through ad-

legal, political, economic and social arrangements

equate diet, clean water, sanitation and health care

of the community in which they live (including

to reach a state of nutritional well-being where all

traditional rights such as access to common re-

physiological needs are met. This brings out the

sources).

importance of non-food inputs in food security.
Source: FAO, 2006a.

Food security problems also arise when people
lack knowledge about nutrition, food handling
and preparation, lack access to clean water and
sanitation or when their food supplies change
and they have to deal with unfamiliar foodstuffs.
Every major conflict in history has destabilized local food supplies, often with wide ripple effects. So have crop and livestock pests and
diseases, and natural disasters such as recurring
drought in Ethiopia, annual floods in Bangladesh, earthquakes in Pakistan and Indonesia,
and the 2010 fires that affected the Russian
wheat crop. Fluctuating economic conditions
drive vulnerable families below the poverty line
and send them into food security crises, putting
a strain on existing safety nets. For a middle
class population with solid economic resources,
a temporary rise in prices or a fluctuation in the
food supply may be merely inconvenient – people must drive further to buy preferred foods,
or divert a little more of their income into food
purchases, or eat something different – but for
vulnerable households, it creates a food security
crisis.

Dimensions. The temporal dimensions normally
refer to food insecurity, which can be chronic,
resulting from a persistent shortage in supply or
a systemic weakness that limits individuals’ ability to access food, or transitory, arising because
of a crisis. Both need to be addressed at the same
time (Pingali et al., 2005), because individuals and
communities facing chronic food insecurity lack
safety nets and are highly vulnerable to transitory problems, while an inappropriate response to
a crisis may weaken the base for long-term food
security by weakening local markets or creating
dependencies. In 2005, the Committee on World
Food Security (CFS, 2005) identified conflict as
the most common cause of transitory food insecurity, followed by weather-related problems. In
2008 and 2009, the food security repercussions
of the world economic crisis were a serious cause
for concern (FAO, 2009a). As a result of transitory problems starting to blur into chronic food
insecurity – mainly due to long-term systemic
failures in the way that food is produced and distributed – the world is now facing the problem of
protracted food crises (FAO, 2010a).
3
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Box 2
Dealing with protracted food crisis:
the case of Ethiopia
In Ethiopia, where crop failure is an almost
annual phenomenon, some 7 million people –
more than 8 percent of the country’s population – can support themselves from their own
income for only six months a year. For the
remaining six months, they rely on a recently
introduced Productive Safety Net Programme
that addresses the underlying structural problem of food insecurity by putting safety nets in
place ahead of crises, such as by guaranteeing
employment in public works for food or cash
and direct subsistence payments. Supplying
predictable disbursements of cash and food
transfers at frequent intervals, as opposed to
unpredictable disbursements at varying intervals, seems to have reduced the need to sell assets (especially livestock) to buy food, leaving
people less prone to destitution from adverse
weather events. However, even this could not
provide ample protection from the soaring
food prices and the drop in foreign investment

variety consistently, transport it with minimum
waste to where it is needed, provide it at prices
that people can afford while also covering the
costs of the externalities associated with food
production, and to promote healthy choices in
buying and preparing food. Currently, we face a
growing population, finite fossil energy and water, and competition for land needed to produce
human food, biofuel and livestock feed. For
food systems to be sustainable, there is a need
to address the structural and policy weaknesses
that have contributed to creating the present
situation.
Resilient food systems are those that withstand shocks from conflict, weather, economic
crises, human or livestock diseases and crop
pests. It is well recognized by relief agencies that
their emergency aid efforts are most effective
when they are injected into already resilient systems in ways that create minimum disruption.
A more resilient global food system, therefore,
would reduce the level and impact of transitory
food insecurity. The food systems of developed
countries are generally resilient, underpinned
by strong economies and infrastructure, while
those of most developing countries are not.

and remittances that followed the 2007–08
economic crisis. (FAO, 2009a).

Long-term goals. The various pillars and dimensions of food security are encapsulated in
two long-term goals that preoccupy the international community: sustainable healthy diets
and resilient food systems (sometimes combined as sustainable and resilient food systems).
Sustainable healthy diets can be attainable if
all of the conditions for food security are met
in ways that do not unduly deplete natural resources or pollute the environment. “Sustainable” means that both present and future generations have sufficient food of adequate nutritional
quality to promote their well-being (PinstrupAndersen, 2009; Harding, 2010). Under these
conditions, food systems would have sufficient
capacity to produce enough food of sufficient
4

Measures
There is no one method to measure all of food
security’s dimensions, determine whether a food
system is sustainable and resilient, and quantify
the extent to which everyone in the world is
consistently well nourished. Thus, it is necessary to rely on a range of measures that address
the various aspects of food security.
The most direct, widely available and uniform
measurement quantifies the consumption of calories – people who consume insufficient calories
for their age and sex are considered undernourished. When the target was set in 1996 to halve
hunger by 2015, there was already a promising
trend in combating undernutrition. The number
of undernourished people, standing at close to a
billion in 1970, fell to 900 million in 1980, and
to 845 million in 1990–92 (Table 1). Numbers
stayed fairly static for the next ten years, rising

Livestock and global food security

table 1
Number (millions) and share of undernourished people by region 1990 to 2007
Country groups	

World
Developed countries
Developing World
Asia and the Pacific
Latin America and the Caribbean
Near East and North Africa
Sub-Saharan Africa

1990–1992

1995–1997

2000–2002

2005–2007

843.4

787.5

833.0

847.5

16.7

19.4

17.0

12.3

(2.0%)

(2.5%)

(2.0%)

(1.5%)

826.6

768.1

816.0

835.2

(98.0%)

(97.5%)

(98.0%)

(98.5%)

587.9

498.1

531.8

554.5

(69.7%)

(63.3%)

(63.8%)

(65.4%)

54.3

53.3

50.7

47.1

(6.4%)

(6.8%)

(6.1%)

(5.6%)

19.6

29.5

31.8

32.4

(2.3%)

(3.7%)

(3.8%)

(3.8%)

164.9

187.2

201.7

201.2

(19.6%)

(23.8%)

(24.2%)

(23.7%)

Note: Percentages are share of total for the year.
Source: FAOSTAT. 				

slightly to 873 million in 2005. In percentage
terms, the numbers were even more encouraging. In 1980, 28 percent of the world’s population was undernourished. By 1990–92, the average had fallen to 16 percent for the world and 20
percent for developing countries, and in 2005–07
(the latest period for which comparable statistics
are available), the figures stood at 13 percent for
world population and 16 percent for developing
countries (FAO, 2008a).
Since then, two global problems – increasing
demand for biofuel and the world economic crisis – have created a serious block to halving hunger. Competition between food and fuel crops
together with other factors resulted in rises in
food prices in 2007 and the wider economic
crisis that immediately followed reduced purchasing power. According to estimates, approximately 925 million people were undernourished
in 2010, representing roughly 14 percent of the
world’s population of 6.8 billion. FAO databases show that undernourishment is unevenly
distributed across regions, nations, households
and individuals, with the main burden borne by
the poorest countries and the poorest people.

Undernourishment is an important indicator of food insecurity, but it only tells part of
the story. Food security is more than the consumption of sufficient calories; it is also about
consuming food of adequate quality. People are
malnourished if they eat insufficient calories or
protein, food of poor quality, or if they are unable to utilize fully the food they eat (WHO,
2001). Diets can be poor if they lack minerals
and vitamins, have insufficient fruits, vegetables
or livestock products, or contain too much of
elements that are harmful when taken in excess
such as saturated fats and sugar (IFPRI, 2004).
While 925 million people were undernourished
in 2010, some 2 billion were estimated to be malnourished. Unlike undernourishment, which is
associated with poverty, the problem of malnourishment is found across all income groups,
although it takes different forms for the poor
and the rich. The poorest lack an adequate supply of energy, protein and micronutrients, while
for those who can afford sufficient calories,
overconsumption and poorly balanced diets, together with their associated health problems, are
an increasing problem (WHO, 2003).
5
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Box 3
Costs of malnutrition
Preventing one child from being born with low

• Diet-related chronic diseases were estimated

birth weight in low-income countries was esti-

to cost 2.1 percent of China’s GDP in 1995

mated to be worth US$580 in 2003 (Alderman and

and 0.3 percent of Sri Lanka’s (Popkin et al.,

Behrman, 2003).

2001).

• In Nigeria, the annual economic loss due to

• The cost of obesity has been estimated at 0.2

malnutrition in children under five was es-

percent of GDP for Germany, 0.6 percent for

timated at US$489 million in 1994, or about

Switzerland, 1.2 percent for the United States

1.5 percent of GDP (FAO, 2004).

(WHO, 2007), 1 percent for Latin America

• In South Asia, the losses associated with iron

and the Caribbean (PAHO, 2006), 1.1 per-

deficiency have been estimated at US$5 mil-

cent for India, 1.2 percent for the USA and

lion per year (Ross and Horton, 1998).

2.1 percent for China (Yach et al., 2006).

• In Bangladesh, the cost of iron deficiency in

• The cost of diabetes has been estimated at 1.3

children has been estimated at nearly 2 per-

percent of GDP for the USA, 2.6 percent for

cent of GDP (Ross and Horton, 1998).

Mexico and 3.8 percent for Brazil (Yach et al.,

• In India, elimination of child malnutrition

2006).

would increase national income by US$28 billion. This is more than its combined expenditures for nutrition, health, and education.

Malnourishment is harder to measure than
undernourishment, since it requires data on protein and micronutrients which are not routinely
measured on a wide scale. Rough estimates can
be made from the kilograms of different foods
consumed and their average content of different
nutrients. More commonly, malnourishment
levels are deduced indirectly from proxy measures that show its resulting effects.
Malnutrition has a devastating effect on child
survival, particularly in developing countries.
It has been estimated that protein-energy malnutrition is a causative factor in 49 percent of
the approximately 10.4 million annual deaths of
children under five years of age (WHO, 2000).
It is also manifested in underweight and stunting. In 2007, UNICEF estimated that approximately 146 million children were underweight
(UNICEF, 2007), over 70 percent of them in
developing countries, and that 31.2 percent of
children in developing countries were stunted
6

(UNSC, 2010). This represented an improvement since 1980, when 49 percent of children
under five in the developing world were stunted,
and 38 percent were underweight (Opio, 2007).
At the other end of the scale, over-consumption can be deduced from statistics on obesity,
defined as having a Body Mass Index (BMI),
which measures body fat based on weight and
height, of 30 or above. The most recent WHO
global summary suggests that in 2008, at least
500 million adults were clinically obese (WHO,
2100), a figure which may rise to 700 million in
2015. Obesity is linked to diabetes and heart disease and possibly certain kinds of cancer.
Malnutrition not only affects an individual’s
health, it is expensive for society. It reduces human productivity and creates costs for the health
system, as shown in Box 3. A conservative estimate in 1990 put the global economic loss from
malnutrition at US$8.7 billion (Pinstrup-Andersen et al., 1993).

Livestock and global food security

The sustainability and resilience of food systems can be measured by a variety of qualitative
and quantitative indicators, such as:
• trends in production and consumption levels per person as well as patterns of consumption among different income groups
which give a general indication of resilience;
• long- and short-term trends in food prices
and livestock disease prevalence which provide information about potential sources of
food instability;
• information about water quality and other
environmental indicators which provide
underlying information about the resource
base on which food production depends.
Key indicators can differ with individual national and local situations. For example, a country that relies on domestic production for the
bulk of its food supply may be primarily concerned with measuring the ability of its own
agricultural system to keep producing a stable
supply or to store buffers against shocks, while

a country that expects to import a proportion
of its food every year will be equally concerned
with the robustness of the international trade
system and the political capital that gives access
to food aid in times of crisis.
In rangeland areas of Africa, the terms of trade
between livestock and food grains are an indicator of prolonged food emergencies because, as
a crisis continues, more and more animals need
to be sold to buy the same amount of grain. The
EC-FAO Food Security Programme has developed a “resilience tool” to help policy-makers
understand what makes families more resilient
to crises. This tool combines several factors into
an index, including income and access to food;
assets such as land and livestock; social safety
nets such as food assistance and social security;
access to basic services such as water, health
care and electricity; household adaptive capacity which is linked to education and diversity of
income sources; and the stability of all these factors over time.

7
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Livestock food in
the diet
Animal source foods, a choice for many people
in many societies, add taste, texture and variety
to the diet. Some foods have specific social and
cultural roles, such as turkey at Christmas, a
duck taken as a gift on a social visit, eggs or milk
given to lactating mothers, meat cooked for honoured visitors, tea with milk given to guests. Cultural norms also prohibit consumption of some
foods, such as pork in Muslim and Jewish communities. Livestock contribute around 12.9 percent of global calories and 27.9 percent of protein
directly through provision of meat, milk, eggs
and offal, and also contribute to crop production
through the provision of transport and manure.

Nutritional value
In spite of recent growth in consumption, many
people are still deficient in the nutrients that can
be provided by animal source foods, which are
complete, nutrient-dense and important for the
high quality protein and bio-available micronutrients they contain, particularly for children
8

and pregnant and lactating women. Even quite
small amounts of animal source foods are important for improving the nutritional status of
low-income households. Meat, milk and eggs
provide proteins with a wide range of amino acids that match human needs as well as bio-available micro-nutrients such as iron, zinc, vitamin
A, vitamin B12 and calcium in which many malnourished people are deficient.
It is generally agreed that livestock source
foods can be beneficial, but there are no universal guidelines that set an ideal level of consumption of livestock products for an individual. International dietary guidelines on levels of energy
and protein consumption do not distinguish
between plant and animal sources. They suggest that the intake of energy needed by an adult
in a day varies from 1 680 to 1 990 kilocalories
(kcals) in total, depending on the country. They
also suggest that the safe level of protein consumption is about 58 g per adult per day. “Safe”
in this case is defined as the average protein requirement of the individuals in the population,
plus twice the standard deviation and it is an accepted practice to refer to this measure rather
than a minimum (WHO, FAO, UNU, 2007).
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table 2
Average dietary protein and energy consumption and
undernourishment by region
Country groups	Protein	Energy	Percent of population
consumption
consumption
consuming insufficient
g/day 2003–05
kcals/day 2005–07
calories 2005–07

World
Developed countries
Developing World

76

2 780

13

102

3 420

<5

70

2 630

16

116

3 770

<5

Asia, the Pacific and Oceania

70

2 610

16

Latin America and the Caribbean

79

2 900

8

Near East and North Africa

83

3 130

7

Sub-Saharan Africa

53

2 240

28

Recommended “safe” consumption (adults)

58		

United States of America

Minimum energy requirement		

1 680–1 990

Sources: FAOSTAT for all except “safe” consumption. Recommended “safe” consumption is estimated as the minimum average plus 2x standard
deviation WHO, FAO, UNU (2007).

In most parts of the world, average consumption is above the minimum recommended level
of energy and the safe level of protein, according
to the most recent comparable consumption statistics. As shown in Table 2, only in sub-Saharan
Africa is the average consumption of protein
below the recommended safe levels. However,
these averages hide a significant problem of malnutrition, with 16 percent of people in the developing world (28 percent in sub-Saharan Africa)
estimated to be undernourished. Energy and
protein consumption are quite closely linked,
and insufficient calorie consumption tends to go
in tandem with insufficient protein consumption.
These are average guidelines. Actual individual requirements depend on height, age, lifestyle
and stage of life. Pregnant or lactating women,
for example, need extra energy and protein.
However, even the more detailed guidelines give
only limited guidance about minimum requirements of livestock source food. National nutritional guides, such as those provided in the USA
or the Netherlands, suggest including some livestock products in the diet but recommend that
the largest proportion of food by weight should
be in the form of fruit, vegetables and grains.

Excessive or inappropriate intake of livestock
products creates risks and detrimental health effects. Increased consumption of red meats can
increase the risk of colon cancer, and increased
intake of saturated fats and cholesterol from
meat, dairy products and eggs can increase the
risk of chronic non-communicable diseases such
as cardiovascular disease (UNSCN, 2005). National dietary guidelines typically warn against
consumption of too much animal fat from meat
and hard cheese and suggest a balance between
livestock products and fish.
Since protein with a wide range of amino acids
is a valuable dietary contribution from livestock,
the range in livestock protein intake levels according to geographic area is worth examining.
Table 3 shows that the consumption per person
of livestock protein increased in all areas of the
world between 1995 and 2005. However, it also
shows that average consumption in Africa remained at less than a quarter of that in the Americas, Europe and Oceania, and Africa’s livestock
protein consumption was a modest 17 percent
of the recommended safe level for all proteins.
By contrast, the consumption of livestock protein in the Americas, Europe and Oceania in
9
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table 3
Average daily consumption per person of livestock protein compared to
safe level 1995 and 2005
g/day
% of
						recommended
		Meat	Dairy	Eggs	Total	“safe”1
			
(not butter)			
consumption
area
year					from livestock

Africa

1995

5.3

3.1

0.6

9

2005

5.9

3.4

0.6

9.9

Americas

1995

26.1

14.3

2.7

43.1

2005

28.1

14.1

3.1

45.3

Asia

1995

7.5

3.8

2.2

13.5

2005

9.2

4.7

2.7

16.6

Europe

1995

24.1

17.9

3.6

45.6

2005

24.7

19.2

3.8

47.7

Oceania

1995

24.9

18

1.9

44.8

2005

39.3

15.8

1.7

56.8

Least developed countries

1995

3.3

2.2

0.2

5.7

2005

4.1

2.7

0.3

7.1

17
78
29
82
98
12

Source: FAOSTAT for consumption figures.
1
Recommended “safe” consumption is 58 g per person per day, estimated as the minimum average plus 2x standard deviation (WHO, FAO, UNU,
2007).

2005 was between 78 and 98 percent of the total
protein requirement, suggesting that livestock
products were being over-consumed. The high
level of meat and saturated fat consumption in
high-income countries has been associated with
high rates of cardiovascular disease, diabetes and
some cancers (Walker, 2005).
Even in small amounts, food of animal origin can play an important role in improving the
nutritional status of low income households
by addressing micro- and macronutrient deficiencies, particularly of children and pregnant and lactating women. It is possible to live
healthily without eating animal products, but
they do provide nutritional benefits, particularly through micronutrients. Small amounts
of meat, for example, provide easily absorbable
haem iron and help in the absorption of iron
from plant foods (Bender, 1992), which helps
prevent anaemia arising from iron deficiency.
Meat and milk are good sources of vitamin B12,
riboflavin and vitamin A. Meat also provides
10

zinc, and milk provides calcium. Adding a small
amount of animal source food to the diets of
malnourished children can increase their energy and cognitive ability (Neuman et al., 2010).
However, it is important that babies receive
human milk up to age 6 months, rather than
a livestock source substitute (Neuman, 1999).
Iron deficiency, for example, is estimated to affect 1.6 billion people worldwide (deBenoist
et al., 2008) and to impair the mental development of 40–60 percent of children in developing
countries (UNICEF, 2007). A multi-agency report in 2009 stated that iron deficiency anaemia
during pregnancy is associated with one-fifth of
total maternal deaths each year. (Micronutrient
Initiative, 2009). Meat is not the only source of
dietary iron, but it is a good source. It seems
clear that the poor would benefit from a higher
intake of food, with a diet that includes livestock source food. Therefore, the next section
examines the sources of animal products in the
diets of poor households.

Livestock and global food security

Poorer households spend less than richer ones
on food, particularly on livestock food items.
This topic is dealt with in considerable detail in a
later chapter, which looks at food access, but it is
worth mentioning a few statistics here. National
consumption figures show that consumption of
livestock source foods rises as average income rises (Delgado, 2003), which is illustrated in Figure
6. Studies within individual countries also show
differences between rich and poor households.
For example, a comparative study of Uganda, India and Peru (Maltsologu, 2007) found that poor
households consumed less in both volume and
total value of livestock products than rich ones,
with the poorest households allocating less than
10 percent of their food budget (purchases and
home consumption) to livestock products. Within the budget given to livestock source foods,
the highest percentage was allocated to meat.
In Uganda, milk was also important, while eggs
were more prominent in Viet Nam.
While there are differences in food preferences and access between countries and even within
households (described later when reviewing
food access), both poultry products and dairy
products tend to be prominent within the diets
of poor households.
Poultry meat and eggs. Globally, the supply
of and demand for poultry products has shown
a very rapid upward trajectory, with poultry
now providing 28 percent of all meat (see the
next chapter for trends in livestock production).
Poultry meat and eggs are acceptable foods in
many cultures, and poultry can be raised at home
even by families with very little land or capital,
making them easily accessible to the poor. In
some countries, poultry meat is cheaper, such
as in Egypt where at times, it is only one-third
the price of other meats (Hancock, 2006). Poultry products make up 0.6 percent of the average
of 2 077 kcals per person per day in Africa and
2.9 percent of 2 300 kcals per person per day in
Asia (Hancock, 2006). They form a somewhat

©FAO/Ivo Balderi

Livestock products in the diets
of the poor

greater share of average protein consumption,
up to 5 percent in the poorest households. Anecdotal and recorded evidence points to poultry
products contributing over 20 percent of meat
consumption in sub-Saharan Africa, around 50
percent in Egypt and the more food insecure
countries of Latin America, and a high percent
in the poorer Middle Eastern countries. This
makes these populations particularly vulnerable
when local production of poultry is disrupted
because of disease or other problems.
Quickly cooked and digested, poultry meat
and especially eggs also have good micronutrient properties important for children and
pregnant women. Female-earned income from
poultry keeping is an important factor for improved child health, and smallholder poultry
development projects for poor households in
Bangladesh and South Africa indicate that both
the direct consumption of poultry and income
from poultry contribute to reduced malnutrition (Dolberg, 2003).
Dairy. Milk from cattle and goats, a good source
of amino acids and Vitamin A, is widely consumed in all parts of the world except East Asia.
In South Asia, Africa and the Middle East, it is
particularly important in the diet and, in fact,
can contribute more than 50 percent of pastoralist families’ energy intake. School milk programmes have been used to boost consumption
11
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by children while supporting the local dairy industries. A 2004 survey of 35 countries found
that schemes to promote milk consumption in
schools had increased the proportion of school
milk in the domestic market. In Thailand, where
milk is not a large part of the national diet,
school milk accounted for 25 percent of national
milk consumption, while in other countries that
responded to the survey, the contribution was
between 1 and 9 percent (Griffin, 2004).

12

Smallholder dairy production also has been
important to rural economies, although not to
the poorest of the poor since the maintenance
of a cow or even a dairy goat is normally beyond their capacity. Women often have control
of dairy animals and of the income they provide,
which has had positive consequences for household nutrition, a topic that is explored further in
a later chapter reviewing food access.
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Livestock and
food supply
Livestock products supply around 12.9 percent
of calories consumed worldwide (FAO, 2009b)
and 20.3 percent in developed countries. Even
more important, perhaps, is their contribution
to protein consumption, estimated at 27.9 percent worldwide and 47.8 percent in developed
countries.

Supply of animal source foods
The availability of livestock products worldwide
and within nations is determined by the volume
of production and the scale and reach of international trade. During the past 40 years (1967–
2007), global production of meat, milk and eggs
has grown steadily. Particularly striking have
been the increases in production of poultry meat
by a factor of 7.0, eggs by a factor of 3.5, and pig
meat by a factor of 3.0 (Table 4). Production per
person has also grown, albeit at a slower rate.
For the decade from 1995 to 2005, the annual
global growth rate in consumption and production of meat and milk averaged between 3.5

and 4 percent, double the growth rate for major
staple crops during the same period (Ahuja et
al., 2009). Trade in livestock products also has
grown enormously during these 40 years (Table
5), by a factor of 30.0 for poultry meat, more
than 7.0 for pig meat and 5.0 for milk.
While the global supply of livestock products
has more than kept up with the human population expansion, the situation has not been the
same in all regions. Production levels have expanded rapidly in East and Southeast Asia, and
in Latin America and the Caribbean, but growth
in sub-Saharan Africa has been very slow. Fast
growth in human populations in some developing countries coupled with low productivity
per animal have made it hard for livestock production in those areas to keep up. There is also
considerable variation within the developing
world, with sub-Saharan Africa and South Asia
producing at much lower levels per person than
Latin America and the Caribbean.
Pigs and poultry, especially those kept in intensive, peri-urban production systems, are
mostly responsible for per person growth of
livestock source foods. Three of the largest
emerging economies – China, Brazil and India –
13
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table 4
Changes in global livestock production total and per person 1967 to 2007
Item	Production (million tonnes)	Production per person (kg)
1967

2007

2007/1967

1967

2007

2007/1967

Pig meat

33.86

99.53

294%

9.79

14.92

152%

Beef and buffalo meat

36.50

65.61

180%

10.55

9.84

93%

Eggs, primary

18.16

64.03

353%

5.25

9.60

183%

381.81

680.66

178%

110.34

102.04

92%

12.39

88.02

711%

3.58

13.20

369%

6.49

13.11

202%

1.88

1.97

105%

Milk, total
Poultry meat
Sheep and goat meat
Source: FAOSTAT.

have fast-growing poultry industries (Figure 1).
China is by far the largest player, with approximately 70 million tonnes of egg production annually compared to 3 million tonnes in India
and 2 million in Brazil, and 15 million tonnes of
meat compared to 9 million tonnes in Brazil and
0.6 million in India. However, poultry make an
important contribution to the food supply in all
three economies. In India, poultry is the fastest
growing livestock subsector. Poultry products
accounted for approximately 50 percent of per
person livestock protein consumption in 2003,
compared to about 22 percent in 1985 (PicaCiamarra and Otte, 2009, based on Government
of India, 2006). China and Brazil are also rapidly
expanding their production of pig meat (Figure
1). In China in particular, this is an important
part of the diet.
Dairy production has expanded to meet demand in some growing economies of Asia, such
as in Thailand where domestic dairy production
rose sharply from 7 percent of national consumption in 1980–82 to 44 percent in 2000–02
(Knips, 2006). Viet Nam, which only has a short
national tradition in the production and consumption of dairy products, saw a tripling in
milk production between 1996 and 2002 (Garcia
et al., 2006). Although Pakistan still faces milk
shortages, because of limited feed and grazing
areas coupled with a rising population, farmers
14

table 5
Changes in global trade of
livestock products 1967 to 2007
Item		Export
		
(million tonnes)
1967

2007

Pig meat

1.48

11.13

750%

Beef and buffalo meat

2.41

9.46

392%

Eggs, primary

0.33

1.44

442%

18.84

93.19

495%

Poultry meat

0.39

12.66

3 206%

Sheep and goat meat

0.58

1.04

180%

Milk, total

2007/1967

Source: FAOSTAT.

have responded to increased demands for milk
by increasing milk yields (Garcia et al., 2003).
In India, where milk has always been important,
the latest statistics from the National Dairy Development Board (NDDB) show that availability per person has grown from 178 g per day in
1991–92 to 258 g per day in 2008–09 (NDDB,
2010).
Many poor countries, however, have failed to
increase national production or consumption
of livestock and livestock products. In Bangladesh, for example, high milk production costs
and low yields have resulted in low per person
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Production from poultry and pigs in
		India, Brazil and China 1967 to 2007
1
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Poultry meat
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Pig meat

Source: FAOSTAT.

milk production of 13 kg per year. Even with
imports, the country is struggling to meet a domestic milk demand that has increased as a result
of rising incomes and population growth (Garcia et al., 2004a). Ethiopia, which has one of the
largest livestock populations in Africa, has seen
a decline over the past 30 years in the number of
livestock and the volume of livestock production per person, and a corresponding decline in

consumption per person of livestock products
(Halderman, 2005).
Export trade, which in 1967 was relatively
small and dominated by Europe, has not only
expanded greatly, it has diversified, with the
Americas becoming the dominant exporter of
poultry meat, Asia taking a growing share of egg
and poultry meat trade, and Oceania showing
strong growth in milk and ruminant meat exports (Figure 2).
There is a large gap in self sufficiency in livestock products between the developed and the
developing regions. Oceania is a major net exporter of ruminant meat and milk, including exports of live sheep, many to the Middle East and
North Africa. The Americas are increasingly net
exporters of pig and poultry meat, Europe is self
sufficient in some products and a minor net importer of others, and Africa is a net importer of
almost all livestock products (Figure 3).
Within regions, some countries stand out as
major producers and net exporters while others are net importers and rely on trade to make
livestock products available in their domestic
markets. For example, Asia as a whole is barely
self sufficient in poultry meat, but Thailand has
been among the top ten exporters, and China is
a major producer with a growing export market. Within the Americas, the USA and Brazil
stand out as exporters of livestock products
while some of the smaller countries are net importers. The biggest milk powder importers are
oil exporters such as Mexico, Algeria, Venezuela
and Malaysia, and the fast-growing economies
of India, the Philippines and Thailand (Knips,
2005). In China, domestic milk production has
risen but still has not been able to keep up with
rising demand as domestic milk consumption
has increased even faster. As a result, milk powder imports have risen rapidly to meet demand.
North Africa, which has experienced rapid income growth in the past few years, has become a
large importer of milk powder to meet increased
demand for dairy products.
Global availability of livestock products has
grown, but how close does it come to what is
15
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Export of livestock products by region 1967 and 2007
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needed for food security? The literature tends to
compare developed to developing country statistics rather than comparing the consumption
in the developing world to acceptable nutrition
standards. Perhaps this is because the question has no simple answers. The recommended
standards for consumption of calories, proteins
and certain critical micronutrients do not generally distinguish between the sources of food,
other than to say that a balanced diet should
contain a mixture of nutrients from plant and
animal sources with a higher proportion coming
from plant sources.
Expert opinion suggests that sufficient food
of all kinds is currently being produced for everyone, but that the problem lies with access. At
the same time, cognizant of the fact that food
security requires a sufficient supply of both crop
and livestock products, it is important to examine the interplay between crop and livestock
production. They interact in both positive and
negative ways. In mixed farming systems, the
16

two add value to each other – livestock provide
traction and manure for crop production and
crops, in return, provide forage and residues
as livestock feed. A tug-of-war develops when
livestock consume grains and other seeds that
could otherwise be fed to humans and, in doing
so, compete for the food needed for direct human consumption.

Livestock contributing to crop
production
In addition to contributing directly to food supply through provision of their own products,
livestock contribute indirectly by supporting
crop production with inputs of manure and traction. In both cases, their contribution is greatest
in developing countries. In the developed world,
the use of traction has fallen to almost nothing,
and the manure produced by livestock raised for
food is more than can be used conveniently on
local cropland.
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Net trade per person in livestock products by year and region
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Draft power
Draft power from working animals has reduced
human drudgery, allowed cropping areas to be
expanded beyond what can be cultivated by
hand, and made it possible to till land without
waiting for it to be softened by rain which gives
farmers more flexibility in when they plant crops.
In spite of this, a recent review (Starkey, 2010)

indicates that the number of working animals in
the world has probably fallen from 300–400 million in the 1980s to 200–250 million today.
Numbers in Africa have increased (Box 4),
but there have been significant decreases in
other parts of the world. In Western Europe and
North America, the use of animal power has
almost disappeared since WW II other than for
17
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Box 4
Expansion of animal traction in Africa
West Africa – animal traction continued expand-

are used for pack transport. Donkey carts are few

ing during the twentieth century, due to its pro-

but increasing. Horses and mules are used widely

motion by commodity companies and extension

for riding, although urban horse carts are being

services. There have been high levels of adoption

replaced by motorized three-wheelers. In Ethio-

in the 400–800 mm rainfall zone, and use of work

pia, ox-drawn ploughing is so important that poor

oxen in francophone West Africa increased six

households that do not own oxen will practice

fold – from 350 000 to 2 million – in the past 50

sharecropping with those that do and give as much

years. Oxen are the main agricultural work ani-

as 50 percent of their harvest in exchange for the

mals, but horses and donkeys are also used in the

use of oxen (Ashley and Sandford, 2008).

drier areas. Donkeys have increased in numbers,

Southern Africa – animal traction has been in

from 4.5 to 6.3 million in the past decade, and in

use since the seventeenth century, making it tra-

geographical area, with the “donkey line” moving

ditional in many smallholder systems. In recent

southward. In the humid zone, there are few cat-

decades, it has been promoted and is spreading in

tle and no equids, but projects are considering the

several countries, including Malawi, Namibia and

introduction of work oxen. An increasing number

Zambia.

of farmers use trypanotolerant Ndama cattle for
work in Guinea.

South Africa and neighbouring countries –
the use of tractors on large farms and subsidized

East Africa – animal traction is gradually in-

tractor hire schemes have diminished people’s per-

creasing, notably in Tanzania, with 1 million work

ception of the value of animal traction. However,

animals, and in Uganda, while in Madagascar,

no viable system for using tractors for rainfed

where 300 000 ox carts are in use for transport,

crops on fragmented small-scale farms has been

bovine traction was badly affected by the 2006

found. Oxen are the preferred animal for plough-

drought. Animal use is slowly diversifying from

ing, but droughts, overgrazing and theft have

the traditional ploughing and pulling of carts to

made donkeys more attractive.

increased use for weeding and conservation till-

North Africa – traditional use of work animals

age and increased use of donkeys for transport and

in agriculture remains important in Egypt and

light tillage.

Morocco.

Ethiopian highlands and some neighbouring
areas – 7 million oxen provide the main source
of power for soil tillage, while 5 million donkeys

specialized uses and in traditional communities,
such as the Amish in North America. In Eastern Europe, it is steadily decreasing as tractors
become more affordable and available and farm
sizes shrink.
In much of South and Southeast Asia, draught
animals are being replaced by mechanization.
In Central and South America, oxen and horses
remain common on smallholder farms in spite
18

Source: Starkey (2010), except where indicated.

of increasing adoption of tractors, and animaldrawn carts are quite widely used for rural and
urban transport. The traditional use of pack llamas has declined greatly but donkeys remain
important in the Andes and in Mexico. Animal
traction also remains important for agriculture
and transport in Haiti and the Dominican Republic, although motorcycles, three-wheelers
and power tillers may eventually reduce de-
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Arable land area by year and region
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mand. Throughout the world, even in countries
where the number of work animals is falling,
pockets of use remain in remote and poor communities, where livestock make an important
contribution to livelihoods.
The land devoted to crops increased globally
by less than ten percent between 1967 and 2007
(Figure 4), although cropland locations shifted
as cities expanded and forests contracted or expanded. The proportion of the world’s cropland
located in Asia and the Americas grew slightly
while that in Europe decreased (Figure 4). This
means that trends in the use of draft animals
do not depend on a growing cropland base but
rather on factors such as comparative costs and
convenience of power tillers and tractors, farm
size and remoteness, social custom and policies
that support or depress the use of work animals
(Starkey, 2010).
People will replace human-powered tillage
and transport with animals when they are available, adapted to the environment, affordable,
profitable and socially acceptable, and where no
viable mechanization alternatives are available.
This explains the animal traction growth in areas

such as sub-Saharan Africa, as well as the persistence of animal power in both poor and rapidly industrializing countries, and the stability
of some donkey populations. However, people
replace animals when motor power is available,
affordable, profitable and socially acceptable.
Young people influenced by media images may
consider animal power too old-fashioned to be
socially acceptable. Also, with the exception of
a few African countries, government support to
research, education, training and promotion in
the use of animal traction has declined.
The implications of the trends are complex.
On a national scale, animal traction may be less
energy efficient than mechanical tillers (Sharma,
2010), and there may be no incentive for many
governments to promote it. Work animals also
have their drawbacks. They need to be fed and
cared for daily, they are vulnerable to disease
and theft, they need feed either grown or purchased, they require specialist expertise, and
they may be seen as old fashioned by young
people. Tractors also increase labour productivity, giving some family members the option to
migrate to cities.
Against these drawbacks must be set the
very important role that work animals play in
the lives and livelihoods of many families, particularly those that are poor or live in remote
or hilly areas. Where animal traction is growing, increased farm power, crop-livestock integration and transport capacity should lead
to greater, more stable production, marketed
produce and incomes. Replacing animals with
tractors can increase soil compaction and reduce
manure availability for fertilizer or fuel, while
tractors seldom increase yields per hectare (Starkey, 2010). As climate change is associated with
higher frequencies of extreme weather, transport
animals such as donkeys may prove increasingly
important for access following natural disasters.
Animal traction is resilient even without a
supporting policy environment, and the existing trends will generally continue, with areas of
decline, stability and slow growth. However, as
fewer people learn about work animals, it will
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be more difficult to formulate appropriate policies relating to their use in agriculture and transport. A reasonable level of public investment in
animal traction will need to be maintained for
farmers in zones where such technology can
directly reduce poverty and drudgery. Building
a critical mass of knowledgeable users and support services, however, generally requires project support.

Manure
The potential contribution of animal manure to
crop production is well understood although
there is no convenient global database to summarize its current contribution. It is easier to
determine the extent of artificial fertilizer use,
which is expected to double in developing countries by 2020 (Bumb and Baanante, 1996). In
developed countries, it has been suggested that
only about 15 percent of the nitrogen applied
to crops comes from livestock manure. In developing countries, the relative contribution of
livestock manure can be high but is not well
documented.
The relationship between manure and food
production is interesting and complex. It is a
valuable input, but also a comparatively inconvenient one. Manure is known to be better than
artificial fertilizer for soil structure and longterm fertility. Its greatest value can be seen in
developing countries, where small-scale farmers report that they do not have enough manure
to apply to their crops (Jackson and Mtengeti,
2005) and exchange of grain and manure occurs
between settled farmers and pastoralists (Hoffman et al., 2004). The distance that manure is
sometimes transported attests to its perceived
value. For example, chicken manure is reportedly transported 100 km or more in Viet Nam.
Calculations made for Bolivia point to the considerable potential benefits of using more of
the national manure production as an input to
small-scale cropping (Walker, 2007). It also has
multiple uses for household fuel, construction
and biogas production as well as fertilizer, although these are not being fully exploited. One
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estimate suggests that only 1 percent of global
manure production is recycled as biogas (Thøy
et al., 2009). At the same time, it is less convenient to handle than artificial fertilizer, has variable
quality, and the reduction in animal traction in
many countries has also reduced the availability
of this resource. Research into rice production
in Asia, where work animals have been replaced
by tractors and power tillers, is increasingly centered around more efficient ways to formulate
and deliver artificial fertilizer.
In countries where the livestock sector is
dominated by large-scale intensive production,
manure can be as much a problem as a benefit.
The challenge of recycling waste in ways that do
not add to water pollution is substantial (Steinfeld et al., 2006). For example, the EU and Canada (Hofmann, 2006) have strict rules and detailed guidelines about storage, processing and
application of animal waste to avoid pollution
of runoff water and the build-up of heavy metals in the soil. Denmark has successfully reduced
leaching intensification, and concentration of its
livestock sector has resulted in more manure
being generated in smaller areas. For example,
Figure 5 shows the large increase in manure
production expected from increasing commercialization of the Vietnamese poultry sector in a
country where poultry manure is already transported over quite long distances.
The extent to which livestock manure is applied to crops is a question of economics, logistics and regulation. There is evidence that using
manure on small- to medium-sized mixed farms
has economic viability (Bamire and Amujoyegbe, 2004). However, storage needs, transport requirements and the relative locations of livestock
and crops all affect the cost and convenience of
applying manure, as do government regulations
on nutrient management (Kaplan et al., 2004).
Much current research is focussed on ways to
tighten nutrient cycles, so that more nitrogen
(N) and phosphorus (P) cycle through plants
and animals and less is lost. In other words, the
goal is to use more of these nutrients directly in
agriculture (Steinfeld et al., 2010).
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Livestock and the food balance
Livestock make their most important contribution to total food availability when they are produced in places where crops cannot be grown
easily, such as marginal areas, or when they scavenge on public land, use feed sources that cannot
directly be eaten by humans, or supply manure
and traction for crop production. In these situations, they add to the balance of energy and protein available for human consumption. When
livestock are raised in intensive systems, they
convert carbohydrates and protein that might
otherwise be eaten directly by humans and use
them to produce a smaller quantity of energy
and protein. In these situations, livestock can be
said to reduce the food balance.
In a world that is increasingly concerned with
sustainable food production, ideally the contribution of livestock to the food balance should
be at least neutral, making the conversion of natural resources to human food as efficient as possible while also ensuring that people still have
the possibility of eating a diverse diet that in-

cludes livestock products. However, on a global
scale, this is not the case and may not even be
possible. It is estimated that 77 million tonnes of
plant protein are consumed annually to produce
58 million tonnes of livestock protein (Steinfeld
et al., 2006).
The production system and the species of livestock both affect the food balance. Monogastrics
such as pigs and poultry naturally eat a diet that
is closer to a human one than that of ruminants.
Extensive systems require animals to find a large
proportion of their feed from sources not edible
to humans, such as grasses and insects, grains
left over from harvests and kitchen waste, while
animals in intensive systems are fed concentrate
feed that includes cereals, soya and fishmeal as
well as roughage. Intensive poultry and pigs are
the biggest consumers of grain and protein edible by humans, although both have been bred
to be efficient feed converters. Intensive beef
systems in feed lots convert concentrates less efficiently but can be fed partly on brewers’ waste.
Intensive dairy cows are fed concentrates that
enable them to produce much greater volumes
of milk than they could manage from a roughage-only diet.
The systems that compete least for human
food – those that primarily depend on grazing
– produce only about 12 percent of the world’s
milk and 9 percent of its meat. Mixed systems in
which animals eat grass and crop residues as well
as concentrates produce 88 percent of the world’s
milk and 6 percent of its meat. The most intensive
industrial livestock systems are termed “landless”
because the animals themselves occupy little land
– they are kept in controlled environments and
can be housed almost anywhere. These systems
(Table 6) produce 45 percent of the world’s meat,
much of it from poultry and pigs, and 61 percent
of the world’s eggs (FAO, 2009b).
Since livestock have an important role in protein production, it serves as a valuable exercise
to consider the effect of livestock production
systems on the available balance of human-edible protein. This report makes an initial attempt
to compare national figures for livestock output
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table 6
Global livestock production average by production system 2001 to 2003
LIVESTOCK PRODUCTION SYSTEM
	Grazing	Rainfed	Irrigated
Landless/	Total
		
mixed
mixed	Industrial
(Million head)

POPULATION
Cattle and buffaloes

406

641

450

29

1 526

Sheep and goats

590

632

546

9

1,777

(Million tonnes)

PRODUCTION
14.6

29.3

12.9

3.9

60.7

Mutton

Beef

3.8

4.0

4.0

0.1

11.9

Pork

0.8

12.5

29.1

52.8

95.2

Poultry meat

1.2

8.0

11.7

52.8

73.7

Milk

71.5

319.2

203.7

-

594.4

Eggs

0.5

5.6

17.1

35.7

58.9

Source: Steinfeld et al., 2006

and feed input for a selection of countries. Using
FAOSTAT production and trade statistics and
feed and primary crop data, the estimated volume of edible livestock produced in each country has been adjusted for protein content of each
commodity and then compared with the estimated volume of human edible protein that has
been used for feed (domestically produced and
imported). The input and output figures have
then been compared as net figures and ratios,
shown in Table 7. The numbers need to be treated with some caution, as feed data are somewhat
limited and likely to underestimate the use of
feed that is produced on small farms. However,
the trend fits with what common sense might
suggest: the countries with the most concentrated and intensive systems have an output/input
ratio of below or near one (1), meaning that the
livestock sector consumes more human-edible
protein than it provides, while those countries
with a predominance of extensive ruminants
have considerably higher ratios, meaning that
they add to the overall supply of protein.
Reducing the amount of human-edible food
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needed to produce each kilogram of livestock
source food processed through livestock would
be a valuable contribution to food security.
There are two ways that this might be done: i)
produce a larger percentage of the world’s livestock protein within grazing and low intensity
mixed systems, leaving more plant protein to
be eaten by humans, or ii) recycle more waste
products, including agro-industrial by-products, through animals. Both of these possibilities will be examined under “Producing enough
food”. There is no single approach to producing
sufficient livestock source foods in a sustainable
way. Rather than making blanket recommendations about livestock production, there is a need
to balance the food security needs of the different human societies, a discussion also explored
later in the report.

Stability of food supplies
Food security can be compromised when crops
and livestock are destroyed or market chains disrupted, cutting off supplies, or when economic
crises or loss of livelihoods abruptly reduce
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Table 7
Human-edible protein balance in the livestock production of
selected countries
	Edible protein output/input 	Edible protein output–input tonnes
	Av. 1995–1997	Av. 2005–2007	Av. 1995–1997	Av. 2005–2007

Saudi Arabia

0.15

0.19

-533 731

-659 588

USA	

0.48

0.53

-7 846 859

-7 650 830

Germany

0.66

0.62

-921 449

-1 183 290

China

0.75

0.95

-2 822 998

-665 276

Netherlands

1.66

1.02

322 804

18 070

Brazil

0.79

1.17

-622 177

550 402

Nepal

2.25

1.88

37 370

40 803

India

3.60

4.30

2 249 741

3 379 440

18.22

8.75

235 868

340 895

8.04

10.06

460 366

638 015

Mongolia

14.72

14.60

42 987

35 858

Ethiopia

16.02

16.95

99 909

141 395

Kenya

18.08

21.16

124 513

202 803

Sudan
New Zealand

Original data: FAOSTAT, November 2010. Calculations by FAO Animal Production and Health Division.
Edible protein output estimated from indigenous meat, milk and eggs. “Indigenous” meat production = production from slaughtered animals plus
the meat equivalent of live animal exports minus the meat equivalent of live animal imports.
Edible protein input estimated from available feed (domestically produced and imported) and primary crops that are edible by humans (excluding
canary seed and vetches).

access to food. Wars and conflicts, economic
crises, fires, floods, droughts, earthquakes,
tsunamis and major epidemic diseases have all
destabilized food security, sometimes affecting
both supply and demand (Box 5). Long global
food chains and the dominance of some exporting countries mean that local problems can have
regional or global effects (Stage et al., 2010).
Resilient food systems have inbuilt factors that
help stabilize them or help them recover from
instability. Livestock contribute in a number of
ways to the food stability of their owners and
the nations where they are produced. However,
they are vulnerable to disease and natural disasters and, if these effects are not addressed, the
beneficial effect of livestock on the stability of
food supplies will be reduced.

Livestock as a buffer
Livestock represent part of a family’s risk management strategy. Building an economic and so-

cial buffer against shocks is an important part
of ensuring food stability. It is well known that
families below or near the poverty line are particularly vulnerable to shocks since they already
devote a large proportion of their income and
resources to securing food and have very little margin to cope with extra stress. Livestock
are an asset that can help to build these buffers.
They grow and reproduce, providing an expanding asset base for their owners. Herd accumulation is a common practice even among
agropastoralists, for whom livestock represent
a minor income source during normal times
(Ashley and Sandford, 2008). Several years of
crop failure in Pakistan motivated farmers to
increase their livestock numbers, in order to
manage risk through diversification (Garica et
al., 2003). Very poor landless urban dwellers
also may keep a few small livestock as a buffer
against risk. A 2003 study in Uganda found that
livestock ownership in Kampala increased dur23
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Box 5
Natural and economic shocks to food systems

Natural: El Niño events

Economic: global economic crisis

El Niño events are weather events that usually

The economic crisis of 2007–2008 produced unu-

take place every four to seven years and last for

sually rapid food price increases when the rising

one or two years. Recently, they have been occur-

cost of energy had knock-on impacts on food

ring more frequently, causing flooding in some

production costs, creating a livelihoods shock for

parts of the world and drought conditions in

poor families. In 2007, increases in the number of

others, resulting in loss of crops, livestock, infra-

undernourished people occurred in Asia and the

structure and property as well as displacement of

Pacific and in sub-Saharan Africa, the two regions

people. El Niño events are a particular concern be-

that together accounted for nearly 90 percent of

cause their effects are unpredictable and it is hard

the undernourished people in the world. In 2008,

to take preventive action.

FAO estimated that rising prices plunged an ad-

The 1987–88 El Niño caused massive flooding

ditional 41 million people in Asia and the Pacific

in 41 countries along the coast of Latin America

and 24 million in sub-Saharan Africa into hunger.

and in parts of the Horn of Africa, droughts or dry

In these circumstances, the poorest, landless and

spells in Southeast Asia and major forest fires in

female-headed households are always the hardest

Indonesia and Brazil, with a total cost of between

hit, and children, pregnant women and lactating

US$32 billion and US$96 billion. In Indonesia,

mothers face the highest risk. Even in countries

drought caused a shortfall of over 3.5 million

with a large proportion of people engaged in ag-

tonnes in the cereal harvest, and food prices rose

riculture, most people buy food and are adversely

sharply. In Somalia, harvests stored underground

affected by rising food prices. Poor people are

were destroyed by flooding. There were consid-

disproportionately affected because they spend

erable losses of livestock in Kenya, Somalia and

a larger share of their income on food. In trying

Ethiopia due to unseasonable and heavy rainfall

to cope with the burden of consecutive food and

and floods, as well as an outbreak of the zoonotic

economic crises, they cut expenditures on health

disease Rift Valley fever (RVF) in Kenya and So-

and education or sell productive assets, creating

malia. In Southern Africa, El Niño tends to cause

poverty traps and negatively affecting longer-term

prolonged dry spells during the period between

food security. In Latin America and the Carib-

January and March when rainfall is most required

bean, livestock industries were disproportionally

by crops, resulting in reduced yields or, in some

affected during the crisis by high fuel prices as

cases, complete crop failure as well as reduced

transport and logistics costs are a high proportion

output from pastures. The prices of staple foods

of total production and marketing costs in this re-

rise, livestock conditions deteriorate and livestock

gion. Fuel-importing countries were at a particu-

prices decline when households make emergency

lar disadvantage.

sales of animals to meet household expenses.
Sources: FAO, 1998; Sponberg, 1999 ; CARE, 1998; USAID, 2009; FAO, 2008a; FAO, 2009a; World Bank, undated.
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ing times of social upheaval (Ashley and Sandford, 2008). Diversifying livestock enterprises
between small and large stock is a sound strategy
for food security since small animals reproduce
faster while large animals have greater value.
Keeping livestock also allows farmers to stabilize their income and consumption by selling
eggs and milk on a regular basis and selling small
animals such as poultry and guinea pigs at need.
Dairy development projects that link smallholder farmers to markets promote food stability by
securing regular income. Livestock help preserve
and build the human capital that provides the
family’s active workforce by paying for medical
bills and education; there are numerous reports
of income from livestock contributing to these
expenses (Nakiganda et al., 2006; Rymer, 2006).
They may also build social capital to help a family
through a crisis. Smallholders and pastoralists
will sometimes lend or give animals to relatives,
knowing that this gives them social standing and
puts them in a stronger position to ask for help in
the face of a disaster. Because of their portability,
livestock have a special role to play when people
are physically displaced by conflicts or natural
disasters. A family can move animals, but must
leave buildings and crops behind.
Livestock owners respond in different ways
to crises. In northern Kenya, pastoralists are reported to build their herds (particularly breeding animals) in times when feed is plentiful
(Bailey et al., 1999; Umar and Baulch, 2007) and
sell them during droughts to cover essential expenses. In India, buffalo owners are reported to
sell their animals to cover expenses (Rosenzweig
and Wolpin, 1993). On the other hand, pastoralists in West Africa are reported to hold on to
their animals even in times of food insecurity,
possibly choosing not to sell large animals at a
time when prices are low (Kazianga and Udry,
2006; Fafchamps et al., 1998; Pavanello, 2010),
preferring to retain them to start again when the
crisis is over. They use other coping mechanisms
such as skipping meals and increasing reliance
on tea and sugar intake.
In systems where destocking and restocking

are normal practice, breeding females are maintained so that the herd can be rebuilt when
conditions improve and only sold in extreme
emergencies, but if a crisis becomes prolonged,
animals of any age and sex may be sold. Small
livestock are a convenient buffer against shocks
for several reasons: they require lower capital
investment, they are easier to sell quickly, if one
dies it is less damaging, they grow and breed
faster, and they survive on harsher terrain (Costales et al., 2005). It is often the small livestock
owned by women that are sold at short notice to
cover periods of income deficit.
At global and national levels, the livestock sector can provide a buffering effect for food system stability. In a severe economic crisis, global
consumption and production of meat falls, thus
freeing cereal grains for other uses and damping down price shocks for staple foods (FAO,
2009b). Nationally, livestock production for
domestic use can contribute to food security by
buffering countries against problems with international food supplies. Livestock exports also
have the potential to make an important contribution to the national balance of payments for
countries that are net exporters.
International trade can make an important
positive contribution to food security but it
exposes countries to volatility in international
markets. Additionally, export subsidies and tariff and non-tariff barriers of both developed and
developing countries bring cheap, subsidized
imports into developing country markets. It is
said that small-scale livestock producers cannot match the higher quality and lower prices
of imported products and are squeezed out of
their traditional markets (Costales et al., 2005).
However, an economic analysis of milk powder
imports in six countries found that, in many
cases, milk powder was primarily sold in major
cities, which means rural dairy producers selling milk in rural areas would not be affected by
the competition (Knips, 2006). There appears
to be limited evidence that dairy imports affect
the welfare of most producers, market agents or
consumers (Jabbar et al., 2008). As for exports,
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in developing countries where not all livestock
owners can take advantage of export markets,
the poorest tend to benefit least. In the Horn of
Africa, for instance, where livestock export has
been growing, richer producers and traders have
been able to benefit from the variety of export
markets while some poorer herders have been
forced by economic circumstances to sell animals and become contract herders (Aklilu and
Catley, 2010).

Vulnerability to climate change
While livestock contribute to food stability, livestock systems face threats to their own stability.
One aspect of vulnerability is manifested in the
effects of long-term trends associated with climate change, the increasing need to find renewable forms of energy and the growing human
population displacing grazing livestock systems.
Recurring droughts in the Horn of Africa have
forced poor pastoralists and agro-pastoralists to
sell animals that they might not normally choose
to sell, to diversify their herds (Pavanello, 2010)
and to rely on a wider income range than livestock ownership (Ashley and Sandford, 2008).
In Burkina Faso, the successive droughts of the
1970s and 1980s led to a depletion of natural resources and migration which, accompanied by
vague land tenure laws, became key constraints
to livestock owners securing pasture and water
(Gning, 2005). Livestock markets are one way to
improve the ability of these producers to regulate stocking rates. Various government-regulated schemes have been tried in the past but today
there is increasing focus on the functioning of
private markets. However, lack of infrastructure, distance between producers and consumers, high transactions costs (Okike et al., 2004)
and poor price information are still constraints
in many places. Well-designed restocking
schemes (LEGS, 2009) can help livestock owners restock after a serious disaster when normal
restocking mechanisms are overloaded
There are often links among access to grazing land, conflict and environmental degradation which can affect the food security of poor
26

livestock owners. For example, tension exists
between pastoralists and settled farmers in the
Intergovernmental Authority for Development
(IGAD) region that stretches across Djibouti,
Eritrea, Ethiopia, Kenya, Somalia, Sudan and
Uganda. Here, land tenure policies that have
not clearly defined the rights of land users and
have allowed privatization of grazing land for
agricultural purposes are often at the centre of
conflicts (Ashley and Sandford, 2008). Pastoralists who have lost grazing land to settled farmers suffer from restricted movement which leads
to overgrazing and consequent environmental degradation. As a coping mechanism, some
have chosen to keep smaller animals which they
can sell quickly and use to buy cereals, or have
reduced herd sizes to have more land for crop
production.

Destabilizing effect of
animal diseases
Occurrence of infectious animal diseases reduces the stability and resilience of the food supply from livestock, affecting everyone along the
production and market chains. They can have
four different effects: i) reducing the livestock
population through death or culling; ii) reducing productivity of livestock; iii) creating market
shocks when demand falls and supply contracts
in response; and iv) disrupting international
trade in livestock products. These effects can
have impacts at macro and micro levels.
Rinderpest provides a dramatic example. Outbreaks in the 1890s killed approximately 80 percent of the cattle in southern Africa and caused
widespread starvation in the Horn of Africa.
One hundred years later, in the 1980s, the disease killed an estimated 100 million cattle in Africa and West Asia. A decades-long international
control effort has resulted in the disappearance
of clinical disease throughout the world. More
recently, the global epidemic of highly pathogenic avian influenza (HPAI), which began in
2003–4, resulted in market shocks in a number
of countries, the loss of 250–300 million poultry and the realignment of international trade
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(McLeod, 2009). At the global level, the poultry
sector recovered surprisingly quickly and widespread effects on food security were limited and
short term. However, there were pockets of severe effects, such as in Cairo and Jakarta where
family diets diminished when poultry were no
longer available as a source of income and food
(Geerlings et al., 2007; ICASEPS, 2008). Other
diseases have locally devastating effects such as
Peste des petits ruminants, a disease that causes
high mortality in sheep and goats, and has been
reported several times in eastern and northern
Africa since 2007.
Transboundary diseases place severe limits
on international trade and have a high cost, but
their precise effects on the stability of the food
supply are hard to assess. FAO/OECD projections describe them as “damping down” export
trade. For example, the bovine spongiform encephalopathy (BSE) outbreak in the UK in 1996
resulted in a 6 percent drop in beef consumption
within the EU that took four years to return to
previous levels (Morgan, undated). However,
its impact on global consumption was obscured
by a strong growth in demand from developing countries which compensated for reduced
demand in the EU. There must have been some
impact on meat supplies with culling of animals,
but it was not reported. Similarly, the 2001 footand-mouth disease (FMD) outbreaks in the UK
resulted in a large loss of animals through culling, including valuable breeding stock, but losses
in supply from the UK were largely made up by
supplies from elsewhere and there has been no
estimate of the impact on the global food supply. When Brazil experienced FMD outbreaks
in 2005, some parts of the country lost export
markets but, by compensating internally, the industry as a whole maintained its export market
share (FAO, 2006b).
The food supply also is impacted by a myriad
of animal health problems that occur at community and herd levels. They decrease the productivity of animals by causing death or reducing
the efficiency with which they convert feed into
meat, milk and eggs (FAO, 2009b). These may

cause chronic or seasonal losses and often require families to manage animals in risk-averse
ways that reduce the level of production.
Poor livestock owners often face multiple
shocks that hit at the same time, threatening
their livelihoods and therefore access to food –
a situation such as the sickness or death of an
animal during a drought with prices of livestock
feed increasing and prices for livestock products dropping. Crises can be recurrent or long
term – in this respect, a livestock disease such as
FMD that permanently reduces the productivity of an animal is a threat to resilience. For this
reason, livestock’s contribution to food security
relies on a multi-faceted approach that builds
resilience into the livestock sector and livestockowning communities, and takes particular account of the needs of vulnerable people when
planning and implementing crisis responses.
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Access to food
Even when sufficient food is available within a
country, households and individuals will only
be food secure if they have the ability to access
it. The majority of undernourished people suffer
from lack of access, not from lack of food availability. Access requires people to have income
to buy food or the means to barter for it. Food
must be affordable within household budgets,
and it must be available in convenient places and
forms. There are social and cultural factors that
affect entitlement to income and food, one of
which is the gender dynamic within households
and communities. Each of these elements of access is discussed in this chapter, which first examines the contribution that livestock make to
accessing food of all kinds, and then reviews the
affordability of and markets for foods of animal
origin.

Financial, human and social
capital
Livestock provide income and bartering power
that contribute to their owners’ ability to access
food of all kinds. Livestock also contribute to
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human capital and hence the ability to buy and
produce food, by financing education and medical expenses. They can be a source of social capital, giving people a safety net to sustain them in
food insecure times, through networks of gifts,
loans and other transfers such as dowries. They
provide income and employment not only to
farmers but also to contract herders, animal handlers, traders, market operators and slaughterhouse owners and workers.
The contribution that livestock make to income is highly variable. A close look at 14
countries of the FAO Rural Income Generating Activities (RIGA) database found at least
50 percent of households in every country are
recorded as keeping livestock and in some cases
close to 90 percent. For those households, livestock are estimated to provide between 2 and
32 percent of their income (Table 8). The importance of livestock as an income source differs
more by country than by income level.
There is no clear pattern of association between income levels and the contribution of
livestock in Table 8 or in other sources. Several research reports link poverty levels and
livestock ownership, but they use a variety of
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table 8
Percentage of total income of rural households coming from
livestock activities, by expenditure quintiles
Country
% of households	
and
owning
year	livestock
		 1

% of household income from livestock
in expenditure quintiles
2

3

4

5	Total

Africa
Ghana 1998

50

20

19

19

17

16

18

Madagascar 1993

77

18

19

18

16

19

18

Malawi 2004

63

12

14

14

15

15

14

Nigeria 2004

46

6

5

5

5

5

5

Asia
Bangladesh 2000

62

6

6

8

8

7

7

Nepal 2003

88

18

22

23

24

26

23

Pakistan 2001

47

19

22

24

26

28

24

Viet Nam 1998

82

21

20

19

19

16

19

EASTERN EUROPE 							
Albania 2005

84

32

29

23

25

20

26

Bulgaria 2001

72

7

16

17

17

15

15

Ecuador 1995

84

15

16

17

18

15

16

Guatemala 2000

70

4

5

5

5

7

5

Nicaragua 2001

55

10

17

19

19

20

17

Panama 2003

61

2

3

6

5

7

5

Latin America

Source: RIGA dataset, accessed September 2010.

variables, indicators, methodologies and data
sources (Pozzi and Robinson, 2007). Although
each contributes to understanding the role of
livestock in household food security, they are
hard to aggregate or compare. In a study of 16
countries, Delgado et al. (1999) found that the
poorest households tend to be less dependent on
livestock than those that are slightly less poor,
while Quisumbing et al. (1995) found that poor
households often earn a larger share of income
from livestock than the wealthy. It is evident
from the available information that livestock do
contribute to the incomes of the poor, although
perhaps less to the very poorest households who
have no space to keep animals, cannot afford to
feed them or find them too risky to own.
Livestock-owning households make choices
about which of their animals or animal products
they will produce to eat and which to sell, de-

pending on their cash needs, access to markets
and cultural preferences, but these do not fit
into a universal pattern. In Bangladesh, for example, small-scale dairy farmers only consume
a small amount of the milk they produce, selling
most of it to meet immediate cash needs, even
though milk is important to the Bangladeshi
diet (Knips, 2006). Small-scale milk producers
in Thailand, where milk is not a traditionally
important part of the national diet, are responsible for almost all the country’s milk production,
but only consume 1 percent on-farm (Knips,
2006). In Cambodia, where meat is not central
to the diet, livestock represent an important
source of income rather than meeting immediate household food needs (Ear, 2005). A 2006
report from Senegal (Kazybayeva et al., 2006)
found relationships existing among geographic
location, livestock type and the role of livestock
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in poverty alleviation in that country. In Viet
Nam, rural poultry owners sell a smaller proportion of their product than those in peri-urban areas (Hancock, 2006). By contrast, a study
from Nepal (Maltsoglolu and Taniguchi, 2004)
found that livestock made a very important contribution to total household income in isolated
hill and mountain areas with limited access to
markets and cash income sources.
There are many potential uses for income from
livestock (Nakiganda et al., 2006). The proportion spent on food will depend on family needs
at the time. A poultry project in Bangladesh resulted in asset accumulation from increased income, which was spent on education, improved
housing, fencing, latrines, bedding, furniture,
other livestock and investing in a family business (Dolberg, 2003). A more direct relationship
can be seen in the IGAD region of East Africa
where pastoralists and agro-pastoralists sell their
high value livestock products and buy low cost
cereal products for consumption (Ashley and
Sandford, 2008). A community-level poverty
assessment in three districts of Western Kenya
(Krishna et al., 2004) found that as households
climbed out of poverty, they spent money on (in
order of priority): food, clothing, shelter, primary education and then small animals, at which
point they were no longer considered poor. At
the same time, the loss of livestock can cause a
household’s descent into poverty, due to factors
such animal disease, theft or an unplanned sale
or slaughter to meet heavy funeral or human
health expenses.
National livestock policies as well as national
attitudes towards the role of livestock in agriculture have a significant impact on livestock
production. By supporting or constraining the
incomes of small-scale livestock producers, they
also have indirect influence on access to food.
Some national policies fail to promote livestock
production or consumption in a way that favours the poor. Livestock are under-represented in most Poverty Reduction Strategy Papers
(PRSPs), and even when they are considered, it
tends to be in relation to the potential for boost30

ing national GDP rather than alleviating poverty (Blench et al., 2003). Such support tends to favour wealthier producers at the expense of poor
producers, and focuses on livestock and technical issues rather than on people and poverty reduction (Ahuja et al., 2009). This may be due to
a misunderstanding among policy-makers who
do not consider that livestock are a key income
source for the poor or that pro-poor livestock
production policies are important (Ashley and
Sandford, 2008).
In addition, poorly planned attempts to reduce public spending through privatization of
veterinary services have resulted in under-funded state veterinary and livestock extension systems and a private sector incapable of filling the
gap, leaving small-scale livestock owners highly
vulnerable to losses from epidemic and endemic
diseases. The livestock producers who can organize themselves sufficiently to make demands
on the government tend to be exclusive and not
pro-poor. The fragility of the livelihoods of
small-scale producers and pastoralists in countries such as Ethiopia, Senegal and Bolivia demonstrates the damage that such unsupportive
policies can do to small-scale livestock production (Gning, 2005; Fairfield, 2004; Jabbar, et al.,
2008; Halderman, 2005; Ear, 2005).
Some plans and policies have been more supportive. For example, the Indian government’s
11th 5-year plan pledged more equitable benefits
from poultry production for small, marginal
and landless farmers (Pica-Ciamarra and Otte,
2009). In Thailand, the recent rapid increase
in milk production has been largely thanks to
government support to cooperatives, credit access and training in the dairy subsector (Knips,
2006). The Thai government’s support to the
dairy subsector has been accompanied by a
government school milk programme. In Kenya,
positive dairy development policies once provided a regulatory framework, quality control,
breeding services, animal health inputs, research, extension, pricing and tax policies, and
expansion of rural infrastructure such as roads
(Jabbar et al., 2008). As a result of these policies,
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which were backed by the private sector, smallholder dairy farmers came to dominate production until the early 1980s. However, subsequent
reduced budget allocations led to a decrease in
the quality of services, and policies did not recognize the activities of the burgeoning number
of farmers selling milk, milk bar operators and
milk transporters, whose activities were effectively rendered illegal. In 2004, the dairy policy
was revised to allow the Kenya Dairy Board to
license and train small-scale traders (Kaitibie et
al., 2008).
Government policies also have directly promoted the food security of consumers through
food assistance programmes. In Peru, for example, the government spends approximately
US$200 million a year providing milk and milk
products to the poor and children through food
assistance programmes (Knips, 2006).

Gender dimensions of access
Gender dynamics are important in the food security of families and individuals, particularly
the poor. They influence who can earn income
or gain social capital from livestock, and the
way that animals are managed which impacts
how they contribute to animal source foods
produced for the household. Gender dynamics
also affect the way food is divided within families, especially in time of shortage. All of this
can add up to greater or lesser food security for
individuals and the family as a whole. Things
play out differently across countries and social
settings and the picture painted here is a broadbrush summary of what has been reported for
developing countries.
Women contribute to producing income from
livestock, alone and in partnership with male
family members. Their ability to do this is constrained by limited access to inputs and services
and by cultural norms that affect their daily
lives. However, there is limited information on
the way that gender dynamics change and roles
that women play when livestock systems scaleup and concentrate beyond a certain level. Most
of the information on gender influences on live-

stock production, productivity and income are
from research reports derived from studies of
small-scale farms in rural areas of developing
countries.
One way of considering the effect of gender
is to compare male- and female-headed households. In 10 of the 14 countries shown in Table 8, livestock contribute a noticeably greater
percentage to household income in male-headed
than female-headed households (Table 9), especially in the African and Asian countries. In
the Latin American countries, there is no difference or livestock make a greater contribution
in female-headed households. Where there is a
difference in income between male- and femaleheaded households, it is likely to be a result of
difference in herd and flock sizes. Female-headed households have lower access to resources
such as credit and labour, which restricts the
number of animals they can own. However,
with the animals they have, they are as productive as male-headed households (Pica-Ciamarra
et al., in preparation).
Whether heading a household or operating
within a male-headed household, cultural biases
in many countries constrain women’s access to
services of all kinds and this, along with their
limited or nonexistent individual entitlements
to natural resources, is associated with a lack of
incentive to be more productive (Geerlings et
al., 2007; Quisumbing et al., 2004). For example, there are numerous stories of women being
excluded from animal production and health
training because it is offered only to the heads
of households, being unable to access credit because they have insufficient collateral, or not being directly informed about emergency animal
disease control measures because the information is given out at a place or time that does not
take account of their daily schedules.
Women are likely to own or have control over
smaller livestock although they may have access
to the products of larger livestock. The main exception to this is ownership of improved dairy
animals, often provided through projects. Small
livestock, as well as dairy products, are widely
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table 9
Percentage of total income coming from livestock activities,
by sex of household head and expenditure quintile
	Household head	Q1	Q2	Q3	Q4	Q5

Ghana 1998

Madagascar 1993

Malawi 2004

Nigeria 2004

Female

14

12

12

11

Male

22

23

23

19

18

M/F

1.6

1.9

1.9

1.7

1.6

Female

13

13

12

10

14

Male

20

20

20

17

20

M/F

1.5

1.5

1.7

1.7

1.4

Female

10

13

13

16

14

Male

12

14

15

15

15

M/F

1.2

1.1

1.2

0.9

1.1

Female

3

2

3

4

5

Male

6

5

5

5

5

2.0

2.5

1.7

1.3

1.0

Female

3

3

4

3

4

Male

6

6

8

9

7

M/F

2.0

2.0

2.0

3.0

1.8

Female

10

19

16

18

18

Male

19

22

23

23

24

M/F

1.9

1.2

1.4

1.3

1.3

Female

15

14

13

14

13

Male

19

23

25

27

31

M/F

1.3

1.6

1.9

1.9

2.4

Female

16

15

16

15

14

Male

22

21

20

20

16

M/F

1.4

1.4

1.3

1.3

1.1

Female

19

22

17

20

6

Male

32

29

24

25

22

M/F

M/F
Bangladesh 2000

Nepal 2003

Pakistan 2001

Viet Nam 1998

Albania 2005

Bulgaria 2001

Ecuador 1995

Guatemala 2000

1.7

1.3

1.4

1.3

3.7

Female

8

5

12

11

14

Male

6

19

19

20

15

M/F

0.8

3.8

1.6

1.8

1.1

Female

14

21

20

13

17

Male

15

16

17

19

15

M/F

1.1

0.8

0.9

1.5

0.9

Female

7

6

4

6

7

Male

4

5

6

5

7

0.6

0.8

1.5

0.8

1.0
14

M/F
Nicaragua 2001

Panama 2003

Female

8

12

16

13

Male

11

18

20

21

22

M/F

1.4

1.5

1.3

1.6

1.6

Female

3

2

3

4

7

Male

2

3

7

5

7

0.7

1.5

2.3

1.3

1.0

M/F

Source: RIGA dataset. The figures used are the most recent available in the dataset for each country.
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identified as resources over which women have
both access and control.
There are significant examples of women earning income and contributing to food supplies by
joining dairy producer cooperatives. In India
and Pakistan, women are members of many of
the cooperatives built around large specialized
milk herds that meet urban milk demand. There
are also a few reports of small-scale, independent
individual producers who have invested in more
intensive production units based on special milk
breeds, improved feed regimes and improved
disease control (Okali, 2009). There is no detailed demographic information about the women involved, except perhaps that they are poor.
There are two important points to consider.
First, both women and men (husbands and
wives) are involved, at times, in a joint activity.
Apart from the cost of the animals themselves,
these small-scale systems may use hired labour
and depend on purchased feed, which suggests
that only wealthier individuals can invest in
these new intensive production systems. Second, the new institutional arrangements provided by the cooperatives have enabled poor
women to overcome constraints to their access
to services and credit (Arpi, 2006). The cooperative reduces the risk for actors at the lower end
of the chain while enabling them to contribute
to increasing the availability of livestock products through new markets. It also facilitates the
investment required to ensure that food safety
rules are followed.
Outside of programmes designed to ensure
women’s access to livestock, there is some evidence of women losing their access to milk animals at widowhood and divorce (Okali, 2009).
Equally, there is evidence that individual women, and especially poor women, are not able to
manage intensive systems on their own. Under
these circumstances, the capital asset is likely to
be viewed as a joint or household asset in which
most members have some interest. Given that
the animals are kept close to or even within
the living quarters, this would not seem to be
an unrealistic expectation (Okali, 2009). On

the other hand, in a number of areas, especially
in Southern Africa and Latin America, there
is some suggestion that animals acquired by
women through projects are treated differently,
regardless of their size. In these cases, they are
not socially embedded and control over the animals and the income gained from product sales
is unlikely to be challenged.
In Bangladesh, BRAC’s1 poultry programme
provides support for poor women and bypasses
gender-biased public services. There is only limited information on the impact of these activities
on livelihoods and food security, although there
is some suggestion that the women involved in
the BRAC poultry programme can climb the
“livestock ladder” by acquiring a larger number
of poultry and exchanging them for a more valuable animal.
The importance of poultry production for
maintaining the nutritional well-being of poor
households is emphasised in much of the livestock literature. In a number of countries, poultry production is presented as their main or
even only source of protein, yet evidence from
the H5N1 Highly Pathogenic Avian Influenza
outbreak demonstrated that poultry are difficult
for them to sustain in the face of disease outbreak and control measures. The food security
impact of this is quite situation specific. A study
carried out in the poorest governorates of Egypt
(Geerlings et al., 2007) found that poultry income was often the only contribution women
made to household income, and if those contributions were reduced, their ability to negotiate
with male relatives for money to fulfil their food
security obligations was reduced, causing tension and intra-household conflicts.
In terms of decision-making over livestock
sales and use within household flocks and herds,
Nyungu and Sithole (1999) found that small
livestock in both backyard and small-scale commercial systems must be seen as a joint house-

1

BRAC, originally the Bangladesh Rehabilitation Assistance Committee but
now known solely by its acronym, is a development organization based in
Bangladesh, well known for its work with small-scale poultry producers.
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hold resource, even if those individual animals
were acquired by different individuals. As a joint
resource, decisions about use, including sale, are
likely to be open to negotiation, even joint decision-making, with final decisions dependent on
need and who is present at the time. Small livestock may be seen simply as “small things”, not
to be bargained over, especially in circumstances
where it is difficult to protect livestock health.
In these situations, mortalities are likely to be
high, and the number of animals can fluctuate
dramatically over time. The wider gender literature shows that not all decisions about benefit
allocations and even work are bargained over,
as in the case of animals managed as household
flocks or herds. Rather, they may be taken for
granted and therefore unquestioned (Bourdieu,
1977), not even regarded as an imposition by
those who ostensibly might lose out.
When it comes to food allocation within
households, preference for one household
member or another can be displayed through
their being served more or higher quality food,
which means they will have higher caloric intake, more variety and the possibility of greater
nutrient density (Gittlesohn et al., 1997). There
is almost a universal expectation of food allocation bias against females of all ages, and against
younger household members (Gittlesohn et al.,
1997). The bias against women is accentuated
during food shortages (Agarwal, 1992a; 1992b).
Household members considered to be at greatest risk of lasting damage from malnutrition are
pregnant and lactating women and pre-school
children (Lipton and Longhurst, 1989).
However, there is no substantive information on preferential allocations of meat and
other livestock products within households. In
some societies, pregnant or lactating women
receive special nutritional treatment. In Egypt,
for example, there is a tradition of giving eggs
to women for some days after they give birth.
Children generally appear to have claims over
milk, but while some gender literature suggests
that women will usually choose consumption
over sale of milk and other products, there is
34

also information suggesting that both women
and men might choose sale over consumption,
and indeed this may be a rational decision. There
are stories of children being denied eggs because
it might encourage an appetite for expensive
foods. From a very detailed study, Leonard
(1991) concluded that the nutritional needs of
younger household members were likely to be
protected in situations where they contributed
substantially to the household labour force.
Jackson and Palmer-Jones (1999) made a similar case for adult men based on calculations that
went beyond simply hours of work completed.
Other literature suggests that women are denied
meat or would not be allocated the “best” cuts,
yet they are more often than not the food servers
and presumably in some situations have a practical advantage over who is given what to eat.
There is also information describing how
women might, in private, work around norms
or customary practices that deny them certain
foods. They manage to improve their own food
intake by manipulating food portions, snacking
frequently, increasing their consumption of palliative foods during the hungry season – sugar
cane and palm wine that have high energy content, palm nuts that can be chewed for a long
time, or possibly even dried meat – planting
larger gardens for vegetables when pregnant,
cheating on food taboos, and resorting to subterfuge to access desirable foods (Bentley et al.,
1999).

Economic factors affecting
choice of livestock source
foods
Livestock source foods are a choice for many
people in many societies, as well as a valuable
source of nutrition. However, their place in the
household diet depends not just on preference
but also on their affordability. This is affected by
household income levels and the proportion of
household income allocated to different kinds of
food, and by the price of livestock source foods
compared to crop-based alternatives. Each of
these factors will be discussed in turn.
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Income
Global statistics show that livestock source
foods are fairly income elastic. As income levels have risen and urbanization increased, diets
have changed. Demand for livestock products
has diversified, consumption of livestock products has increased, and wheat and vegetable oils
have been substituted for traditional foods such
as cassava, maize and lard. These effects have
been observable in many parts of the developing world, in poorer countries as well as emerging economies. Figure 6 demonstrates the close
relationship between GDP per person and meat
consumption per person in six regions, using annual data over a 40-year period.
Several country studies further illustrate the
above relationship. In China, a survey of longterm trends showed that the diets of both richer
and poorer people became more fat rich over
time – with consumption of more vegetable oil

for the poorer and of more livestock products for
the richer (Guo et al., 1999). A study in Uganda
and Viet Nam (Maltsoglou, 2007) found that increased incomes were matched with increased
consumption of livestock products. Knips’ (2006)
review of six countries – Jamaica, Peru, Senegal,
Tanzania, Bangladesh, Thailand – found that
with rising incomes, accompanied by urbanization and westernization of diets, there has been
a demand for diversified dairy products, such as
pasteurized milk, ice cream and chocolate. Increased incomes also result in increased health
and nutrition awareness which in turn leads to
increased demand for higher value, safer and
higher quality products (Costales et al., 2005).
Conversely, low incomes are a major constraint to consumption of livestock products,
particularly in poor countries. In Senegal, a litre
of fresh milk in the capital, Dakar, could cost
up to half the daily wage of a worker while in

6 Relationship between GDP per person and meat consumption per person per day
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GDP per person in current US$ by
		country income grouping
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St Louis Region, poor consumers could only
afford to buy fermented milk and milk powder sold in individual servings (Knips, 2006).
In Burkina Faso, most consumers prefer traditional poultry products and cannot afford the
products from semi-intensive systems which are
cheaper by the kilo but more expensive by the
unit, the only measure poor consumers can deal
in (Gning, 2005).
GDP per person, which is one measure of
people’s ability to spend, has been growing in
most regions of the world. Between 1990 and
2008, it rose by 219 percent worldwide and by
207 percent in low income countries, although
from a considerably lower base. Extreme poverty (people with an income of US$1.25 a day or
less at 2005 prices) has been falling worldwide,
from 1.9 billion people in 1981 to about 1.4 billion according to recent estimates. Overall this
adds up to a slowly growing ability to purchase
food, including livestock products.
Consumption of animal source foods is uneven across countries, regions and income levels, although the general trend is upwards. While
developed countries have seen a slow growth in
consumption from a very high base, the picture
in the developing world has been more varied.
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In East and Southeast Asia and particularly
China, where economic growth and poverty
reduction have been strongest, there has been
a strong growth in consumption of livestock
products. The countries within these regions
that have higher per person incomes, such as
Malaysia, Thailand and the Philippines, also
have relatively high per person meat consumption (Costales, 2007). In China, GDP per person grew by over 1000 percent from 1990 to
2005. During the same period, the proportion
of people living in extreme poverty fell from 60
to 16 percent. Consumption of meat rose from
approximately 26 to 54 kg per person per year,
milk from 7 to 26 kg, and eggs from 17 to 19 kg
(FAOSTAT; WDI, 2010).
In South Asia, the poverty rate fell slightly
from 1990 to 2005 but the number of people
living in extreme poverty did not. While GDP
growth in India was slightly above the world
average, that of Bangladesh was below it. South
Asia has seen a small rise in consumption of
meat and eggs and a larger rise in milk consumption, with cultural factors playing a part (many
Hindus are vegetarian), as well as a rise in smallscale dairying, making milk easily accessible to
farm families.
In Latin America and the Caribbean, consumption of livestock products tends to be
higher than in other developing areas and has
increased rapidly. Countries such as Chile, Brazil and Ecuador have seen growth in GDP and a
drop in poverty rates along with a large increase
in consumption of livestock products while
growth in other countries has been slower.
In Africa, there has been some growth but
from a very low base. In many sub-Saharan African countries, GDP growth was up to 150 percent between 1990 and 2005 and, while the poverty rate for the region fell from 58 percent in
1990 to 51 percent in 2005 (calculations from
Povcal), it is still high. The consumption of livestock products in the region also remained more
or less static, with a slight decline in meat consumption and a slight rise in milk consumption
between 1992 and 2002 (Rae and Nayga, 2010).
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In addition to regional differences, there are
differences between urban and rural consumption. In both poor and emerging economies, urban dwellers tend to have higher incomes and
buy more livestock products through formal
channels, particularly higher value processed
products. A review by Maltsoglou (2007) reported that in Peru, Uganda and Viet Nam,
urban households consumed 1.5 to 2.5 times as
much livestock source food as those in rural areas. In India, urban consumers eat 2.8 and 4.5
times more eggs and poultry meat respectively
than rural consumers (Mehta et al., 2003) while
in China, urban people have three times the income of those in rural areas and consume four
times as much milk and twice as many eggs (Ke,
2010). In Thailand, 95 percent of dairy products
are sold to urban consumers (Knips, 2006). Rising urban income in Bangladesh has led to a rapidly increasing urban demand for milk products,
including pasteurized milk, milk powder, flavoured milk, sweet curd, sweet meats, ice cream,
ice lollies and chocolate (Knips, 2006).

Price
Livestock source foods are rarely listed among
household staples. They are more expensive
than the grains and starches that provide the
basic energy supply and often more expensive
than plant-source protein such as lentils or
beans. High prices depress consumption levels
of livestock products. In Jamaica, for example,
high production costs for fresh milk have led to
decreased demand because consumers cannot
afford it (Knips, 2006).
Worldwide prices of food in general, including livestock source foods, were about 40 percent lower in the mid-1990s and early-2000s
than they are today and a little more stable (IMF,
undated). In recent years, increasing grain prices
have had a double impact on livestock – they
have raised the price of staple cereals, reducing people’s purchasing power and, at the same
time, raised the cost of livestock feed. Interestingly, during the 2007–08 global economic crisis,
meat prices increased less than cereal or dairy

product prices, but still the growth of demand
for livestock products slowed. In richer countries, such as UK, this manifested as a change to
cheaper cuts of meat, affecting people’s lifestyle
but not their food security. In poorer countries,
there has been some substitution of crops for
livestock protein.
Fish are also an important protein source and
farmed fish, being efficient converters of feed,
are a growing competitor to livestock. Maltsoglou (2007) found that in Uganda, poor families eat more fish than meat, while richer families
eat more meat than fish. In Viet Nam, families
in all wealth categories eat more fish than meat,
while in Peru, meat is greatly preferred to fish,
regardless of wealth status.
It is challenging to balance the need of producers to make a living with consumers’ need
for affordable food. In Viet Nam, for example,
supportive government policies to develop the
domestic dairy subsector have resulted in high
milk yields, better dairy genetics, better dairy
management and a rapid growth in production.
However, the strong profitability of milk producers relies on substantial government support
which maintains high output prices and low input prices to the disadvantage of the poor consumer – Vietnamese consumers pay European
prices for milk (Garcia et al., 2006). One reason
for the rapid rise in chicken consumption has almost certainly been the fact that chicken meat
it is relatively cheap compared to other meats
(FAO, 2007).

Market access and food access
Access to livestock source foods is facilitated by
the connections that producers and consumers
have to markets for livestock products, which
range from selling to one’s neighbour over the
fence to supplying supermarkets in distant cities
through integrated market chains. Good market
access increases the food security of producers
through assured income and the food security of
consumers by ensuring that food products will
be locally available when needed.
Small-scale producers, pastoralists and poor
37
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consumers do the bulk of their trading through
informal markets and often close to home. Formal markets are almost non-existent in remote
areas, and rural livestock producers face long
distances, poor road networks and high transactions costs (Costales et al., 2005). These factors
encourage producers to consume at home and
sell milk, meat and eggs in local marketplaces.
Closer to town, peri-urban livestock producers have the advantage of proximity to a wider
range of markets, so the prices they fetch for
their produce are higher. They also benefit from
increasing demand for livestock products, a
result of rising incomes in urban areas. However, they still face barriers to entering formal
markets due to requirements to meet consistent
quality standards and volume, and for certification of product safety.
Much recent literature on livestock development and a great many development projects are
concerned with linking small-scale producers
to larger or more formal markets. The assumptions behind these efforts are that small-scale
producers will have more lucrative and stable
livelihoods if they are more strongly connected
to semi-formal or formal markets, and that this
will provide an incentive for them to become
more efficient and productive. There is also,
sometimes, an assumption that formal markets
will ensure safer food for consumers.

Diverse markets for dairy
products
The greatest potential for connecting small-scale
producers and traders with markets probably
lies with dairy products, although not at the
same level in every region. For example, Brazil,
Latin America’s largest dairy market, has intensified production considerably which implies
limited prospects for small producers (Bennett
et al., 2006). However, in peri-urban areas of
South Asia and some parts of Africa, there have
been successful efforts to build market chains
based on smallholders (Box 6). Dairy production benefits less from economies of scale than
other livestock enterprises and provides a fre38

quent and regular income for those who produce and sell milk. The large size of the informal
market, probably around 80 percent of marketed milk in developing countries, means that
there is still scope for smallholder engagement.
The perishable nature of fresh milk also lends
itself to marketing close to where it is produced.
For these reasons, small-scale peri-urban dairy
marketing systems have the potential to make
a growing contribution to food production in
some regions, at the same time allowing consumers a choice as to where they buy their dairy
products.

Concentration of poultry market
chains
Poultry systems are a complete contrast to
dairy systems. Poultry production and marketing benefit from economies of scale. They
exhibit distinct differences between the very
large companies that dominate worldwide supply and trade and the small-scale producers in
developing countries. As a country’s economy
grows, the informal peri-urban market initially
thrives as entrepreneurs take advantage of new
demand, but soon the subsector intensifies and
small-scale producers and traders cannot compete. Concerns about hygiene also encourage
urban councils to replace live bird markets with
slaughterhouses that charge fees for processing.
All of these factors mean that projects to connect small-scale poultry keepers to formal markets face a number of challenges and potentially
a short life.
The few successes for commercial poultry
smallholders have mainly been in local specialty
markets. In Viet Nam, small- and medium-scale
duck breeders and traders still predominate, supported by strong demand and little competition
from industry. Recent projects to promote biosecure traditional chicken keeping in Viet Nam are
also showing promise (Ifft et al., 2007; USAID,
2007). In India, the KeggFarm poultry breeding
company has produced a crossbred chicken that
has meat similar to a traditional bird’s but is suitable for outdoor living. The company has set up
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Box 6
Informal marketing of dairy products in South Asia, East and west Africa
Successful small-scale milk marketing initiatives

In Kenya, dairy products are the largest item of

have added structure to informal dairy markets

food expenditure (Argwings-Kodhek et al., 2005;

without excluding small-scale operators.

Salasya et al., 2006). More than 85 percent of milk
is marketed through informal channels, which

South Asia

provide producers with higher prices than formal

In India, approximately 50 percent of milk is con-

channels (Omore, 2004). A dairy policy passed in

sumed by the people who produce it. Of the milk

2004 allows for the licensing and training of small-

sold, 80 percent or more passes through informal

scale traders (Kaitibie et al., 2008), meaning they

channels – in 2002, an estimated 80 percent of In-

participate in the market legally and can build

dian towns received milk only through informal

more stable businesses.

markets (CALPI, undated). The milkman is often

In Tanzania, 90 percent or more of milk is con-

the only means by which the producer can sell

sumed on-farm or sold to consumers close by, due

and the consumer can buy milk on a daily basis.

to the inaccessibility of markets. In those parts of

The well known “Operation Flood” project,

the country where cattle are not kept, milk con-

which introduced more formality to milk mar-

sumption is very low (Knips, 2006). In Ethiopia,

keting chains, was designed to meet the needs of

an average of 76 percent of all domestic milk pro-

small-scale operators with frequent local collec-

duction is consumed on-farm (Jabbar et al., 2010).

tion and regular payments.

In West Africa’s Sahel countries (Kamuanga

In Bangladesh, 97 percent of milk is sold to

et al., 2008), poor roads and lack of refrigerated

milkmen, who then either sell it as sweets to sweet

trucks result in high transport costs and therefore

shops or to the consumer as fresh milk, curd or

low profits for rural producers. Even when they

butter oil (Garcia et al., 2004a).

do manage to reach the markets, they have to sell
door-to-door or from kiosks in the suburbs. Con-

East and West Africa

sequently, 80 percent of milk produced in rural ar-

In East Africa, an estimated 80 percent of milk is

eas of Senegal is consumed on-farm (Knips, 2006).

sold through informal channels but the milk market varies by country.

a marketing chain involving hundreds of traders
with bicycles to supply fertilized eggs and chicks
to village producers (Ahuja et al., 2009). Once
the birds are grown, producers find a strong demand in their local markets.
In spite of the dominance of large producers, village poultry consumed at home or sold
locally are still important to food access in rural economies and likely to persist. Reports on
poultry keeping in Africa frequently mention
the importance of village chickens in providing meat and eggs for home consumption, often

indicating that around 50 percent of production is consumed at home. In Viet Nam, poor
households that own small numbers of poultry
as scavenging flocks use them mostly for home
consumption (Maltsoglou and Rapsomanikis,
2005). The proportion of poultry consumed and
used for other purposes within the household is
much greater in the highland areas than in lowland areas which have better access to markets
(Tung, 2005). In Bangladesh, the landless poor
have a great need for income and thus are more
likely to sell their poultry than consume them.
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Processing to add value and
preserve products

Marketing of live animals from
pastoralist systems
For pastoralists, the key to food access is a sustainable livelihood from marketing live cattle
and small ruminants, often across international
borders. Ethiopia is estimated to have exported 297 600 animals in 2007–08 with a value of
US$41 million (Aklilu and Catley, 2009). A
dependable and flexible market allows producers to regulate stocking rates and earn income.
However, in the Horn of Africa, market access
is affected by wealth, with better-off pastoralists having access to more markets, as well as
by mobility, the types of animals owned and
the pastoralist’s position in social networks.
While well-off pastoralists have benefitted from
a growing export trade, those less well-off have
suffered, with many losing their animals and
becoming contract herders (Aklilu and Catley,
2009). Livestock disease also limits the markets that pastoralists can attempt to access. For
example, the EU and USA markets are closed
when diseases such as contagious bovine pleuropenemonia (CBPP) and FMD are present. They
can also close existing markets suddenly. Outbreaks of RVF cut off exports from the Horn of
Africa to parts of the Middle East in 1998, 2000
and 2007. Some traders were able to avoid the
bans but other traders and livestock owners suffered badly from low prices and the inability to
sell animals.
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Home processing of products is one way that
rural livestock owners address market inaccessibility. In rural Bangladesh, farmers who have no
access to markets for their produce process their
milk within their households into traditional
products such as ghee, channa and yoghurt,
which can be consumed at home or sold or bartered in the village to rural consumers who have
no access to high value dairy products such as
pasteurized milk (Knips, 2006). In Peru, milk
producers who are not located along formal
milk collection routes usually convert their own
milk into curd and sell it to local cheese-makers,
who play an important role in maintaining dairy
production in poor remote areas of the country.
Access to processing equipment can extend
the shelf life of livestock products, but since
much of this equipment is expensive, requires
capital input and is subject to economies of scale,
it is not an option for poor small-scale livestock
producers (Costales et al., 2005). The growth of
processing centres in an otherwise remote rural
region can remedy this situation and boost availability of livestock products. In Pakistan, one
reason for increased domestic milk production
is the presence of processing centres.

Consumer preference
Both informal and formal markets are important
to consumers. They generally prefer the taste
and texture of meat from indigenous and extensively raised animals, and will choose them for
holiday and special occasions. At the same time,
they appreciate the lower cost of some products
from intensive systems.
For rural consumers in developing countries,
local markets may be the only ones within convenient reach. They provide lower prices, traditionally raised livestock and the opportunity to
check the quality of products close to source.
In urban areas of developing countries, markets that offer fresh produce appeal to consumers who prefer to buy live animals and have
them slaughtered at the market, rather than
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trusting the hygiene of food chains supplying
meat. This has resulted in a proliferation of liveanimal markets near or within cities. As will be
discussed later under “City Populations”, city
councils have concerns about environmental
and human health problems associated with
these markets and would prefer them not to be
there.
Supermarkets have taken over food supply in
developed countries and are increasing their reach
in the cities of the developing world (Reardon et

al., 2010). They offer the convenience of having
everything under one roof, a consistent level of
safety and quality and, for wealthier consumers,
competitive prices. Integrated market chains that
supply supermarkets are also easier to regulate in
countries where a regulatory system and laws exist. However, for the many people who currently
lack access to food, informal markets will continue to be important and so will “street food”
bought in small quantities from stalls.
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Key points on
livestock and
global food
security
Livestock make a necessary and important contribution to global calorie and protein supplies,
but at the same time, they need to be managed
carefully to maximize their contribution.
While livestock products are not absolutely
essential to human diets, they are desirable and
desired. Meat, milk and eggs in appropriate
amounts are valuable sources of complete and
easily digestible protein and essential micronutrients. Overconsumption, however, results
in health problems.
Livestock can increase the world’s edible protein balance by converting protein found in forage that is inedible to humans into forms digestible by humans. They can also reduce the edible
protein balance by consuming protein that is
edible by humans, from cereal grains and soya,
and converting it into small amounts of animal
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protein. Choice of production systems and good
management are important factors in optimizing
protein output from livestock.
Livestock production and marketing can help
stabilize the food supply, acting as a buffer to
economic shocks and natural disasters for individuals and communities. However, the food
supply from livestock can be destabilized, particularly by diseases.
Access to livestock source food is affected by
income and social customs. Access to livestock as
a source of income and hence food is also unequal. Gender dynamics play a part, particularly in
pastoralist and small-scale farming communities,
where female-headed households tend to have
lower resources hence fewer, smaller livestock,
and within families where the larger and more
commercial livestock are often controlled by
men. These problems are not unique to livestock,
but they are prevalent among producers and consumers of livestock products and need attention.
The following section looks at three unique
types of populations in terms of their relationship to livestock and livestock products: livestock dependent societies, small-scale mixed
farming societies and urban dwellers.
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Three human
populations – three food
security situations
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Livestockdependent
societies
In societies that depend on livestock as their
most important source of livelihood and food
security, management of livestock shapes their
way of life. These livestock-dependent societies
have production systems based on grazing land.
According to one definition (Sere and Steinfeld,
1996) at least 90 percent of the total value of farm
production comes from livestock and more than
90 percent of dry matter fed to animals comes
from rangelands, pastures and annual forages.
The largest number of livestock dependent
people, currently around 120 million (Raas,
2006, based on data from 2002), is found in pastoralist societies, where livestock provide milk
and occasionally blood and meat for their owners, carry the possessions of nomadic families
when they move, are the main or only source
of income when they or their products are sold,
and the main capital asset owned by the family. Some communities practice mobile grazing,
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moving animals over wide communal grazing
areas, while others are sedentary graziers on
communal grasslands.
Ranchers who keep animals extensively on
the rangelands are another example of a livestock-dependent society, considerably fewer in
number than pastoralists but important in their
contribution to the total supply of livestock in
their countries and the world. Animals are kept
primarily for income, although they also make a
direct contribution by supplying milk and meat
to ranch families and employees. Ranchers and
stock farmers often use grassland that they own
or where they can have control over its use.
By definition, a livestock-dependent society
relies heavily on livestock for its food security
and livelihood and, as the discussion in this
chapter will show, these societies have a special
niche in global food security. At the same time,
they face many challenges and need support in
order to continue to play their important role.
The level of production from these systems may
be close to the limit, given limitations on natural resources, and they will increasingly need to
rely on activities outside of agriculture for sustainable livelihoods.

Three human populations – three food security situations

Contributions and challenges
to food security
Pastoralism and ranching contribute to food security in three important ways: they add to the
total food supply, they strongly support food
access by livestock owners and managers and,
when managed appropriately, they contribute to
a positive protein balance.
Rainfed grazing systems provide around
19.2 million tonnes of ruminant meat or 19 percent of world production (based on data in Table 6). They also provide about 12 percent of the
world’s milk. Ranching systems, which produce
almost entirely for income, have more reliable
access than pastoralists to higher value markets,
putting them in a stronger position to contribute to global supplies. The Australian rangeland
systems, for example, are the second largest producers of sheep meat in the world and export approximately 45 percent of their production (ABARE, 2010; Meat and Livestock Australia, 2011).
In some countries, pastoralism makes an important contribution to national food production and to GDP and, in a few cases, it also contributes significantly to export. The livestock of
Mongolia produce one-third of the country’s
GDP and up to 21 percent of its export earnings.
The rangelands of Morocco contribute an estimated 25 percent to agricultural GDP. Approximately 46 percent of the bovine meat in East Africa and just over 40 percent of small ruminant
meat are estimated to come from pastoral systems (Raas, 2006) while in West Africa, pastoralism contributes 37 percent of bovine meat and
33 percent of small ruminant meat (Raas, 2006).
Livestock also have a very important function in supporting food access for pastoralist
families. Their value is illustrated by the fact
that, throughout the Horn of Africa, pastoralists define their wealth and poverty in terms of
their ownership of livestock (Aklilu and Catley, 2009). In pastoralist households, all of the
livestock source food may be produced from
their own animals, and income from livestock
makes up a large part of total household income.
In Kenya, for example, livestock production is

estimated to contribute between 50 and 95 percent of the income of pastoralist families (Aklilu
and Catley, 2009; Kenya Ministry of Agriculture, 2008) while in Senegal, 80 percent of milk
produced by pastoralist and agro-pastoralists is
consumed by the household (Knips, 2006). Animals are also sold as needed to stabilize income
or consumption during drought, or preserved to
allow families to recover from disaster (Bailey
et al., 1999; Umar and Baulch, 2007; Pavanello,
2010).
Productivity from extensive grazing systems
is low in terms of output per animal and per
labour unit but high in terms of output from
limited resources (water and grain). In these
systems, livestock can be favourable to the protein balance because they use forage resources
that cannot be used for any other form of food
production. They also occupy land areas where
there are limited alternatives for other types of
production because good soil and water are in
short supply, the terrain is hilly or the location
is remote. However, dependence on livestock
presents risks, because it occurs in fragile and
challenging ecologies where there are limited
prospects for diversification. Livestock owners
are expert, specialized and their way of life is
adapted to a harsh environment. They can be
quite self-sufficient, requiring only limited inputs from outside. At the same time, the foundation of their livelihoods and food security, the
livestock herd, is susceptible to disease, drought
and harsh climate, and the output of individual
animals is, on average, low.
Ranchers, who rely on selling animals or
wool, have seen slower growth in demand for
ruminant meat than meat from pigs and poultry.
Production of ruminant meat has approximately
doubled over the past 40 years, but has increased
seven-fold for poultry meat (as shown in Table
4). Trade growth for beef and ruminant meat is
also lagging behind the total for meat (Morgan
and Tallard, undated). The trade shocks caused
by diseases such as FMD and BSE hurt some
countries that suffered outbreaks but benefited
those that did not (Morgan and Tallard, undat45
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ed). Climate change and difficult market conditions have caused ranchers in the USA, Australia
and New Zealand to reduce their herds. The
Australian national sheep flock has approximately halved in the past 20 years, even though
there is growing demand for sheep meat in the
Middle East. Ranchers cope with adversity by
diversifying species and products, and investing
in enterprises outside of livestock.
In pastoralist societies, people tend to be poor
and often their livelihoods and food security
are fragile. Forage and water are limited, theft
of animals is common and disease outbreaks at
times cause heavy losses to pastoralist herds. In
recognizing that these are part of the normal
course of events, management focuses on building resilience into the system, targeting stability rather than high levels of production (FAO,
2003; Mamo, 2007; Barrow et al., 2007).
Mating in some systems is restricted to narrow windows of time to allow lactating animals
to make best use of forage and allow young animals to grow during the most favourable weather. Destocking and restocking are used to cope
with fluctuations in the forage supply, young
animals being sold and the breeding herd maintained. Movements are timed to reduce exposure
to raiders, and armed young men guard the animals. A number of measures are used to restrict
exposure to disease and risks are weighed carefully. Quarantining of new animals, avoiding
neighbouring herds when a disease outbreak has
occurred in the vicinity, avoiding wildlife, controlling ticks and tsetse flies, and the use of antibiotics to cure CBPP are all risk management
practices used by pastoralists.
There is limited potential to diversify livelihoods out of livestock other than by sending
family members away to seek education and
work in cities and foreign countries, which has
the risk that they will not return. Loss of land
through encroachment by settled farmers, development of wildlife areas or building of dams,
as well as the threats of drought, conflict and insecurity are all identified as reasons why African
pastoralists have migrated to urban areas. They
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seek work in the informal sector, yet their livelihoods and food security do not necessarily improve (UN HABITAT, 2010). Others have acquired rights to land and become mixed farmers.
It is rare that an entire country represents a
case study for one type of society or production
system. Mongolia represents that unusual situation because to a large degree, the country as a
whole could be said to be livestock dependent.
The following case study examines the extent
to which this is true and the way conditions are
changing.

case study
Mongolia: the limits of the last
place on eartH2
Mongolia is sometimes (and with respect) called
“the last place on earth” referring to its remoteness and its open spaces. The popular image of
Mongolia is of wide open steppe or desert dotted with white round tents (gers, sometimes
called yurts) and nomadic herders on horseback
following their flocks of sheep, goats, horses,
cattle and Bactrian camels against a backdrop of
mountains and a deep blue sky. A land with no
fences, it is almost three times the size of France
but has only 2.7 million people.
With livestock numbers at record high levels,
solar charging panels on the roofs of many gers,
and a satellite dish providing television reception in every community, livestock producers
seem to be doing well. In the capital, Ulaanbaatar, shops are well stocked with televisions,
computers and luxury consumer goods, a great
change since the mid-1990s. Appearances are
partly true, but they are no longer typical and
serious problems often go unnoticed.
Mongolia is one of the last countries where
livestock raising provides the greatest source of
employment – around 40 percent of the population – and where few other forms of land use are
possible. It is perhaps as livestock dependent a
country as can still be found.
Mongolia is entirely landlocked, sandwiched
	The case study is adapted from Honhold, 2010.
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between Russia (Siberia) to the north and China (largely Inner Mongolia) to the south. The
countryside is open, with virtually no fences,
and ranges from desert to mountains to steppe
to forest. However, where visitors see apparently empty, wide open spaces, herders see the
countryside defined by water sources and wintering sites. These are limited and their number,
particularly of the latter, is difficult to change.
Water resources have been increased in the past
by establishing wells, but this can have the effect of enabling livestock to use pastures that
would otherwise be kept for winter pastures or
fodder.
The current human population of Mongolia is
around 2.7 million, with a population density of
1.7 per km2, making it one of the most sparsely
populated countries in the world. However,
since 1977, 50 percent or more of the population
has lived in urban centres, either the capital city
or the major province centres. Figure 8 shows
the growth in the total population since 1980
and the increasing proportion made up by the
urban population.
The livestock population almost doubled between 1988 and 2009, increasing to around 44
million, almost entirely ruminant livestock and
horses. There are very few chickens or pigs in
the country (see Figure 9). However, this total
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does not take into account the change in the
composition of the national herd, in which the
sheep and goat populations have grown rapidly
in recent years. The Mongolians use their own
measure of a livestock unit, a Sheep Forage Unit
(SFU), to create equivalence between different
grazing species in terms of the amount of forage
each requires. Calculations using these units indicate the change in the size and composition of
the national herd in relation to its use of forage,
as shown in Figure 9. The total national herd
size has risen from 50 to 70 million SFUs. The
total was fairly level until around 1990, but since
then, there have been rapid rises and equally rapid declines. These latter have been linked to the
occurrence of severe winter conditions (dzuds)
and summer droughts. As the rural population
is dependent on livestock rearing for income,
such fluctuations create obvious impacts on
their livelihoods. Equally, the prices they obtain
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10 Milk and meat production in Mongolia 1980 to 2005
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for their products have a strong impact, and they
have been affected by recent changes in the price
of cashmere. The number of animals is a poor
guide to the health of the livestock industry.
Livestock supply meat, milk, fibre and transport, although the last is decreasing. Meat production grew from 1961 to 1978, from around
150 000 tonnes to 230 000 tonnes but then
levelled off until the late 1980s. Since then, as
shown in Figure 10, total meat production has
fluctuated from 280 000 to 150 000 tonnes annually and the species contributing to meat production have varied from year to year. Part of
this fluctuation was due to a series of dzuds and
droughts that occurred from 1999 to 2002. On a
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per person basis, there was an overall downward
trend in production between 1980 and 2009,
despite record high numbers of livestock being kept. Many herders have turned to producing and selling cashmere as a cash crop, which
is seen in the increased numbers of goats being
kept. There is no reliable public database of
cashmere production, therefore the figures are
not reproduced here, but estimates in the early
1990s suggested that world production was
around 4 500–5 000 tonnes per year, of which
Mongolia supplied 20–25 percent (Petrie, 1995).
Mongolian cashmere is generally of high quality
and commands a good price for the raw product
(de Weijer, undated), but this is a non-essential
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commodity largely supplying a luxury market
where prices fluctuate (Schneider Group, un- 11 Kilocalorie consumption per day in
		Mongolia by source 1980 to 2007
dated).
3 000

Food supply

2 500

Kcals per person per day

The daily dietary energy requirement recommended for Mongolia is 1 840 kcal per person
2 000
per day (FAOSTAT, accessed October 2010).
Figures 11 and 12 show the average caloric
1 500
intake per person per day in Mongolia between
1 000
1980 and 2007. Apart from a short period during
1991 to 1994, food supply was over 2 000 kcal
500
per person per day, and the most recent trend
was a gradual rise. However, the contribution
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in milk supply. Much of what is consumed is
produced in Mongolia, including starchy roots
Source: FAOSTAT.
(potatoes) and cereals (mostly wheat).
The makeup of the daily energy supply, even
in nomad families, has always contained a significant contribution from vegetable products, 12 Percentage of Mongolian daily
		 kilocalorie intake that is imported
particularly cereals. However, in the early 1960s,
%
locally produced animal products contributed
100
over 50 percent of a daily energy supply per
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person of just over 2 000 kcal. By 2007, this had
70
fallen to around 33 percent of a daily per per60
son supply of 2 300. During that time, the pro50
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fallen from around 90 percent to 50 percent. Per
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person meat supply has not kept pace with the
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increase in population and is falling despite the
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increased herd size.
Sugars, vegetable oils, other cereals and other
Source: FAOSTAT.
vegetables and fruits are mostly imported. The
proportion of the calorific intake that is imported has risen from around 20 percent to 50 percent, largely from an increased import of cereals, mechanization and irrigation established by the
although vegetable oils are increasingly impor- state. In the early 1990s, state support for these
tant in the diet.
systems was withdrawn resulting in dramatic
Cereal production was established in the 1960s declines in locally grown cereals. The decline
through the virgin lands system, with monocul- continued until 2008–09, when local wheat proture systems using large fields and high levels of duction increased again owing to government
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investment, and in 2009, Mongolia may have
become almost self-sufficient in grains (contrary 13 Mongolian livestock herds below
		 three critical sizes
to Figures 11 and 12). However, the production
%
system gives yields of 0.8 to 1 tonne per hectare
100
(National Statistical Office of Mongolia, 2007),
80
around 10 percent of that for farms in Europe
60
and North America, and relies completely on
40
imported fertilizers, fuel and machinery. Na20
tional food security will be improved, but at a
high financial cost.
0
1988

Food security for herders and
urban dwellers
Food security for herders (livestock dependent
families) is said to be adequate, and on average
this is likely to be true. At the time of change
from largely government-owned livestock to
private ownership in 1990, around 261 000
(58 percent) of 450 000 households, had some
livestock. By 2007, this had fallen to 226 000
(35 percent) of 646 000 households (National
Statistical Office of Mongolia, 1980 to 2009).
The number of herds rose between 1990 and
1995, but has been declining since then. At the
same time, the size of herds has fluctuated.
There is a minimum herd size to enable a herd
to survive and recover from adverse climate
events such as drought or dzud, below which
the herder is considered poor and vulnerable.
Different publications set levels for viability between 50 and 200, although it is not always clear
if this number is for animals or animal equivalents such as SFU. For example, a 2003 World
Bank report suggested 100 as a viable herd size.
However, a 2009 World Bank report suggested
200 but did not specify the units, while FAO,
UNICEF and UNDP (2007) suggested 100.
These differences could reflect a change in average herd species composition with a switch from
cattle and horses to small ruminants and, in particular, goats. Smaller herders, often more distant from administrative district centres (sums),
tend to have less access to support services such
as veterinarians. They are less well off and more
likely to suffer food insecurity.
At privatization, very few herds had more
50

1993

Herds <200

1998

Herds <100

2003

2008

Herds <50

Source: Annual yearbooks (1998-2008) of the National Statistical
Office of Mongolia with some calculations by authors.

than 100 animals and only 20 percent had more
than 50. By 2007, 45 percent of flocks were less
than 100, around 30 percent were less than 50
and only 30 percent were above 200. There was
variation between 1995 and 2007, with herd sizes falling during the 1999–2002 dzud-drought
combination and then recovering.
Nevertheless, even after five years of relatively good conditions between 2002 and 2007, by
some measures almost half of the herds were too
small to withstand the next period of climatic
stress reliably, as shown in Figure 13.
It appears that herders with smaller numbers of animals are being gradually forced out
of herding, a trend that continues even during
relatively good years. Among those who remain
as herding households, many are acutely vulnerable to poor climatic conditions and are likely to
face periodic food insecurity, while the former
herders are now counted among the rising number of urban households.
Mongolia is increasingly urban. Recent studies
on food security have focused on urban households in Ulaanbaatar and provincial (aimag) centres where almost all urban dwellers are found.
As much of the urbanization in recent years has
been due to a push away from the rural areas, the
same problems of lack of infrastructure, access to
resources and food insecurity are seen in Mongolia as in other countries. A recent report (FAO,
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UNICEF and UNDP, 2007) referred to the relative food security of herders and the common
practice of family support for poorer households
in the smallest urban centres, and contrasted this
with the relatively greater food insecurity in the
aimag centres and Ulaanbaatar where underemployment and unemployment are common,
the heating cost for a ger in winter is high, and
there is a lower intake of animal products and a
greater reliance on cereals and potatoes for energy intake. A Mercy Corps study (Hillbruner and
Murphy, 2008) found that around one-quarter
of households in the aimag centres were moderately or severely food insecure, with a further
10 percent somewhat food insecure.

The future of food security in
Mongolia and the contribution of
livestock
While overall food supply in Mongolia is adequate, there are clear issues of distribution and access (due to poverty) and stability (due to climate,
seasonal employment and urbanization). At a
minimum, herders with less than 50 animals are
at substantial risk of food insecurity while those
with less than 100 have some risk. These two
groups were respectively around 10 percent and
16 percent of all households in 2007. At the same
time, 60 percent of households are urban and
of those, 25 percent are food insecure. Thus, by
combining the two herder groups with the urban,
a total of around 25–30 percent of all households
in Mongolia can be said to be food insecure.
Nomadic livestock keeping is a highly sophisticated and evolved system for making a
living from a difficult environment. If traditional Mongolian herders still use systems and
artefacts that are recognizable from historical
tales, it is because they are very well adapted
to the nature of the land and climate. Changing or “improving” such production systems is
difficult. Bringing in external inputs can help,
but this must be sustainable and not lead to a
degradation of the environment on which the
livestock system depends. Every animal that
grazes needs a certain amount of feed biomass

to grow, reproduce and, importantly, to build up
fat reserves for the winter. Although fodder is
conserved for winter feeding, it has always been
more common to conserve the excess summer
grass growth as fat reserves on the animal, rather
than as standing or cut hay. Biomass production is limited by soil fertility, growing season
and rainfall. In Mongolia, the first two of these
are limited and the third uncertain. The key factors are water supply in the summer and winter
camp sites that have access to water and provide
shelter but also have enough exposure for snow
to blow away. A DANIDA report from 1992,
quoted by Honhold (1995), estimated the total
biomass production from Mongolian rangeland
to be around 380 kg per hectare, sufficient to
support 62.5 million SFU, assuming a 50 percent utilization by livestock. However, such a
figure does not address annual variations, which
are likely to be significant. Given that irrigated
and artificially fertilized cropping land, probably some of the better land, produces around
800–1 000 kg of wheat per hectare, the figure
of 380 kg of forage from un-irrigated land fertilized only by animal dung, would seem to be
optimistic.
It is unlikely that extensive livestock systems
can be adapted to produce enough protein to
feed the country’s growing human population,
and there are limited prospects for establishing
intensive systems. Livestock are still important
in food supply but increasingly less so and, at
the same time, livestock production may be at
the peak levels possible with the resources available. Much of the country is remote, but little of
it is wilderness untouched by human use. Some
of the increase in livestock production has been
achieved at the expense of once extensive herds
of wild antelope. Livestock still contribute to
the stability of income, with movements of people to and from herding due to different crises
and shocks, but as herding household numbers
fall in relation to urban households, this buffering effect has limits. Herding families are now
only 28 percent of households.
Livestock dependant as it is, Mongolia relies on
51
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imported food for its food security, either as grain
or the inputs required for growing grain in a hostile environment. There is increasing reliance on
imported foodstuffs or the inputs needed to produce them locally (although there are also limits
to domestic crop production). The move to goats
and the income they provide from cashmere has
increased incomes and hence access to imported
foods. However, Since most is exported mainly
through informal channels, income depends on
(volatile) world market. The export potential for
other livestock products is probably limited because local demand is high. Export would create
the need to import other products as substitutes.
The animal health situation limits the export of
live animals and most livestock food products.
The recent opening up of large mining ventures,
often with a significant government stake, may
provide a source of income with which to import
food, since profits are expected to contribute to
a sovereign wealth fund for the country that will
be used to support the population.

Prospects for livestock
dependence
Livestock-dependent societies, or those that are
nearly so, play an important role in the contribution of the livestock sector to global food security. By supporting their own population and
generating some surplus for export, they contribute to the world’s supply of livestock protein
as well as their own access to food.
However, the total production from these societies has probably reached the limit. Production per hectare is close to or at the maximum
possible under the prevailing climatic and soil
fertility conditions, given that many factors affecting production are beyond the control of
livestock owners. The total area in the world
available for extensive grazing is unlikely to expand because of competition for land from agriculture and human settlement, and therefore total production is likely to reach its limit sooner
than in other systems. Existing levels of production should be protected to the extent possible
because of their contribution to the food supply
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and the protein balance, but the percentage that
these societies contribute to global food supply
can be expected to fall.
There may be shifts in location in the future
brought about by climate change, which Black et
al. (2008) describe as “one of the defining challenges of the 21st Century,” one that is expected
to change the shape of livestock production in
Australia and perhaps in other countries where
extensive grazing is widely practised. Decreased
and more variable rainfall may require changes
in management to cope with additional instability, while also creating new challenges for animal
health systems.
Investment in market access will be important
since this offers the potential for livestock owners to gain greater value from what they produce
and to manage risk by managing stocking levels.
The highest income comes from export markets
for live animals, meat and fibres, but they are also
volatile and particularly difficult for the poorest
to access. Here the government has a role to play
at national and international levels. For example,
in Mongolia, if further development of the cashmere market were possible, it could increase the
potential of the livestock sector to support food
access. In the Horn of Africa, Aklilu and Catley (2009) suggest that regional policy frameworks within the IGAD and Common Market
for Eastern and Southern Africa (COMESA)
regional groupings could be supportive of livestock herders, including the poorest, by exploring a range of options for trade.
Over time it is likely livestock dependant societies will become less dependent on livestock,
with their animals supporting and supported by
other activities. There is a gradual trend for people to move into towns and away from pastoral
agriculture. For those who choose to remain in
rural areas, tourism, recreation and payment for
environmental services such as wildlife conservation and carbon sequestration into grassland
(as explained in more detail later) all offer ways
to earn income that are complementary to livestock keeping.
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Small-scale
mixed farmers
Almost every country in the world has communities centred on mixed farms with a diverse
portfolio of activities that includes crops, livestock, other farm enterprises and non-agricultural work. A practical definition of a mixed
farm is one where more than 10 percent of the
dry matter fed to livestock comes from crop byproducts and stubble or more than 10 percent of
the value of farm production comes from nonlivestock activities (Seré and Steinfeld, 1996).
They are highly variable in terms of their size
and location, the wealth of their owners, the
way animals are managed and the part livestock
play in food security. Mixed farms are estimated
to produce the majority of the global meat and
milk supply (48 percent of beef production, 53
percent of milk production and 33 percent of
mutton from rain-fed mixed systems according
to Steinfeld et al., 2006).
Given the heterogeneity of the group, it is
meaningless to generalize. Thus, this report focuses on the subset of mixed farmers for whom

food security is least assured – those who live in
developing and transitional economies and have
small farms. In these countries, it is common to
find communities where mixed farming, mostly
small farms, predominates as a way of life.
Even among smallholder mixed farmers, there
is still considerable variation in assets, income
and social customs. However, a characteristic
common to all of them is that livestock are managed as part of an integrated and tightly-woven
system, in a way that fits the needs of the farm
family, the available labour and the demands
of other enterprises. Animals provide food, income, traction, manure, social capital, financial
assets and a means of recycling crop wastes, all
to varying degrees in varying situations. This is
similar to their role previously described in livestock-dependent societies, but for mixed farmers, livestock are usually a much smaller farmers,
livestock are usually a much smaller part of the
portfolio, albeit an important one.
As this chapter will describe, livestock bring
value, versatility and resilience to mixed farming
households, which are more robust and food secure with animals than they would be without
them. At the same time, there is an important un53
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answered question about the role of small-scale
mixed farms in the food security of the future. 14 rural households in selected
		 countries engaged in mixed farming
These farms support the families who own them
Albania 2005
87%
and provide extra food for local communities,
Viet Nam 1998
85%
but they offer limited prospects for supplying
Nepal 2003
79%
growing urban populations and limited opporMadagascar 1993
76%
tunities for the economic advancement of farm
Nicaragua 2001
68%
Malawi 2004
households. They have the biological potential
59%
Ecuador 1995
57%
to produce a larger supply of food, and they proGuatemala 2000
53%
duce food in ways that are positive for the edBangladesh 2000
53%
ible protein balance, but there is little economic
Ghana 1998
50%
incentive for them to expand their production.
Panama 2003
43%
Nigeria 2004

Contribution of livestock to
food security
Many farmers in rural areas survive by managing a mix of different crops and livestock activities, creating synergy when crop residues
are used to feed animals and the manure from
the animals is used to fertilize the crops. The
different enterprises may be concentrated into
the same small space or on separate farm plots.
Other forms of mixed farming include grazing
under fruit trees to keep the grass short or using manure from pigs to “feed” a fish pond. The
prevalence of mixed farming varies by country
and region. Figure 14, using figures from the
RIGA dataset, shows an analysis from 14 countries where the proportion of rural households
that practice both cropping and livestock ranges
from 24 to 87 percent. Ly et al. (2010) reported
that in 2004, 83 percent of the cattle in West Africa and 75 percent of the small ruminants were
kept in mixed crop-livestock systems, with traction being an important reason for keeping cattle. Chacko et al. (2010) reported that from 2004
data, 83 percent of agricultural land in India was
occupied by mixed farming systems.
Livestock contribute to food availability, access and stability. In some cases, direct provision
of food is their primary contribution while, in
others, the main motivation for keeping them is
income. A rural household in India or Tanzania
with one or two dairy animals will use the majority of their milk for home consumption (Garcia et al., 2003; Knips, 2006). In Viet Nam, poor
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Pakistan 2001
Bulgaria 2001

37%
33%
24%

Source: RIGA dataset.

households that own small numbers of poultry
as scavenging flocks use them mostly for home
consumption (Maltsoglou and Rapsomanikis,
2005), while peri-urban poultry keepers are
more likely than those in remote rural areas to
keep flocks of sufficient size to have birds and
eggs for sale (Hancock, 2006). In the countries
shown in Figure 14, livestock’s contribution to
the income of mixed farming households ranges
from a very small percentage to over 30 percent, with no consistent pattern according to the
wealth of the family. Other studies show contributions of up to 50 percent at any given time.
The asset value of livestock is important to
household resilience and food stability because
it provides collateral to expand or diversify
farming operations and gives households a capital item that can be sold in times of great need.
Access to both formal and informal credit can be
facilitated through ownership of livestock. A recent report found that in the countries represented in the RIGA dataset, livestock farmers were
more likely to get credit from formal sources
than non-livestock-keeping households within
the same income bracket (Pica-Ciamarra, et al.,
in preparation). The authors found this surprising, because in developing countries, unlike the
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more developed financial markets, “moveable
assets” such as livestock are rarely used as collateral for formal loans. They concluded that
livestock might act as a “buffer stock”, allowing farmers to allocate part of their resources to
relatively risky but high-return activities which
financial institutions are willing to finance. For
example, in Kenya, Imai (2003) found that that
having a higher value of livestock assets enables
households to invest more into high risk activities such as coffee and tea production. Another
use of assets is to sell them for income smoothing – at times when other enterprises are not
providing income or when the household is in
crisis. Small animals provide more flexibility
than large ones in these cases, since they do not
require their owners to liquidate such a large
proportion of their capital.
Gender affects the contribution of livestock in
mixed farming households. In most developing
and emerging economies, ownership of livestock
is less common in female-headed than maleheaded households. In the 14 countries shown
in Table 10, only three have a higher percentage
of livestock ownership in households headed by
women. In spite of this trend, many examples
of women contributing to food security can be
found in mixed farming communities. Mediumsized duck breeding enterprises near Viet Nam’s
capital city Hanoi are equally likely to be owned
and managed by women or men, and represent
an important asset and income source for the
household. Women are central to many of the
dairy projects in India and East Africa, including Operation Flood (Arpi, 2006) and the Food
and Agriculture Research Management-Africa’s
(FARM-Africa’s) dairy goat project in Ethiopia
(FARM-Africa, 2007) which has trained women
as well as men animal health workers in recognition of a predominantly female clientele.
Two features distinguish livestock’s role in
small-scale mixed farming households from the
contribution they make in other situations: the
synergy between livestock and other enterprises, and the diversity and flexibility that livestock
bring to the household’s activities.

Synergy. Synergy with crops exists through the
exchange of draft power, manure, pest control
and crop residues. For example, herded ducks in
the Mekong Delta and China travel from field
to field eating snails, insects and discarded grain,
thus providing pest control for rice crops (Yu et
al., 2008). As previously described, the use of
draft power is widespread throughout the world
although it is diminishing in most areas except
Africa, where it appears to be increasing. In
some cases, larger landholders own animals that
smaller landowners share or contract for their
use. Animal power allows the cropping area to
be extended beyond what would be possible
with hand cultivation, and allows land to be
ploughed when it is dry in preparation for planting immediately after the first rains. Manure is
most likely to be used for crops where animals
and crops are in close proximity, although as
explained previously, there are competing demands for manure and it can be in short supply.
Synergy with other livelihood enterprises is
most evident with scavenging livestock. Income
from these animals is low, but they often provide
“something for nothing” by eating crop residues, insects, scraps and rubbish found within
the community and requiring very little labour,
equipment or housing. Scavenging poultry can
provide a 600 percent return on the tiny investment they require (Otte, 2006). Scavenging pigs
in Asia and Africa live on household waste, acting as garbage disposal units, and are housed at
night in a rough shelter or kept in or under the
family dwelling. Goats in Nepal live by grazing
and on forages cut from communal grazing areas and forests, costing little in money although
they demand time from women and children
(ADB, 2010).
Diversity and flexibility. The contribution of
livestock to food security varies over time depending on family need which can be for daily
nutrition, for dealing with a food crisis or for
developing a more solid economic base in which
food security is assured. Poultry are particularly
flexible because they have dual usage (meat and
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table 10
PERCENTAGE OF MALE AND FEMALE HEADED RURAL HOUSEHOLDS OWNING LIVESTOCK
IN SELECTED COUNTRIES
	Expenditure quintile		
1
2
3
4
	Household head

5

Ghana 1998	Female

68

67

63

53

48

	Male

39

37

29

38

27

Madagascar 1993	Female

63

72

73

54

62

	Male

77

85

84

80

78

Malawi 2004	Female

49

58

64

61

59

	Male

63

74

73

74

66

Nigeria 2004	Female

26

25

24

31

32

	Male

50

49

47

43

39

Bangladesh 2000	Female

31

40

43

47

55

	Male

31

34

40

44

52

Nepal 2003	Female

67

86

73

73

75

	Male

81

87

87

85

83

Pakistan 2001	Female

52

49

58

54

54

	Male

57

62

63

67

66

Viet Nam 1998	Female

81

88

82

84

82

	Male

95

95

93

89

82

Albania 2005	Female

87

74

71

85

58

	Male

89

88

93

96

89

Bulgaria 2001	Female

27

46

73

77

75

	Male

34

67

76

78

73

Ecuador 1995	Female

76

80

78

79

69

	Male

69

72

79

68

74

Guatemala 2000	Female

67

71

63

58

52

	Male

68

72

70

67

57

Nicaragua 2001	Female

88

27

71

50

89

	Male

78

83

58

89

67

Panama 2003	Female

83

45

55

52

46

	Male

76

73

72

64

52

Source: RIGA dataset.

eggs) and can quickly be scaled up or down according to need. They have the fortunate characteristic of taking up little space so they fit well
into peri-urban mixed farms – it is possible to
keep 2 000 birds in a back garden. Larger flocks
tend to be kept primarily for income and can be
profitable when their owners have access to a
well organized market chain (Ahuja et al., 2008).
In Southeast Asia, countries such as Indonesia,
Viet Nam and Thailand have had a steadily
growing demand for poultry. The gap in supply was first filled by small-scale entrepreneurs
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who moved quickly to meet a market need, but
many of these producers left the market just as
quickly when competition or government policies to control HPAI made market access more
difficult (ACI, 2006; NaRanong, 2007).
Small ruminants also have short reproductive cycles and are particularly valuable where
families have access to common grazing land or
land where forage can be gathered and brought
back to the animals. Small-scale commercial pig
production fits well into mixed farms because it
takes limited space and there can be some ex-
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change of inputs between livestock and crops. In
Viet Nam, crossbreds with indigenous pigs are
not cost-effective to produce in large intensive
units but are highly productive when fattened in
small-scale units that hold 20–30 animals. Herds
can be scaled up or down in a matter of weeks
to meet demand cycles. They are such a delicacy
that there is a thriving export of frozen piglet
carcases from Viet Nam to Hong Kong (McLeod et al., 2002).

Constraints to expansion
The strengths of mixed farming also can be its
weaknesses. The low-input, low-output systems that provide the family with “something
for nothing” are efficient and effective in using
waste, but poor producers of income or food.
The intensively reared zero-grazed dairy cattle,
dairy goats and small-scale commercial poultry
and pigs common on peri-urban farms produce
a higher output, but small land holdings and
the need to diversify enterprises to spread risk
mean that they tend to be small in scale and unable to benefit from certain kinds of new technologies. Indigenous livestock thrive under the
conditions of mixed farms, which are often the
best way of supplying niche markets. However,
when small-scale farmers try to rear larger and
faster growing crossbred and exotic animals,
they cannot compete cost-wise with large and
specialized commercial farms in the commodity
markets to which these animals are suited.
Biosecurity measures. Keeping a mixture of
livestock together within a small space makes it
difficult to fully implement biosecurity measures. These are the physical and management
barriers established to keep disease from entering or leaving herds and flocks. Under the best
conditions, they require animals to be segregated by species and type and kept within fences
or houses, call for keeping housing units a set
distance apart, and restrict entry of people to the
places where animals are kept. Lack of biosecurity creates a greater chance that animals will be
exposed to disease. Lack of biosecurity meas-

ures also can prevent small-scale farmers from
accessing lucrative urban markets that demand
“certified safe” products.
Disease outbreak and control. If disease outbreaks do occur and control measures are implemented by the government to prevent disease
from spreading, many farmers may suffer losses
from culling (compulsory slaughter) of animals
in and around the area of an outbreak, with
small farmers more likely than large ones to
have their animals culled without compensation
(World Bank et al., 2006). Imposition of quarantine measures also creates losses for small-scale
livestock keepers, although traders may benefit
from the prices that they can charge when the
quarantine is lifted and animals flood the market (McLeod et al., 2006). Expectation of losses
from disease and disease control are built into
the way the system is managed, often by keeping local animals that are better adapted to local
conditions but produce less.
Resource scarcity. Small mixed farm households tend to be resource-constrained. Land is
often in short supply, and many farming families
are caught in a “poverty trap” when the small
size of their landholdings restricts their access to
credit and prospects for expansion. Family labour is often limited and hiring fulltime labour
requires a certain scale of enterprise. Labour
constraints are particularly noticeable when estimates of production are disaggregated by the
sex of the head of household. In the countries
represented in the RIGA dataset, the fact that
female-headed households are less likely to be
engaged in livestock farming than male-headed
households can be interpreted as partly a labour
constraint, since families with more working
women own larger herds (Pica-Ciamarra et al.,
in preparation).
Feed supply. In many countries, good quality
feed is in short supply, which is a major constraint to expanding livestock production. In the
State of Orissa, India, for example, even though
57
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buffalo-based dairy farming offers the lowest
net milk production costs, it hardly exists because of the scarcity of feed sources (Garcia et
al., 2004b). Where possible, poor farmers will
use agricultural by-products instead of commercial feed (Upton, 2004), but these can be limited.
In India, even though poultry is an important
source of protein for home consumption, backyard poultry producers cannot increase production because of the limited availability of
scavenge-based feed sources (Pica-Ciamarra and
Otte, 2009). Cereals in Africa and Asia are often
contaminated with aflatoxin (Hell et al., 2008),
meaning that commercial companies prefer to
import cereal for their compound feeds.
Improvement costs. While commercializing
or scaling-up livestock production can be seen
by outsiders as an attractive option to improve
income for mixed farmers, those proposing it
often fail to appreciate the extra effort and expenditure involved. Transforming a scavenging
system into one where animals are entirely or
mostly confined can greatly increase their output but, at the same time, will greatly increase
the cost of housing, feed and animal health care
plus the time that is spent caring for the animals.
Acquiring a high-value, high-producing animal
such as a crossbred dairy goat or dairy cow requires a large up-front investment in a shed and
incurs recurrent expenses of feed and health care,
as well as the need to be connected to a reliable
market to sell the extra produce. For this reason,
NGOs such as Heifer International and FARMAfrica which run small-scale dairy projects always require farmers to be very well trained and
prepared before they receive an animal.
Small-scale mixed farming is found throughout the world, in both developed and developing
countries.. As shown in the examples mentioned
in this chapter, no one country is representative
of all. However, the following case study of Nepal provides a good illustration of several of the
issues raised in this chapter. It looks at the contribution small-scale mixed farming households
make to the economy of Nepal, the constraints
58

they face and the part livestock play in the food
security of these households.

CASE STUDY
Mixed farming in Nepal
Of Nepal’s population of 29.1 million, around
80 percent live in rural areas, 79 percent of
whom practice mixed farming. As with many
other countries, Nepal is urbanizing. In 1985,
just 7 percent of the population lived in urban
areas, compared to 20 percent in 2001. The rate
of out-migration to other countries is also increasing (FAO, 2009a), mostly to India, the
Near East, Malaysia and the USA. Nevertheless,
mixed farming is still a very important contributor to livelihoods, with agriculture providing
more than one-third of GDP (39.1 percent in
2001) (Maltsoglou and Taniguchi, 2004).
Mixed farming is carried out in conditions of
poverty and intermittent social instability. Nepal is one of the poorest countries in the world,
ranked 99 out of 135 countries in the Human
Poverty Index (UNDP, 2009), and has become
a food-deficit country. In 2006, 4.2 million people, representing 16 percent of its total population, were undernourished (FAO, 2009a). A recent government report found that 3.35 million
people and 40 percent of the population in the
mountain and hill districts were facing a severe
food crisis (Kharel, undated). The nutritional
status of mothers and children under five is extremely poor. There is no or very restricted basic
infrastructure in rural and peri-urban communities, and social services such as medical care,
clean drinking water and adequate sanitation are
very limited. Although agriculture is very important, the performance of the sector has been
inadequate to meet increasing food demand, and
low agricultural productivity is a major cause of
food insecurity.

Livestock in the system
The country is divided into three main geographical and ecological regions, the mountain
region, the mid-hill region including the Kathmandu valley, and the Terai (lowland) region.
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table 11
Number of landowners and landless households by
geographical region of Nepal
	Eastern

Hhs owning land

462

Central

Western

604

424

Midwest	Farwest	

292

308

Total

2 090

Hhs not owning land

184

189

109

35

3

520

Total

646

793

533

327

311

2 610

Source: RIGA dataset for 2003–04 (survey of 2610 households).

The mountainous and hilly regions are quite
isolated since road access can sometimes be 15 Land size among landowner
		households of Nepal
very difficult. The average time to travel from
2%
1%
a mountain farm to a health post or a primary
3%
school has been estimated between 1.8 and
2.2 hours. The Terai as well as Kathmandu and
12%
the other urban areas have better road connections, and the Terai is generally very accessible.
Mixed farms are found in all regions but livestock play a more central role in the mountain
region where, because of harsh cold climatic
conditions and infertile land, it is hard to grow
crops. Animals are kept in low input, extensive
systems (Parthasarathy and Birthal, 2008), and
people are more dependent on livestock hus82%
bandry than in other regions. Households use
livestock mostly for home consumption, especially in the mountains and rural hills due to
0-1 ha
1-2 ha
2-3 ha
3-4 ha
>5 ha
their remoteness, but livestock are also an important source of the little cash the households
Source: RIGA dataset for Nepal, 2003–04.
in these areas earn. In the Terai and hill regions,
about two-thirds of livestock keepers are smallholders (Gurung et al., 2005) and most of them 72 percent, in the east (Table 11).
are mixed farmers.
Wealth does not influence whether rural
A high percentage of households in rural areas households own livestock (Table 12) but it does
own land (80 percent), but most landholdings influence how many they own. Almost every
are very small (Figure 15), with plots becoming household has livestock of some kind, but landfurther fragmented as they are divided up for owners are more likely to own more than one
inheritance. No major differences in land size tropical livestock unit (TLU) – which is equivaare found in the different areas of the country lent to 5 pigs or 2 cattle using the international
or among households of different expenditure measurement for South Asian livestock – than
quintiles. In the far west, almost everyone owns those who are landless (Table 13). Herd sizes
land, with ownership decreasing progressive- are generally very small. Mixed farmers tend to
ly from west to east, reaching the lower limit, own more of each species than other households
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table 12
Percent of Nepali rural households owning livestock,
by expenditure quintiles
Rural hhs	Expenditure Quintiles
1
2
3

2 610

87%

90%

88%

4

5

87%

86%

Source: RIGA dataset for Nepal, 2003-4.

table 13
Percent of landowning and
landless households by
Tropical Livestock Unit (TLU) owned
TLU	Landowner	Landless	total
owned households households households
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(Figure 16) but the average number of TLUs
owned is around two, regardless of the wealth
of the household (Table 14). Female-headed
households tend to own fewer animals, averaging 1.2–1.8 TLUs compared to 1.9–2.0 TLUs for
male-headed households.
Subsistence cropping is predominant, with
households growing crops mostly to consume
at home rather than for sale. Only a few families with larger landholdings are able to produce
in excess of their consumption requirements
and profit from the sale of their products. Most
small landowners have to seek alternative means
of income and still face food shortages for several months of the year. Paddy rice is the most
commonly produced staple, followed by coarse
cereals and wheat. Pulses, oilseeds, vegetables
and potatoes are also grown in smaller quantities. Livestock play the usual wide range of roles
in a mixed farming society. They have an eco-
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TLU estimated using international units for South Asian livestock.
Source: RIGA dataset for Nepal, 2003–04.
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		 owned by mixed farming and
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nomic role since they can be used for income
and as insurance to hedge against risk. Mixed
farming households in all wealth categories have
a higher average income than non-mixed farming households (Table 15). Regardless of wealth,
these households earn roughly 60 percent of
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table 14
Distribution of TLU and typology of livestock, by expenditure quintiles
Expenditure
Total	Number of	Number of	Number of	Number of
quintile	tlu
large ruminants small ruminants
poultry
pigs

Poorest

1.94

3.39

2.07

2.76

0.23

2

1.96

3.52

2.18

3.54

0.22

3

1.80

2.99

1.83

3.27

0.16

4

2.01

3.40

2.06

3.22

0.14

Richest

1.96

3.09

1.97

4.16

0.21

TLU estimated using international units for South Asian livestock.
Source: RIGA dataset for Nepal 2003–04.

and beyond a given household.
table 15
Income total from livestock and
cropping (in Nepalese rupees)
Expenditure
quintile

Total income
for non-mixed
farming
households

Total income
for mixed
farming
households

Poorest households

16 805

22 474

2

24 662

26 982

3

19 617

27 687

4

25 210

31 654

Richest households

35 721

33 621

Income = cash and production for home consumption.
Source: RIGA dataset for Nepal 2003–04.

their income from agricultural activities, of
which livestock contribute close to 40 percent.
This is similar to other Asian countries in the
RIGA dataset, a level of around 30 percent being
usual, while countries in all of the other regions
have lower percentages.
Households without livestock are much more
reliant on off-farm income and wage labour.
The social and cultural role of livestock is also
important, especially during ceremonies. Goats
and chicken are kept to provide for guests and
for religious purposes, as some ethnic communities believe it is necessary to sacrifice one goat
and chicken every year (Gurung et al., 2005).
Livestock also provide status in the community
and create employment opportunities within

Social influences
Nepal is a pluralistic society with about 60 recorded caste and ethnic groups, and 70 languages and dialects (Gurung et al., 2005). Ethnicity
is an important phenomenon and, along with
caste, is the most important focus around which
individuals, households and communities aggregate and, as such, it influences livelihood options. Some 37 percent of the population is made
up of indigenous “ethnic groups” outside of the
caste system and 13 percent are in untouchable
caste groups. Many of these groups have been
historically disadvantaged and continue to lag
behind in income and asset levels, educational
achievements and human development indicators. Religious customs affect livestock ownership and the role of livestock in food security.
For example, strict Brahmins do not eat meat,
and Hindu castes do not rear pigs and consider
them unclean.
The other social factor that affects livestock
keeping is gender. Most mixed farming households (87 percent) are headed by men and, as in
many other countries, male-headed households
have easier access to land and to both formal
and informal credit, which are important for
households to buy livestock. Women and men
traditionally have different responsibilities,
knowledge and decision-making roles in livestock management as well as other intra- and
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inter-household activities. Women’s major responsibilities lie in caring for poultry, collecting
grasses and fodders, and feeding, cleaning and
milking the animals. Women and children generally are responsible for small ruminants and
poultry as well as pregnant and sick animals kept
at the home. Men’s specific roles include providing veterinary services, livestock investment and
spending cash for various household economic
and community activities. They generally care
for and control more lucrative animals with
higher commercial value, such as cattle and buffaloes. They are responsible for selling and often
are the sole decision-makers on how to use the
resulting income. Men and women share activities such as cropping, grass and fodder production, traditional livestock breeding and species
selection (Gurung et al., 2005).
The picture that emerges is that livestock
keeping is very much a joint activity. Men and
women from all socio-economic groups and regions take part in caring for animals and selling
their products. However, even though women
have higher decision-making power with regard
to small animals, their decisions over large animals, sale of products, investment and animal
health care are very limited. Women often depend on men (husbands or male relatives) for
access to land and other inputs needed for more
productive agriculture. However, the responsibility of women in many livestock management
activities has been growing in the past few years
(Gurung et al., 2005). With increased migration
of men to cities or to other countries, agriculture
has “feminized” in rural Nepal, meaning that
women must often take on new responsibilities – often with limited knowledge, technology
and time. This suggests that the need for men to
seek income outside of their home communities
may be another factor limiting the productivity
of mixed farms.

The future for mixed farming and
the contribution of livestock
Within the options available in a very poor
country, mixed farming activities appear to be
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a winning strategy for rural Nepalese. They
provide higher income than can be obtained by
families relying on wage labour and off-farm
employment, and they offer a measure of stability and control. Mixed farming is possible for
many rural families, in part because of the very
high rate of land ownership. Livestock make an
important contribution to income and social
functions. There is also a growing demand for
food, including livestock products, in the urban
population.
However, the opportunities for mixed farming to provide a pathway out of poverty, or to
expand its production, are very few. Farm sizes
are extremely small, and much of the country
is on hilly terrain that requires huge efforts to
farm, meaning that even if families decided to
combine efforts, they would find it hard to upscale. In the Terai, there is more chance to combine landholdings and upscale because the terrain is flat, and the climate and water supply are
more favourable. However, increases in productivity through upscaling could only come about
through change in land tenure, either through
a reduced number of people owning land or
through cooperative arrangements in landholding, neither of which is likely to be socially acceptable at present.
Most families in Nepal have very limited access to the level of funding that would allow
them to innovate. The migration of men away
from rural areas also reduces the labour force.
At best, mixed farming has the prospect of continuing to provide food security for the communities in which it is practised, with a small
surplus being exported to towns. Livestock
contributes by adding stability to the system
and providing much of the cash that can sustain
families when crops are not there. Some small
possibilities exist to increase livestock productivity through slightly improved feeding, better
veterinary care and more organized marketing.
Technical options for accomplishing this have
been explored within the national research systems and development projects but, only very
small incremental changes to improve produc-

Three human populations – three food security situations

tivity, based mainly on better rural service provision have been recorded.

Prospects for small-scale
mixed farmers
Small-scale mixed farms remain enormously
important because of the large number of rural households they support. They also make a
useful contribution to the food supply of urban
populations in developing countries and use and
recycle resources effectively.
At the same time, they have limited prospects
to expand their production or increase productivity. The Nepal case study provides a sharp
reminder of the reasons for those limits. Lack
of opportunity or capital to increase farm sizes,
limited assets and therefore limited access to
credit, lack of investment capital, limited land
availability, reduced access to common land,
higher unit costs than those of large producers,
and restricted opportunities to market produce
through physical distance or barriers imposed
by quality and safety requirements are all factors
that prevent many small-scale farmers in many
places from expanding or intensifying their production. These factors constrain the stability of
their own food security and the extent to which
they can contribute to national food security.
All small-scale farmers do not face all of the
same constraints. For example, in peri-urban India and Kenya they have excellent connections
to milk markets, as previously described. In
Kenya and Uganda, they face severe constraints
on land size but have benefited from improved
fodder species, and in some cases, access to
animal health service through projects or cooperative arrangements. However, most small
farmers face limits to intensification. Even in
India, where small-scale livestock producers are
supported by state investment, the average number of poultry kept by farmers with 0.5 to 2 ha
has grown much more slowly than that kept by
farmers with more than 4 ha, and the number of
cattle has declined slightly on the smaller farms
and increased slightly on large ones (Chacko et
al., 2010). Many successful small-scale peri-ur-

ban farmers in Africa have other jobs – including civil service jobs – and do not rely on mixed
farming for their food security.
There continues to be large growth in demand
for pig and poultry products, but small-scale
producers of these products face strong competition from large-scale producers with intensive
farms that may specialize only in livestock. One
estimate suggests that large intensive farms produce 67 percent of world poultry meat, 50 percent of eggs and 42 percent of pork (Blackmore
and Keeley, 2009) and they do so with a cost efficiency that small farms find hard to match. Pig
and poultry production is scaling up and market
chains are becoming more integrated in emerging economies such as Brazil, Costa Rica (Ibrahim et al., 2010) and China (Ke, 2010). In 1996,
fewer than 20 percent of pigs in China were
produced on large farms, but by 2006, the figure
was 64 percent.
Expansion in demand will increasingly come
from cities. Peri-urban small-scale farmers tend
to be very successful at supplying urban populations in the early stages of demand growth but
less so as food safety and land use regulations
become stricter, a topic explored in later chapters. Countless reports propose ways to connect small-scale farmers to markets (LPP, 2010),
but if they are to continue to access the market
chains that supply large towns and cities, they
need to be credible competitors. For some, it is
possible to become contract farmers to larger
operations (Gura, 2008; Delgado et al., 2008).
For others, innovative approaches may offer the
chance to access niche markets (Ifft et al., 2009),
perhaps through cooperative arrangements. For
the remainder, in fast-growing developing countries, “it is hard to see a bright future” (Delgado
et al., 2008).
What we may see is increasing heterogeneity among small-scale mixed farms, with some,
particularly in rural areas, remaining integrated
operations with a mixture of crops, livestock
and other enterprises and, within their livestock
enterprises, a mixture of scavenging herds and
flocks and small-scale intensive units. They will
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never earn a large income but will remain important contributors to food supply and access for
the communities and local markets they supply.
Livestock will continue to be essential to these
systems although, in some places, they may be
overtaken by aquaculture. For others, the best
short term option may be contract farming.
This implies a shift towards specialization with
a smaller number of enterprises, each representing a higher proportion of assets and income.
The Chinese poultry sector, for example, still
presents good opportunities for contract farmers, providing around 800 000 jobs (Blackmore
& Kelley, 2009; Ke and Han, 2007). Contract
farmers often earn more income than their independent counterparts, but the stability of their
income and hence food access may become better or worse depending on the contract. During
the 2005–06 HPAI outbreaks, it was reported
(personal communication with various people
in the sector) that some Thai contract poultry
farmers were protected from losses because the
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companies owned their birds and re-supplied
them as soon as the immediate crisis was over.
On the other hand, during the 2007–08 economic crisis, some farmers supplying supermarket
food chains lost contracts very suddenly when
activities were downsized.
Over time, although it is hard to predict what
the time scale will be, we can expect to see a
reduction in the number of small mixed farms
worldwide, faster in some places than others.
As they decline in number, the communities on
which they are based will change in character,
becoming less dominated by the agricultural
calendar and more by the demands of other employment. They may also become more stratified, with some farmers continuing to exist just
above the poverty line, some leaving farming for
other employment, some becoming financially
successful through contract farming, and a few
managing to upscale or succeed in niche markets.

©FAO/Balint Porneczi
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City populations
By 2007, half of the world’s population was living in urban areas (UNFPA, 2007), a considerable increase from 29 percent in 1940. The developed world (North America, Japan, Europe,
Australia and New Zealand) is highly urbanized, with 75 percent of people living in towns
and cities, while in countries defined by the UN
as “least developed”, the figure is 29 percent but
climbing (UNFPA, 2009). This is an important
development that affects food supply systems,
since urban populations are to a large extent
purely consumers of food, unlike those in rural
areas who both produce and consume it.
Those responsible for planning and managing
urban spaces aim to ensure that stable supplies
of reasonably priced food are available for all,
through food chains with high standards of hygiene and safety. FAO (2001) identifies areas of
concern for urban food supply and distribution:
• food supply – must be sufficient in quantity
and quality, produced in hygienic and environmentally sound conditions and brought
to the town or city by an efficient transportation system;

• food distribution within the town or city –
requires investment by the public and private sector as well as legislation and regulations; and
• health and the environment – includes protection of the air and water supply and the
health of people.
Each of these elements tends to be planned
and managed differently in industrial marketbased economies, centrally planned systems and
market-based developing countries.
Urbanization affects the demand for food because urban people are, on average, richer than
rural people and have access to food from a variety of sources. People living within or in easy
reach of urban areas eat diets that are different
from and more diverse than rural dwellers’ diets (Regmi and Dyck, undated). However, there
is an enormous range of wealth within urban
populations. About 300 million urban dwellers worldwide are classified as extremely poor
(Ahmed et al., 2007), with the poorest people
in cities highly food insecure. Countries with
growing urban populations as well as rising
wealth face the strongest challenge, because they
must deal with two different food security prob65
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lems – a large proportion of the population that
is undernourished but also a growing number of
people who consume more than they need for
health or have poorly balanced diets.
The location of livestock production and the
shape of livestock market chains are increasingly driven by urbanization and particularly the
growth of large cities. This chapter compares
approaches and experiences in feeding cities in
the USA, Asia, Africa and Latin America.

Livestock products in the
urban diet
Urbanization has been associated with a rising
demand for livestock products throughout the
livestock revolution. Urban people, on average,
eat less starch staples and more meat, fruit and
vegetables than rural people (ICASEPS, 2008;
Hooper et al., 2008; Regmi and Dyck, undated).
For the most part, this is because large towns
and cities offer more income-earning opportunities than rural areas, and urban people are
on average richer. However, poor urban dwellers eat far less livestock source food than their
richer counterparts.
For those who can afford it, livestock products are highly accessible in cities. Fast food establishments, restaurants and large supermarkets
sell livestock protein conveniently packaged at a
wide range of prices. The large numbers of urban poor, however, have low purchasing power
and limited food options, and are often physically separated from sources of quality food
(Associated Press, 2008).

Quality and safety
Livestock products can be a valuable part of a
balanced diet for city dwellers with sufficient incomes. However, many of these consumers who
place convenience and immediate satisfaction
over nutritional value are faced with the temptation of easily available livestock foods prepared
in large portions and cooked with fat and salt, an
incentive to overeat. The over-consumption of
red meat and fats associated with heart disease
and other health problems, mentioned in con66

nection with livestock food in the diet, is very
much a problem of urban populations.
Some middle class consumers are highly discerning about their food and, when provided
with sufficient information to give them confidence in the product, will choose food that
they perceive to be safer or in some other way
of higher quality, even if it is slightly more expensive (Birol, Roy and Torero, 2010). This
translates into a demand for livestock products
certified as having one or more of the following qualities: they come from livestock that have
been raised traditionally, kept under high welfare standards or are biosecure, or they are from
a particular breed or region or processed in a
particular way.
While they represent relatively small numbers, these consumers have raised the standards
demanded of livestock producers in Europe and
other parts of the developed world, and in pockets in emerging economies or urban markets of
developing countries. Food safety carries a high
premium for these consumers, because even if
they do not search for it, they are quick to retreat from foods that have been associated with
outbreaks of human disease. Supermarkets, an
important source of city food, are risk averse and
pass part of the cost of food safety to their suppliers through demands for high levels of biosecurity and hygiene.
The urban poor, however, eat less livestock
protein than their richer counterparts and their
choice is restricted by the high prices of many
foodstuffs. Food safety is a concern for them if
food is delivered through long market chains
in which hygiene, refrigeration and toxin and
residue levels are not regulated or monitored. In
developing countries, the government resources
dedicated to food safety tend to be devoted more
to quality control of export products than regulation of domestic food chains (FAO, 2009b).
Food safety is a concern for the poor in general,
but those in large cities have less access than
their rural counterparts to local markets where
they can purchase a live chicken that they have
inspected for its health status, or determine the

Three human populations – three food security situations

provenance and age of meat or milk. As a result,
they depend more on the protection conferred
by food safety regulations.

Effects of food price rises
Poor people are vulnerable to food price rises, as
previously discussed, because they spend a large
proportion of their household budget on food.
Poor people living in large cities are particularly
vulnerable because they have weak connections
to agriculture (Cohen and Garrett, 2010). They
cannot do what mixed farmers do and change
the balance of what they sell and directly consume to suit the prevailing economic situation.
As the next section discusses, there are mixed
farmers living within city limits, but they are far
fewer in number than in rural areas.
Urbanization is contributing to the growth
of demand for livestock products, but it also
may be a minor contributory factor to the rising
price of food since urban households are likely
to hoard food if they fear future price increases
(Stage et al., 2010).
During the economic crisis of 2007–08, world
prices of staples rose enormously, by three times
for maize and five times for rice. World prices
had a much stronger impact on domestic prices
in some countries than in others (Cohen and
Garrett, 2010, citing several sources), but the
poor in many large cities cut back on food consumption and adjusted the composition of their
diets. For example in April 2008, it was reported
that poor households in Dhaka, Bangladesh, had
stopped eating meat, fish and eggs (Cohen and
Garrett, 2010) while in Ethiopia, they cut out
eggs and vegetables. When food and cooking
fuel costs rise, street food consumption tends to
increase (FAO, 1997), as street food vendors can
buy in bulk, while poor households buy in small
quantities.

Sources of livestock source
food for urban populations
There are three sources of livestock products
for urban areas: the animals kept (often illegally)
within city limits, peri-urban farms at the fring-

es of cities, and large commercial operations delivering their product through integrated market
chains that may span many miles and cross international borders. This section begins by reviewing livestock keeping within cities, a topic
which is somewhat neglected in the literature.
It then looks at the limits from which livestock
source food is drawn into cities, the way that
different governments approach the supply of
city populations, and other factors that affect
the shape of livestock market chains.

Livestock in cities and attempts to
keep them out
Livestock have always been part of urban landscapes, but as cities grow and become more organized, the authorities try to exclude animal
farms and slaughter facilities from residential
areas and city centres because of concerns about
human health, noise, dirt, smells, vermin and
contamination of water supplies. These problems stem from pressure on land, meaning that
people and their animals are forced to live in
close proximity. Urban sanitation infrastructure
is already strained and the poorer inhabitants,
those most likely to want to keep livestock, often lack water, drainage and rubbish disposal facilities. Therefore, far fewer animals are kept in
urban than rural areas, particularly in developed
countries.
The history of livestock in cities of the USA
(Box 7) has interesting parallels to stories elsewhere. During the early twentieth century,
zoning codes, by-laws, regulations governing
market chains and industry practice pushed livestock out of residential areas and city centres. In
Kenya, Nairobi experienced a similar promulgation of laws restricting animal agriculture within
city limits with by-laws dating from colonial
times. The Agriculture Act, the Land Control
Act and the Physical Planning Act offer local
authorities the legal power to decide whether or
not to allow urban farming. Yet, the legislation
is rife with contradictions, and farm animals are
still commonly found within city limits (Foecken, 2006; Foecken and Mwangi, undated).
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Box 7
City livestock in the USA
In the USA, early urban planners integrated ani-

However, the movement of animals out of early

mal agriculture facilities with cities. In 1870, New

American cities was not wholly a factor of early

York’s Central Park incorporated a dairy barn on

zoning codes and by-laws. As industries achieved

the premises as a way of providing the urban poor

aggregate economies of scale starting in the early

with milk during a time when transport to rural

1900s with meat markets and poultry, they may

dairy farms was limited.

have influenced decisions to prohibit potential

Yet the turn of the twentieth century saw a push

customers from rearing, slaughtering or selling

to exclude farm animals from cities for a variety

animal products for private profit. For example,

of reasons. Dairy cows were banned due to the

new laws requiring commercial dairies to sell pure

health risk they posed to people from the spread

milk drove smaller cow stalls in towns out of busi-

of bovine tuberculosis (Schlebecker, 1967). Farm

ness simply because of the cost of testing the milk

animals were seen as noise and waste management

and the lack of space to expand. Other policies,

problems for cities. The birth of “animal welfare”

such as immunity to anti-trust laws in agriculture,

activism created a push to move animals out of

favoured larger producers and economies of scale

cities where they were not properly cared for.

over local, small-scale animal agriculture. Im-

Chickens were banned with the excuse of prevent-

munity to anti-trust laws gives larger companies

ing rooster fighting and as part of noise ordinances

advantages in terms of favourable marketing and

and anti-nuisance laws.

packaging deals for greater quantities of goods.

Most of the early zoning codes in the USA im-

These laws are now being challenged and this may,

posed bans on all “farmyard animals” simply to

in time, affect where animal agriculture is located

prevent noise and smell. Exceptions were granted

by removing some incentive for large, contract-

for horses, which were widely used for transporta-

based farming operations (The Economist, 2010).

tion until the 1920s. Laws regarding food animals

Despite the century-long bans on urban animal

were usually not a state or city-wide regulation,

agriculture, practices coupling cities with animal

but tended to be locally based. Each housing de-

agriculture have persisted. Philadelphia employed

velopment could have different standards in their

a peri-urban swine feeding consortium that con-

zoning ordinances and deeds. The first animal

sumed up to 1 500 tonnes of residential organic

restriction listed in a table of many of the sub-

waste a week, as late as the 1980s (Maykuth, 1998).

division restrictions, prepared by H. V. Hubbell

Such practices are still commonplace in cities out-

(1925), was an 1889 Baltimore County, Maryland,

side of the USA. Walmart, an international food

statute for “no pigs, allow fowls, four horses, and

supplier, now considers garbage feeding part of its

two cows.” Some historians have speculated that

sustainability best practices (Walmart, 2010).

the early bans in these early planned communities had a covert reason: to keep out lower income
groups that would need animals as supplemental
income.

68

Source: Brinkley, 2010.

Three human populations – three food security situations

After decades during which city dwellers
reared poultry in Jakarta, Indonesia, the Jakarta
Province authorities passed legislation in 2007
and 2008 that banned poultry keeping within
city limits except for certain licensed birds not
reared for food, and initiated moves to close
holding yards and slaughter points in parts of
the city (ICASEPS, 2008). The reasons cited
were related to HPAI control, but complaints
from residents about smells and dirt seem to
have added impetus. Another move to ban urban livestock occurred in Cairo in 2009, when
the small-scale operations that recycled garbage
through pigs were closed down (The Economist,
2009). In both of these cases, the overall intention of improving environmental hygiene was
positive, but there were negative impacts on the
livelihoods of poor city dwellers.
Regulations other than zoning, as well as economic factors, have influenced urban livestock
keeping. In the early twentieth century, the UK’s
banning of swill feeding to prevent the spread
of pig diseases quite rapidly led to the cessation
of small-scale pig keeping, much of which had
been done in the back gardens and allotments
of town dwellers. In Thailand, tax incentives
encouraged livestock producers to move away
from Bangkok (Costales et al., 2006).
Notwithstanding attempts to keep them out,
livestock still can be found within and at the periphery of many urban areas throughout Africa,
Asia, Latin America and the Near East. Poor
households keep small livestock such as poultry, guinea pigs and rabbits on rooftops and in
courtyards for their own consumption. In places
where they are not prevented, animals scavenge
in the streets or, as in the case of Cairo’s former
pig keepers, are kept as garbage recycling units.
Immigrants to urban areas bring their animals
with them to satisfy their taste for traditional
food from their homelands.
Several studies in the 1990s showed the prevalence of livestock in and immediately around
African cities. An average of 17 percent of the
inhabitants of six Kenyan towns were keeping
livestock (Lee-Smith and Memon, 1994), and

the cattle population of Nairobi was estimated
at 28 000, with most animals kept for manure
and as savings accounts. However, the larger the
town, the smaller the proportion of its population that engaged in agriculture of any kind. In
and close to Kampala, Uganda, around 25 to
30 percent of people kept livestock (Maxwell,
1994), a tradition that appears to have persisted (Lee-Smith, 2010, citing studies from 2003).
In Ghana, 25 percent of small ruminants were
kept by people in and around urban areas, and
in Mali, there were small communal dairies in
the capital city, Bamako, in 1993 (Debrah, 1993).
There is a thriving small-scale poultry industry in and at the fringes of cities in Asia and Africa. In Cairo, small commercial units of a few
hundred birds (FAO, 2009c) kept in narrow
passageways play an important part in feeding
the city’s inhabitants. In Indonesia, Jakarta had
an estimated 194 200 head of poultry in 2003 and
175 000 in 2007 (Directorate General of Livestock Services, 2007, cited by ICASEPS, 2008)
although the number and flock size reduced
after the 2007-08 government bans on poultry
keeping.
City livestock are more important to the
food supply than is sometimes acknowledged.
However they only represent a small part of the
whole. The next section discusses the diversity
of livestock market chains that supply cities and
the way that policies have contributed to shaping them.

Foodsheds, city limits and
livestock market chains
Two of the important factors that define a market chain are its physical length and its concentration, meaning the number and scale of units
at each link of the chain. Urban planners talk
about the “foodshed” – the area around a city
that can conveniently provide food for its inhabitants. In the USA, the foodsheds of Philadelphia and San Francisco are defined as a radius
of 100 miles from the city centre. Recent studies
indicate a highly varied food system, with Philadelphia sourcing nearly 50 percent of its food
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from the foodshed and exporting 36 percent of
production from the area, while San Francisco’s
total food demand accounts for only 5 percent
of production within the 100 mile radius, with
most of the production from its foodshed exported (Thompson et al., 2008). Both the San
Francisco and Philadelphia studies indicate that,
despite an abundance of peri-urban farming, the
cities still draw significantly from the national
and international food systems.
These American cities indicate a disconnect
between markets and local production, similar
to the situation in Belo-Horizonte, capital of
Brazil’s Minas Gerais State, where the municipal
government has invested in partnerships with
the private sector, established marketing regulations and developed programmes to support
local peri-urban production as well as incentives for consumption of local foods. In Mexico
City, mobile markets have been set up that move
around the city on specific days and often sell
local products.
The Chinese government has taken a very
different approach to that of the USA. The
foodsheds for large Chinese cities are defined
by their city limits. They aim and partly succeed (Girardet, 1999) in being as self sufficient
as possible within these limits. This, in turn, has
affected their zoning regulations and definitions
of city limits. The official boundaries for Chinese mega-cities are larger than city limit lines
in much of the rest of the world. The preoccupation with self-sufficiency is partly attributable
to changes in city boundaries under the Great
Leap Forward policies of the late 1950s that emphasized making the major Chinese cities selfreliant in food.3
Beijing increased in land area from 4 822 km²
in 1956 to 16 808 km² in 1958, thereby incorporating much peri-urban agriculture under the
city’s direct control. Within the Beijing city limits, “urban agriculture” supplies 70 percent of

3

		Self-reliance is related to self-sufficiency but not identical. Self-sufficiency
implies producing all of one’s own food while self-reliance means relying
on one’s own resources to obtain food.
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non-staple food to city inhabitants, mainly consisting of vegetables and milk (Jianming, 2003).
Shanghai has taken a similar approach (Box 8)
by defining an area for its “city limits” that is
only 13 percent urban. It produces biogas energy as well as food within that area, thereby
making a contribution to dealing with pollution
from manure, a huge problem when livestock
are concentrated close to large cities.
Within large African cities, while the city
limits may not be defined as widely as those in
China, Lee Smith et al. (2010) talk of an “agriculture gradient”, with a relatively small number
of city farmers near the centre and a progressively larger number towards the periphery and
in the surrounding peri-urban area. Surveys do
not always define clearly where they assume the
city limits to be, which makes it difficult to compare statistics. In some cases, there is a deliberate
policy to support urban farmers, as in Kampala
where 26 percent of households within urban
zones and 56 percent in the peri-urban zones
were practicing some kind of agriculture in 2003.
Summarizing findings from several papers, Lee
Smith et al. (2010) suggest that livestock keeping
within city limits is beneficial to food security in
the city, but may be less beneficial to the poorest
households than to richer ones that have better
access to urban land.
Notwithstanding the uneasy relationship between livestock and cities, quite a large proportion of livestock product comes from within
or close to city limits. FAO estimated that 34
percent of total meat production and nearly
70 percent of egg production worldwide came
from peri-urban farms in the late-1990s (FAO,
1999). In the USA in the early 1990s, counties
defined as urban influenced, meaning those
within or adjacent to metropolitan counties,
produced 52 percent of the dairy products in the
country (Heimlich and Bernard, 1993). In 2007,
Jakarta produced an estimated 80 000 tonnes of
poultry meat and 400 tonnes of eggs within city
limits (ICASEPS, 2008), with over 200 collection points and over 1 000 small slaughter facilities in the city. Most of the rest of the city’s
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Box 8
Food and biogas production in Shanghai
Shanghai follows China’s strategy for food

Peri-urban agriculture is encouraged to serve

self sufficiency of mega-cities (Yi-Zhong and

other functions besides food production. One of

Zhangen, 2000). The total area of Shanghai covers

the most important is biogas production (Kan-

6 340.5 km , of which 13 percent is urban and the

gmin and Ho, 2006; Blobaum, 1980; Ru-Chen,

rest rural. The average population density within

1981; Gan and Juan, 2008; IFAD, undated; Ow-

the Shanghai city limits is about 2 059 persons per

ens, 2007). According to the government’s Chi-

km2, very low compared with New York City

nese Ecological White Paper issued in 2002, the

(Manhattan), USA, which has 27 257 persons per

total amount of livestock and poultry wastes gen-

km².

erated in the country reached 2.485 billion tonnes

2

Agriculture contributes only 2 percent of the

in 1995, about 3.9 times the total industrial solid

city’s GDP, yet is a highly protected economy.

wastes (Kangmin and Ho, 2006). Animal agricul-

About 8.5 million people in Shanghai have a job,

tural wastes are toxic pollutants when discharged

3.6 million of these in the agricultural produc-

into rivers and streams, but can be valuable re-

tion sector. The 2.7 million farmers represent

sources if managed for compost or energy from

93 percent of the population of the rural parts

methane. It is estimated that 10 million ha of farm-

of Shanghai, and 13 percent are full-time farmers

land in China are seriously polluted by organic

(Yi-Zhong, and Zhangen, 2000). To prevent rapid

wastewater and solid wastes. China’s national plan

turnover of agricultural to non-agricultural land,

for biogas (Junfeng, 2007) calls for 4 700 large-

80 percent of the arable land is protected under the

scale biogas projects on livestock farms by 2010,

Agricultural Protection Law. These measures have

thereby increasing biogas-using households by a

contributed to 100 percent and 90 percent respec-

further 31 million – to a total of 50 million or 35

tively of the milk and eggs consumed in Shanghai

percent of total rural households.

being produced within the city limits. Local pork
and poultry production cover just over half of the
total supply to the city.

supply came from provinces within a two-hour
drive. In the mid-1980s, up to 40 percent of the
calories of urban dwellers in Kampala were provided by livestock raised in and close to the city
(Smith and Olaloku, 1998). Shanghai produces
almost all of the milk and eggs for its citizens
within its city limits (see Box 8).
As cities expand and develop economically,
animal production systems tend to move farther
away. Residential areas encroach onto farmland,
and as cropland moves outward, ruminant livestock moves outward in parallel to maintain
proximity to available feed in the hinterlands.
Pigs and poultry initially stay on the expanding
fringes of the growing cities, but eventually are

Source: Brinkley, 2010.

encouraged to move further away to avoid environmental contamination (Gerber et al., 2005;
Costales et al., 2006).
Cities also source food through international
market chains, both formal and informal. Much
of the official international trade in livestock
products supplies urban populations. There is
regular cross-border movement of live animals
in Southeast Asia, Africa and parts of Latin
America, although not all of it is recorded. The
market chains that supply cities with poultry
meat are defined by their diversity. Small- and
medium-scale producers are located in periurban areas while large intensive production is
located all over the world. At the same time,
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international market chains are both formal and
informal. For example, a recent FAO study suggested that a million birds a month cross the
border from China to Viet Nam informally.
There are no precise figures for the relative
contribution of small- and large-scale production units to city food supplies. However, the
worldwide trend is to upscale and concentrate.
In the USA, the majority of production comes
from large or very large units. In Brazil and
Thailand, an increasing proportion of supply
comes from large units, even though there are
still many small-scale producers. In Viet Nam,
where demand for livestock products has been
growing steadily, avian influenza and other forces have pushed many small-scale producers out
of business. Their market share was initially taken over by national companies but large regional
players see this as an attractive domestic market
opportunity and are gradually making inroads
(McLeod and de Haan, 2009).
The structure of market chains that supply
urban areas is changing. In some cases, markets
within cities are being made more hygienic due
to regulations, such as those in Hong Kong, Los
Baños, in the Philippines, and Ho Chi Minh
City, Viet Nam. In others, such as Jakarta, the
smallest urban markets are being closed. Elsewhere, markets are changing their nature because of regulations. In Cairo, poultry are no
longer assembled at physical markets but are
traded through phone connections – when an
order is placed, birds are moved from their production unit. This echoes the move towards a
more virtual marketing system that followed
the UK’s FMD outbreak in 2001. Specialist local
companies produce processed foods for the urban market within their own integrated chains,
such as Farmers Choice in Kenya, which hires
small-scale contract farmers to fatten pigs so
that the company controls the source of meat
for its own bacon, pork and sausages. Within
cities, an increasing amount of product is sold
in supermarkets (Reardon et al., 2003; Reardon
et al., 2010). In the early stages of their development, supermarkets source products from a
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large variety of farms but, over time, they link
to increasingly integrated chains.
The examples provided here demonstrate that
there are many ways to define foodsheds and
to provide sustainable food supplies to cities.
The top-down policy measures used by China
are very different from the American scheme
to protect peri-urban agriculture through the
coordinated efforts of private citizens and nonprofits. The deliberate attempts in Brazil and
Mexico to bring local food into cities differ
from the more laissez faire approach in Nairobi
that allows livestock to be brought within city
limits and slaughtered there, even though this
contravenes established regulations. As city
populations grow, it will become increasingly
important to discover and learn from successful
examples.

Prospects for livestock feeding
urban populations
Urban populations are expected to continue to
grow in numbers and proportion of the whole
from the current 50 percent to 69 percent in
2050 (UN DESA/Population Division, World
Urbanization Prospects, 2009). As stated by the
UN Population Fund (UNFPA) in 2010, “[the]
Urban population will grow to 4.9 billion by
2030. In comparison, the world’s rural population is expected to decrease by some 28 million
between 2005 and 2030. At the global level, all
future population growth will thus be in towns
and cities. ... The urban population of Africa and
Asia is expected to double between 2000 and
2030. Meanwhile, the urban population of the
developed world is expected to grow relatively
little.” UNFPA also stressed that the majority
of new urban dwellers will be poor.
This presents a challenge to the livestock sector. As urban populations grow, there will be an
increase in demand for some time, although the
rate of growth will be limited by slow income
growth in poor countries. The urban poor obtain much of their livestock source food from
within or close to residential areas and it is reasonable to assume that they will continue to do
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so. However, there is a finite number of animals
that can be kept within the residential area of a
city, even when regulations are not applied to
keep them out. Even in cities that have appropriate design and zoning to support peri-urban
livestock, there is still a ceiling on what can be
produced. To meet expanded demand, the area
from which cities source their food is likely to
become increasingly large.
Ruminants, which tend to be kept near feed
supplies, may be located at quite some distance.
This is not necessarily a problem for meat production, although transport economics will
dictate the viable limits of foodsheds, and production units on average are likely to scale up.
For dairy products, however, transport and processing logistics will dictate both the size of the
“milkshed” and the scale of enterprises that can
supply the city. In some places, it will continue
to be viable to source milk through complex
networks of small producers, as in India, while
in much of Africa and Latin America, this will
only be viable with investment in local cooling facilities and refrigerated transport or other
methods of preservation.
Much of the growth in food demand is likely
to be for poultry and pig products, and the need
to keep food prices low will encourage continued up-scaling of these systems. However, large
pig and poultry units concentrated around cities bring many problems such as disease risk,
environmental pollution and animal welfare
concerns. There are good reasons for their production units to be scattered, in order to avoid
disease spread or the risk of financial disaster if
there is an outbreak, and to be located in different places around the world where production
economies are most promising.
Economic forces also may push large-scale
livestock units away from densely populated
areas, since land in these places is scarce and
expensive. Studies in the USA have shown that
farms in and near towns are generally smaller,
produce more per hectare, have more diverse
enterprises, and are more focused on high-value
production than those further away (Heimlich

and Bernard, 1993; Heimlich, 1988; Heimlich
and Brooks, 1989). However, products such
as vegetables and fruit, which can be marketed
directly, have a greater price advantage in being produced close to town than most livestock
products (Lopez et al., 1988).
The most likely prospect is that there will be
an ever-expanding series of production rings
around large urban areas reflecting returns per
unit of land, with the most productive and valuable crops (horticulture) and livestock (organic
eggs and specialist animals) closest to cites, and
larger commoditized units increasingly far away.
The bulk of new city supplies of livestock products will need to come from intensive systems,
because poor city dwellers need relatively cheap
food, and this cannot be produced extensively
in large quantities within reach of cities. Smallscale producers may find themselves unable to
compete with prices or standards, particularly
where they are few in number and have limited
price negotiation power (Knips, 2006).
The points made previously about prospects
for smallholder mixed farmers apply here as
well. The opportunities for smallholder farmers to supply cities are specific to systems and
certain countries, such as dairying in parts of the
world where the informal market is strong, and
production of small animals during the period
when cities are expanding. Although the urban
wealthy will be in the minority, they will still
exist in sufficient numbers to exert substantial
demand. They may continue to drive the demand for welfare and for local livestock breeds
produced traditionally (Otte et al., 2008). This
presents an opportunity for some smallholder
livestock producers to increase their income levels rather than lose out to industrial producers.
It is likely that large and very large units will
increasingly predominate in feeding cities. However, intensive livestock will need to become
much better at dealing with externalities from
pollution, food safety hazards and zoonotic diseases, issues that are discussed in later chapters.
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Key points
on three
populations
The three populations examined in this section
represent a continuum in the contribution of
livestock to food security. Societies that depend
on livestock, primarily grazing animals, for their
most important source of livelihood and food
security are shaped by the management of their
livestock. Small-scale mixed farmers use livestock as part of a diverse livelihoods portfolio,
seldom the main source of income or food but
important because of their flexibility of use, asset value and ability to convert roughage and
by-products into human-edible food. Urban
populations, particularly those in large cities, are
primarily consumers of livestock source foods
that may be produced far away from the city.

Livestock-dependent societies
Pastoralists and ranchers. Pastoralists, the
largest number of livestock-dependent people
at around 120 million, rely on their livestock
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to provide food, income, transport and fuel.
Ranchers, although fewer in number than pastoralists, make an important contribution to the
supply of livestock products in their countries
and the world through animals that they keep
primarily as an income source. For both of these
groups, animals convert human-inedible forage
into human-edible protein and so contribute
positively to the protein balance. By supporting
their own population and generating surplus for
export, livestock-dependent societies contribute
to the world’s supply of food as well as their
own food access.
Systems under pressure. The global land area
available for grazing is close to its biological limit for production under the prevailing climatic
and soil fertility conditions, putting pastoralist
systems under pressure. The area available for
extensive grazing is unlikely to expand because
of competition from agriculture and biofuel,
human settlement and nature conservation. Decreased and more variable rainfall may require
changes in management to cope with additional
instability, while also creating new animal health
challenges for these systems.
Investment and diversification. Existing
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levels of production from livestock-dependent
societies should be protected because of their
contribution to the food supply and the protein balance. Investment in securing their access
to markets is important as this offers livestock
owners the opportunity to gain greater value
from what they produce and to manage risk by
managing stocking levels. The case of Mongolia
illustrates that even highly livestock-dependent
societies can be expected to become less dependent on livestock in the future. The current trend
is a gradual movement of people into towns and
away from pastoral agriculture. For those who
choose to remain in rural areas, tourism, recreation and payment for environmental services
such as wildlife conservation and carbon sequestration into grassland all offer complementary
ways for livestock keepers to earn income.

Small-scale mixed farmers
Integrated system. Livestock are a smaller
part of the livelihoods portfolio for small-scale
mixed farmers than they are in livestock-dependent societies, but they are still important.
Livestock are managed as part of an integrated
and tightly-woven system, in a way that fits the
needs of the farm family, the available labour
and the demands of other enterprises. Animals
provide food, income, traction, manure, social
capital, financial assets and a means of recycling
crop wastes. They bring value, versatility and resilience to mixed farming households, which are
more robust and food secure with animals than
they would be without them.
Rural livelihoods. Small-scale mixed farms
remain enormously important because of the
large number of rural households they feed and
provide with livelihoods. They also contribute
to the food supply of developing countries and
use and recycle resources effectively. Policies,
public and private investments, and technology have supported small-scale dairying in India and parts of East Africa, where peri-urban
small-scale dairy producers have good connections to milk markets and reasonable access to
animal health services. However, most small-

scale farmers face limits to intensification, few
have managed to upscale or specialize to a point
where they can advance economically, and many
depend partly on off-farm employment for their
food security.
Limited potential. The case of Nepal illustrates
both the benefits of livestock and the constraints
faced by small-scale mixed farmers. Lack of opportunity or capital to increase farm sizes, limited
assets and therefore limited access to credit, lack
of investment capital, limited land availability, reduced access to communal land, higher unit costs
than those of large producers, and restricted opportunities to market produce through physical
distance or barriers imposed by quality and safety requirements are all factors that prevent many
small-scale farmers in many places from expanding or intensifying their production.
Competition from large-scale producers.
The supply of food to growing cities is an important growth areas in demand for livestock
products, but here small-scale producers face
strong competition from large-scale producers with intensive farms. Peri-urban small-scale
farmers tend to be very successful at supplying
urban populations in the early stages of demand
growth, but less so as food safety and land use
regulations become stricter. To compete successfully, they need to be credible competitors. For
some, it is possible to become contract farmers
to larger operations; for others, innovative approaches may offer the chance to access niche or
specialist markets. For the remainder, especially
in fast-growing developing countries, future
prospects may be limited.

City populations
Urban demand for livestock. Half the world’s
population lives in urban areas, and this proportion is estimated to increase to about 70 percent
by mid-century. Urbanization has been associated with a rising demand for livestock products, for the most part because urban people are
on average richer than rural dwellers. However,
poor urban dwellers eat far less livestock source
food than their richer counterparts and many
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are highly food insecure. Countries with growing urban populations as well as rising wealth
must deal with two concurrent food security
problems – a large proportion of the population that is undernourished but also a growing
number of people who consume more than they
need for health or have poorly balanced diets.
Feeding cities. The location of livestock production and the shape of livestock market chains
are increasingly driven by the growth of cities.
The cases of the USA, Kenya and China illustrate three approaches taken to feeding cities.
Their national policies have been, respectively,
a market-driven economy combined with strict
land-use regulations, a laissez faire market economy with strong informal market chains, and a
centrally-planned economy in which the objective is to have a high level of food self-sufficiency within tightly defined “foodsheds”. While
each has applied a different policy approach, all
face the challenge of feeding expanding urban
populations from what are likely to become increasingly large food supply areas.
Intensification issues. The need to keep food
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prices low for urban populations drives continued up-scaling and intensification of livestock,
particularly of pig and poultry production.
However, large livestock units concentrated
around cities bring problems of disease risk,
environmental pollution and animal welfare
concerns. Intensive livestock will need to deal
more effectively with externalities from pollution, food safety hazards and zoonotic diseases.
Environmental regulations and the need to mitigate risk may also encourage production units
to disperse, while economic forces tend to push
large-scale livestock units away from densely
populated areas where land is expensive.
Urban wealthy and smallholder opportunity. Although the urban wealthy are in the minority, they exist in sufficient numbers to exert
substantial demand and will continue to do so as
populations grow. They will continue to drive
the demand for welfare and for local livestock
breeds produced traditionally. This presents
an opportunity for some smallholder livestock
producers to increase their income levels rather
than lose out to industrial producers.

Feeding the future
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Producing
enough food
We can safely assume two things about the next
40 years: the demand for livestock products will
continue to grow, and it will become increasingly challenging to meet that demand. At some
point, perhaps as soon as 2050, it is estimated
that there will be 9.15 billion people to feed, 1.3
times as many as in 2010 (UN Population Division, 2009). Much of the new population will
be urban (UNFPA, 2010). Based on estimates
published in 2006, the expanded population is
expected to consume almost twice as much animal protein as today. While the projections are
for a lower annual rate of growth than occurred
during the livestock revolution, doubling supply would still place a considerable burden on
already strained natural resources. This, in turn,
would drive up the prices of livestock products
and threaten food access by the poor.
However, there is a great deal of waste in food
systems. Natural resources are not always converted efficiently into meat, milk or eggs, and a
great deal of the food currently produced does
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not reach the plate. Improving efficiency and
minimizing waste throughout livestock value
chains could go a long way towards meeting
increased demand. This chapter reviews the assumptions on which the projected demand for
food is based and discusses how accurate they
are likely to be. It then examines the three main
systems in which livestock source food is produced to identify where efficiency might be improved and waste reduced.

How much livestock source
food will be needed?
The most complete published projections at the
time of writing (FAO, 2006c) suggest that in
2050, 2.3 times as much poultry meat and between 1.4 and 1.8 times as much of other livestock products will be consumed as in 2010
(Table 16). The additional demand beyond that
expected from population growth will result
from increases in income encouraging a higher
consumption per person. The largest growth
is expected in developing countries, which are
anticipated to overtake developed countries in
their total consumption of livestock products.
The figures in Table 16 assume that purchas-
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table 16
Projected total consumption of meat and dairy products
2010

2020

2030

2050 2050/2010

(million tonnes)

%
100

World
All meat
Bovine meat
Ovine meat
Pig meat
Poultry meat
Dairy not butter

268.7

319.3

380.8

463.8

173%

67.3

77.3

88.9

106.3

158%

Bovine meat

13.2

15.7

18.5

23.5

178%

60

115.3

129.9

140.7

137%

40

85.9

111.0

143.5

193.3

225%

20

657.3

755.4

868.1

1 038.4

158%

158.3

200.8

256.1

330.4

209%

35.1

43.6

54.2

70.2

200%

Ovine meat

10.1

12.5

15.6

20.6

204%

Pig meat

62.8

74.3

88.0

99.2

158%

Poultry meat
Dairy not butter

80

102.3

Developing countries
All meat

Percent of total consumption
in developing countries

50.4

70.4

98.3

140.4

279%

296.2

379.2

485.3

640.9

216%

0

Bovine
meat

Ovine
meat

Pig
meat

2010

Poultry Dairy
meat
2050

Source: FAO, 2006c. Some calculations by authors.
Note these figures are based on World Population Prospects: The 2002 Revision.

ing power and eating habits will follow patterns
broadly similar to those recorded in recent years.
As changes in any of these drivers could change
the projections, each of them will be examined
in turn, starting with the population estimates.
Population estimates. In 2002, the UN projected a population of 6.83 billion in 2010 and
8.91 billion in 2050 with a peak population of
9.2 billion, possibly in 2075. In 2008, the figures
for 2010 to 2050 were revised slightly upwards,
as shown in Table 17. However, the growth
between 2010 and 2050 is virtually identical in
both estimates, at 130 percent and 132 percent
respectively. Using the new population estimates, the total demand for livestock products
might be expected to increase slightly, but the
growth between 2010 and 2050 should be very
close to what is shown in Table 16. On the basis of population growth, therefore, it seems
reasonable to use the current projections of demand for livestock products. The assumptions
related to purchasing power of livestock products will be examined next.

Consumption growth. The projected growth in
consumption per person, shown in Table 18, is
based on total consumption figures from Table
16 and the 2002 population estimates on which
those projections were based. The 2007–08 economic crisis temporarily reduced the growth
rate of GDP and therefore the purchasing power
for livestock products, but expectations are that
the effect will not be prolonged and that average
long-term growth will be as expected.
Production costs. Purchasing power is also affected by the price of livestock products, which
in turn is affected by the cost of production. The
latter could increase if feed and fuel energy become more expensive, water becomes scarcer or
livestock value chains are increasingly required
to bear the costs of the negative externalities
they create. All of these are possible. Crops that
can be used as both food and feed are likely to
increase in price (Thornton, 2010), since increased yields will depend in part on fossil fuels
and scarce minerals. Competition for bioenergy
also may drive up prices, although new technol79
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table 17
Projected human population from 2002 and 2008 estimates
2010
2020
2030
2050	Growth
					
2010 to 2050
(population billions)

2002 projections

6.83

7.54

8.13

8.91

130%

2008 projections

6.91

7.67

8.31

9.15

132%

Sources: World Population Prospects 2002 and 2008.

table 18
Projected consumption of livestock products per billion people based on
2002 population estimates
2010
2020
2030
2050	Growth
					
2010 to 2050

Human population billions

6.83

7.54

8.13

8.91

Bovine meat

9.85

10.25

10.93

11.93

121%

Ovine meat

1.94

2.08

2.28

2.64

136%

(Consumption million tonnes per billion people)

Pig meat

14.98

15.29

15.98

15.79

105%

Poultry meat

12.58

14.72

17.65

21.69

173%

Dairy

96.24

100.19

106.77

116.55

121%

Sources: FAO, 2006c; World Population Prospects, 2002. Some calculations by authors.

ogy is likely to make it possible to use a wider
range of non-food inputs to produce biofuel.
Water availability is also a serious consideration,
since the proportion of people living in waterstressed regions is expected to rise to 64 percent
in 2025 compared to 38 percent in 2002 (Rosegrant et al., 2002) and livestock are a major user
of fresh water, currently estimated at 20 percent
of green water flow4 (Deutsch et al., 2010). Livestock production creates externalities through
water pollution and emission of greenhouse
gases – costs for which it does not currently
have to account. Research and pilot projects are
exploring the extent to which environmental

4

	Green water is the precipitation on land that is stored in the soil or
temporarily stays on top of the soil or vegetation. It is the source from
which crops draw their water.
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services provided by livestock, such as soil carbon sequestration through grazing land management (Conant and Paustian, 2002; Conant,
2010; Henderson et al., in press), as well as more
efficient recycling practices such as biogas production, could mitigate environmental problems
and associated costs.
Combining all of these factors, there is a strong
possibility that prices of livestock products will
increase. Projections by OECD and FAO suggest that average prices of poultry meat and beef
will be higher in real terms during 2010–19 than
they were in 1997–2006, with limits in supply,
higher feed costs and rising demand all contributing to the effect (OECD-FAO, 2010). Average dairy prices in real terms are expected to
be 16–45 percent higher in 2010–19 compared
to 1997–2006. If this happens, it could reduce
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accessibility particularly for poor urban dwellers and result in a change in diet for the less
well-off, including more vegetable protein and
cheaper cuts of meat. The possibilities for improved technology to increase productivity are
discussed in the next section.
Price of livestock protein. The relative price of
livestock protein and substitute proteins also
affects the demand for livestock products. The
biggest direct competitor is fish, which is estimated to provide 22 percent of the protein intake in sub-Saharan Africa (FAO, 2006d) and 50
percent or more in some small island developing states and some ten other countries (FAO,
2008c). In the past 20 years, fish consumption
per person has remained fairly stable (FAO,
2008c) while consumption of livestock products has grown, but this could change if relative
prices change.
With marine stocks dwindling and caught sea
fish more expensive, sea and inland aquaculture
have become more important. Marine aquaculture production grew from 16.4 to 20.1 billion
tonnes between 2002 and 2006, and inland aquaculture from 24 to 31.6 billion tonnes during
the same period (FAO, 2008c) with two-thirds
of all production in China. Aquaculture is now
estimated to be responsible for almost 50 percent of fish consumption and it is set to overtake
capture fisheries as a source of food fish (FAO,
2010b).
Some farmed fish are highly efficient feed
converters of the same feeds used for livestock
(fishmeal, soya and cereals), take little space and,
in some cases, do not require fresh water. There
are problems associated with intensive rearing
such as contamination of the marine environment with algae, over-use of antibiotics, overfishing to provide low-value catch fish as feed,
and contamination of fish with toxic chemicals.
If these can be solved (Black, 2001; Stokstad,
2004), farmed fish have the potential to take a
larger share of protein consumption.
Insects caught in the wild are consumed by
over 2 billion people in Latin America, Asia and

Oceania (FAO, undated), contributing to food
supply and to the livelihoods of those who harvest them. Edible insects have the potential to
be “farmed” and recent research suggests that
they could be more efficient and produce lower
methane emission than livestock (Oonincx et
al., 2010).
Meat produced “in vitro” (artificially) offers a
possible future competitor to meat from animals
for those who wish to consume meat sustainably
or have concerns about animal welfare. It has the
potential advantages of using less water and energy and being more welfare-friendly than rearing animals, but the technology has some way
to go before it can produce marketable meat.
Current techniques involve growing cultures
from stem cells of farm animals into 3-dimensional muscle structures. Stem cells are currently
obtained from muscle removed by biopsy and
multiplied in culture, although it may in time
be possible to maintain an independent stock of
stem cells.
It is difficult to bulk up the cells, as each cell
only divides a certain number of times (Jones,
2010), and while growth media not containing
animal products are available, they are expensive. The resulting meat has poor texture and
will need to have fat cells grown together with
the muscle to improve its taste as well as added
micronutrients before it is viable as a meat substitute. It is also expensive to produce, costing
between €3 300 per tonne and €3 500 per tonne
(The In Vitro Meat Consortium, 2008). However, this is a relatively new technology with relatively little spent on research thus far. Within the
next 40 years, it may well become a part of the
diet for some consumers.
Consumer lifestyle. Voluntary lifestyle choices,
particularly by wealthier consumers, could result in consumption of fewer livestock products,
particularly red meat. The newly wealthy have
tended to eat more livestock products, particularly red meat and fatty foods, while some of the
established wealthy tend to gradually diversify
their dietary habits towards different cuisines
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and sources, “green” products and healthier
diets. The current projections take these trends
into account to some extent. McMichael et al.
(2007) suggest that the average global consumption of meat should be approximately 90 g a day,
compared with the current 100 g, and that not
more than 50 g should come from red meat from
ruminants. If this target were achieved, it would
lower the peak demand for meat. However,
government-sponsored nutritional and healthyeating programmes have had limited success in
changing dietary preference. It may be possible
to envisage policies that could reduce over-consumption of meat through taxes and legislation,
but it is impossible to imagine any economic
incentive or legislative process that would not
restrict access by poor consumers, who would
benefit nutritionally from consuming animal
products of high quality. Therefore any changes
to diet are likely to be driven primarily through
education, choice and exposure to healthy food.
Strategies to bring healthy food within closer
reach of everyone in the urban community
could be helpful in this regard. In the UK, it is
not the government alone but coalitions of the
public and private sector that are driving current
changes in consumption (Harding, 2010).
Pulling together all of the factors mentioned
here, it seems likely that FAO’s 2006 consumption projections represent a ceiling. Demographic and economic trends may act to keep
livestock consumption at the forecast levels,
while production costs and competition particularly from fish are likely to dampen consumption growth for livestock products. For the time
being, it seems wise to assume that the demand
for meat may grow by as much as 1.7 times and
for milk by 1.6 times, as projected, and to consider whether it is feasible to produce that much.

Reducing waste
The growth in production that took place during the livestock revolution was largely a result
of an increase in the number of animals. Demand grew so fast that it was difficult for productivity improvements to keep up. Now, it
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is hard to envisage meeting projected demand
by keeping twice as many poultry, 80 percent
more small ruminants, 50 percent more cattle
and 40 percent more pigs, using the same level
of natural resources that they currently use. Part
of any increase will need to be driven by efforts
to convert more of the existing natural resources
into food on the plate. In other words, efficiency
needs to increase or, looking from another angle, there is a need to reduce waste of natural resources. In both cases, the end point is the same,
but focussing on waste puts a spotlight on what
is thrown away and might be recycled.
Waste occurs throughout livestock food systems. It can be due to production inefficiency
resulting from disease or poor feeding. It also
can result from loss of food between production
and the plate, which may amount to as much as
33 percent for all global food production (Stuart, 2009). Food lost at or near the point of consumption, because of food safety and quality
requirements, is a problem, but it will not be addressed here because there is little that the livestock sector can do about it. Losses that occur
on the farm or in marketing and primary processing of livestock commodities are within the
influence of the livestock sector and therefore
will receive more attention.
Two issues related to waste reduction can be
assessed further.
Choice of livestock system. If a larger percent
of the world’s livestock protein were produced
within grazing and low-intensity mixed systems, would this leave more plant protein to be
eaten by humans? According to FAO (2009b),
the reality is not that simple. The main problem
of food security is not currently one of supply
but of demand. The 925 million undernourished
people are not undernourished because the
global food supply is deficient, but because they
cannot afford to buy food or they live in places
or societies where it is hard to obtain. Reducing
the grain fed to livestock would not ensure that
these people could access food. Neither would it
automatically result in more plant protein being
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grown, as it might reduce the prices for those
commodities to a level where it would be less attractive to grow them, although the higher number of people to be fed and increasing resource
pressure may change this in future. Intensive
systems also have economies of scale that make
it possible to produce livestock protein in large
quantities relatively cheaply, an important consideration for growing urban populations. The
less intensive systems are an excellent option to
supply food to rural populations with access to
short food chains, or to consumers who can afford to buy “green” products, but they are less
practical for the majority of city populations.
Livestock and waste recycling. Livestock have a
role as recyclers of waste. Mixed farming systems
are known to be particularly good at this, but
even intensive production systems use by-products. For example, distiller’s dried grains with
solubles (DDGSs), a by-product of biofuel production, can substitute for grain in animal feed,
particularly dairy and beef. In doing so, it contributes to the food balance and helps improve
the economic viability of biofuel production. Intensive livestock also can use other industrial byproducts, including some from the food industry,
provided they are processed appropriately.
Inefficiencies and waste arise in different ways
and locations in the three food systems discussed in earlier chapters. We therefore return
to the three food security situations – livestockdependent societies, small-scale mixed farmers,
and city dwellers – with their associated livestock production and marketing chains, to examine critical areas of inefficiency for each situation and to suggest where the emphasis might
lie in addressing the inefficiencies.

Livestock-dependent societies
The pastoralist and ranching systems associated with livestock dependent societies are well
adapted to their environments and quite efficient at using the forage they are able to access.
Survival of animals is as much a yardstick of
efficiency as production per animal, and tradi-

tional systems as well as ranching adopt forage
management and conservation systems that will
take animals through severe winters and dry
seasons. In the future, the environmental restrictions on these systems are likely to persist or
even worsen. Thornton and Gerber (2010) identify droughts, floods, temperature stress and
reduced water availability as serious problems
for grazing systems – events that are difficult to
predict and even more difficult to mitigate. The
following identifies areas that have possibilities
for improvement.
Pasture management. Pasture restoration or,
even better, good management that keeps pastures from being degraded in the first place and
avoids the waste and high cost of restoration,
offer the possibility of sequestering carbon and
mitigating greenhouse gas emissions (Thornton
and Herrero, 2010; Conant, 2010). Unfortunately, pasture degradation seems hard to prevent,
particularly in pastoralist areas where institutions for resource management are weak. In addition to well known problems associated with
loss of land to agriculture and decisions by herders to overstock, the impacts of climate change
are adding extra disruption.
Animal health. Disease is an enormous source
of inefficiency and waste. Diseases such as peste des petits ruminants, contagious bovine and
caprine pleuropneumonia, swine fevers and
some tick borne-diseases can kill animals that
have been reared for months or years before
they are fully productive, while internal parasites, tick damage, foot-and-mouth disease and
abortions caused by brucellosis can reduce their
ability to grow or produce milk. Zoonotic diseases which are passed from animals to people,
such as brucellosis and tuberculosis, reduce the
ability of people to benefit from their food.
Reaching livestock-dependent societies with
well organized vaccination campaigns and essential drugs is critical to prevent production waste.
This is logistically possible but institutionally
challenging with problems in both supply and
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veterinary services of various kinds have been
tried and have been partly successful, but will
need to be more sustainably supported in a variety of forms to have a long-term impact on reducing the waste caused by animal health problems.

demand. During the Pan African Rinderpest
Campaign, thousands of cattle were vaccinated
annually, even in the most remote areas. This
had a parallel benefit for sheep and goat owners
whose animals could be vaccinated against other
diseases at the same time but, when donor funds
were withdrawn, the service stopped. Even
when a supply chain for drugs and vaccines goes
to every small town, providing ready access
for livestock owners, many choose not to vaccinate their animals routinely, particularly the
small animals of lower value. There is also limited quality control over drugs and vaccines that
are sold in remote areas (Ngutua et al., undated;
Leyland and Akwabai, undated), and many local
sales merchants do not have suitable cold storage to keep the products in good condition.
Governments often perceive that the cost of
maintaining an animal health service in remote
areas is too high. Ranchers pay for private veterinary services but these services are often
completely absent for pastoralists. If global demand for livestock food outstripped supply and
the value of products coming from livestockdependent societies increased, there could be
a strong incentive to invest in animal health to
prevent waste. Alternatively, investment in costsharing systems, where farmers and the government each contribute, could prove viable in some
places (Mission East, 2010). Para-professional
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Transportation infrastructure. Losses occur
in marketing because of the long distances that
animals and products must be transported. Poor
roads and often the need to pass through conflict areas make it hard to provide reliable transportation. Animals travelling in poorly designed
lorries without adequate water lose weight, suffer dehydration and bruising, and may die. Milk
is in danger of spoilage unless local coolers and
refrigerated trucks are available. If prices are low
or transport unavailable, any excess milk that
cannot be consumed by calves or people will be
wasted. There are technical solutions to these
problems when a demand exists for the product.
Milk coolers and alternative forms of preservation such as lactoperoxidase have been provided
in remote places in Africa (FAO, 2005), rest
stops have been built where animals can be given
water, and lorries are available that improve animal welfare during transport. The challenge, as
always, is to find funds to invest in the necessary
infrastructure and technology.
Markets. From a food security perspective, an
emphasis on markets is critical for livestock-dependent societies. Ranchers and governments in
developed countries are very well aware of this.
In pastoralist systems, innovative approaches
to improving access to markets for live animals
and livestock products are essential and so are
programmes to pay for environmental services.
Together, these can be an incentive to reduce
production and transport losses, and provide
livestock-dependent communities with the
means to co-finance animal health, pasture management and better transport facilities.

Small-scale mixed farmers
Small-scale mixed farmers are efficient at using
and recycling natural resources. Their animals
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eat crop residues, kitchen scraps, snails and
insects. They grow forage at the edge of crop
fields or around houses, or cut and carry it from
communal grazing areas, forests or the side of
the road. Mixed farming is probably the most
environmentally benign agricultural production system and it has a great deal to contribute to minimizing waste, especially with all of
the opportunities it offers for nutrient recycling
(LEAD, undated). Given the number of smallscale mixed farms, if most of them increased
their efficiency by even a small amount, it would
be beneficial for the global food supply and food
security. However, there are currently three major sources of waste that need to be addressed.
Poor animal health. Animals on small-scale
mixed farms have a high prevalence of “production” diseases such as external and internal
parasites (Mukhebi, 1996; Over et al., 1992)
and mastitis (TECA, undated; Byarugaba et
al., 2008) that rarely cause death but always reduce performance (Tisdell et al., 1999), as well
as zoonotic diseases such as brucellosis and TB
that cause human illness and production losses.
These can generally be controlled if farmers invest in basic prevention measures. Understandably, they tend to do this more for higher value
animals such as dairy cows. Farmer cooperatives
have proved valuable for small-scale dairy farmers to obtain animal health inputs, as have projects that give or loan animals to these farmers
but require them to provide certain standards of
housing and care.
Poor feeding. Poor feeding is problematic
on its own, but even more so when combined
with animal health problems. When traditional
livestock breeds are reared in research stations,
fed a balanced diet and provided with health
care, they perform credibly compared to exotic
breeds (Mhlanga et al., 1999) and can out-perform those on mixed farms. Although a great
deal of research has been done over the years
on feeding animals in mixed farming systems,
and some crop-breeding programmes have im-

proved the quality of stover (stems), the problem of feed shortage still persists. Recent work
with small-scale dairy farmers in Ethiopia found
that they prioritized lack of feed over disease
problems (K. De Balogh, FAO, pers. comm.,
based on unpublished research). Since one of the
major constraints for intensification of smallscale livestock production is the lack of good
quality feed resources, it will be worth persisting with research into ways to improve use of
locally available feed resources, especially those
not competing with human food. There may
be long-term potential to breed for improved
ability to digest cellulose (National Research
Council, 2009). In Anand, India, through the efforts of the National Dairy Development Board
(NDDB), milk production has been increased
sustainably by feeding diets containing cereal
straws, roughages and oilseed cakes. In Africa,
427 million tonnes of cereal residues (based on
FAOSTAT grain data and average ratios of grain
to residues) and 9.2 million tonnes of oilseed
cake are available annually (FAOSTAT), but
there is a logistical challenge to making it accessible. Exports of oilseed cake can be a strong
competitor to domestic uses, but oilseed cake
is produced in plants processing the primary
products where it is not always easily accessible
to small-scale farmers.
Post-harvest losses. A third source of loss is
post-harvest spoilage of products. Stuart (2009)
suggests that more of the loss occurs at the retail
end of the chain in developed countries, while
in developing countries more is lost on-farm.
Spoilage on the farm is a particular concern for
dairy farmers, and a great deal of effort has gone
into finding small-scale technology for preserving milk (FAO, 2005). Meanwhile, Indian dairy
farmers in several states benefit from daily or
twice daily collection of their milk.
As previously discussed, marketing their
products is a common constraint for small-scale
mixed farmers. While for livestock-dependent
societies, the challenge is mainly one of distance
to markets, small-scale mixed farmers face prob85
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lems of barriers posed by food safety and quality demands and of a concentrated market chain
that makes it difficult for them to compete. The
importance of this in the context of waste is that
without a market outlet, farmers have little incentive to experiment with new technology that
will make them more efficient. Food quality and
safety regulations can contribute to minimizing
losses further along the chain, by reducing waste
at slaughterhouses and retail points. Supporting
small-scale mixed farmers in improving their
quality standards and biosecurity, while at the
same time continuing to recycle waste efficiently,
would be a very positive contribution to food security for the future. Not every small farmer will
be able to benefit but for some, traditional products certified as safe or from a valued production
system have the potential to command a higher
price and attract investment into marketing.

Feeding cities from large-scale
intensive production
Much of the future demand for livestock products, particularly for urban populations, will
have to be met by integrated value chains served
by intensive medium- and large-scale production
units with the potential to increase production
per animal, per unit of land and per unit of time.
These food systems are economically competitive
but can be highly wasteful of natural resources.
However, they do have the potential to improve.
A large part of the loss is at the retail end of
the value chain, to meet the demands placed on
supermarkets and fast-food retailers for quality
and freshness (Stuart, 2009). Feeding waste food
to animals is severely restricted in developed
countries because of concerns about the safety
and variable quality of the waste (Kawashima,
2002). While livestock source food is not safe
to feed to animals unless very thoroughly processed, because of the risk of disease spread,
there are other examples of animals being used
to recycle other kinds of organic waste. One
scheme recycled 30 000 tonnes of waste a year
from the USA city of Philadelphia through pigs
owned by a cooperative in New Jersey. This was
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an estimated 8 to 10 percent of Philadelphia’s
municipal waste (Maykuth, 1998).
Food safety crises are frequent causes of waste
in developed country food chains, examples being the 2009 withdrawal of ground beef from
California markets because of e-coli contamination, the 2010 contamination of milk products
by melamine in China and the 2011 contamination of eggs by dioxin in eggs in Germany. There
is constant upgrading of safety management
throughout food chains but since consumers
and retailers pursue a near-zero risk policy, this
kind of waste will always exist to some extent.
Moving further down the chain, there is waste
during slaughter and processing. Some of this is
due to parts of the animal or whole carcases being condemned or downgraded for health reasons or bruising (Martinez et al., 2007; Tiong
and Bing, 1989). Investment in animal health
and welfare can prevent some of these losses.
At the farm, greater use of the agro-industrial by-products that make up part of animal
feed could reduce the amount of human-edible
food fed to livestock. Intensive livestock in the
emerging economies make quite effective use
of agro-industrial by-products. For example,
in India’s poultry industry, feed manufacturers
include waste from the food industry, the gum
and starch industry, fruit and vegetable processing and the alcohol industry in poultry feed
(Balakrishnan, 2002). This forms quite a large
proportion of India’s feed input (H. Steinfeld,
pers. comm. based on recent unpublished analysis), while the Malaysian ruminant industry uses
crop residues and food industry by-products in
ruminant feeds. However, there are very strict
restrictions on the use of the livestock industry’s
own by-products. For example, meat and bone
meal is forbidden to be used in animal feed because of its potential to spread BSE. In the UK,
approximately 60 000 tonnes annually of ash
from incineration of meat and bone meal is sent
to landfill (Environment Agency, UK, undated).
Feeding and health systems are also important
to exploit the genetic potential for feed conversion. Therefore another way to limit waste is to

ensure that all farmers move closer to the standards set by the most productive. Ruminant
systems still have some potential to increase
their productivity through breeding (Thornton, 2010), particularly if the balance of grain
to roughage can be reduced. Some would argue
that feedlot cattle are fed too much grain for
their own health or for optimum productivity.
Animal welfare standards, which are becoming
more demanding in developed countries, may
increasingly influence the limits on feed conversion and other productivity improvements. For
example, there will be no battery production of
eggs in the EU after 2015, and the use of bovine
somatotrophin has been banned there for several years.
It is possible to recycle livestock waste
through large-scale anaerobic digesters that turn
solid food waste into biogas, or large-scale composters to turn food waste into compost that can
then be used as farm fertilizer (Harvey, 2010).
China has emphasized biogas production and
some European countries are placing emphasis
on using biogas technology (Kaiser, undated).
In addition to feed conversion, indicators
that measure the environmental impact of production are also important, because this affects
the quality of natural resources on which production depends. Manure from pig and dairy
enterprises contributes to greenhouse gas emissions through the handling and storage of slurry (Henderson et al., in press), but this can be
processed through biogas units. Manure from
grazing livestock creates N2O emissions when
it is broken down by microbes (Steinfeld et al.,
2006). Beef is the most emission-intensive meat
while chicken is the least (Fiala, 2008). Improved
productivity, on the whole, reduces emissions
per unit of meat produced.
There is quite a strong potential to reduce
waste throughout the food systems that supply
livestock source food to cities. At each point on
the chain, technology is either available or being
investigated that could be helpful in this regard.
In both developed and emerging economies,
the private sector is making quite substantial
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investments in technology that reduces waste
and saves costs. The role of the public sector
is to provide an environment in which there is
an incentive to minimize waste throughout the
market.
However, this does require a balancing act
among welfare (which may indicate less intensive farming), productivity (more intensive
farming), emission reduction (less beef) and
safety (certified biosecure farming and no recycling of animal products through livestock).
Middle class consumers have not yet begun to
take an interest in waste from livestock systems.
Once they do, it may lead to a small overall reduction in the demand for animal products, and
a small shift in demand towards food products
with waste-saving credentials.
This chapter has thrown up several challenges
for the livestock sector, and some possible directions, such as efforts to minimize waste and increase efficiency, that will contribute to assuring
livestock’s role in food security for the future.
The next chapter looks at possible directions for
building resilience into a sector that is experiencing the growing pains of increased demand in a
globalizing world that brings with it new threats
of disease and external economic shocks as well
as those caused by more extreme weather events
linked to climate change.
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Building
resilience
The livestock revolution was characterized by
rapid increases in production, driven by rising
livestock populations and income on the demand side and cheap feed and fuel on the supply side. Today, demand continues to grow in
spite of economic shocks, but supply conditions
have changed – a scenario that has profound implications for the way the livestock sector will
develop and the role it will play in food security
in the future. As the previous chapter discussed,
the pressures on natural resources may force the
price of livestock source foods to rise, making
them less accessible to the poor, but it also proposed that improving efficiency and reducing
waste in livestock production will make important contributions to ensuring the supply and
accessibility of livestock source food.
Today’s livestock sector must be prepared to
respond with a shift in focus and investment
towards building greater resilience into food
systems, meaning an increased ability to deal
with change and recover from shocks. There is
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increasing concern about the instability of food
supply and access in what are termed “protracted crises” (FAO, 2010a). This chapter therefore
reviews some of the factors that may create vulnerability in livestock food systems and looks at
ways in which they can be mitigated.
Livestock have a certain inherent resilience as
ruminants and camelids can withstand a wide
range of temperature and moisture conditions
while poultry and pigs are less adaptable to heat
and cold but can easily be housed. Notwithstanding the adaptability of animals, however, livestock
food systems face hazards from several sources.
Climate change is creating new shocks and trends;
boths are certain but hard to predict and have potential to make the production environment uncertain in ways similar to El Niño events. It also
will probably create future hotspots, with higher
temperatures and lower rainfall which will affect
water availability and average temperatures, both
critical to crop production.
The following section looks at three potential
hazards the livestock sector faces: water shortages, spread of persistent or emergence of new
diseases including those transmissible to humans, and market volatility, particularly for pro-
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ducers trying to import feed or export food, and
for food-importing countries and cities.

Water shortage
With an increasingly large population living under conditions of water stress (Rosegrant et al.,
2002), agricultural systems will need to develop
more built-in resilience particularly related to
water use, and some crops may need to be relocated or different ones grown. Irrigated crops
occupied around 20 percent of the arable area in
2002, an increase from 16 percent in 1980, but
there were large regional differences.
In sub-Saharan Africa, only 4 percent of arable land was irrigated in 2002 compared with
42 percent in South Asia (FAO, 2008b). In the
future, irrigated cropland may need to expand if
larger areas become water stressed, but this irrigated agriculture will only be viable if it is highly
efficient and more proficient at using water and
preventing pollution from runoff than much of
today’s production. Steinfeld et al. (2010) identified a number of policy instruments which
reflect scarcity, such as water pricing, pollution taxes and state recovery of the maintenance
costs of irrigation systems. The success of some
water-scarce places, such as Israel, shows how
much can be done by careful use of water and
recycling water resources.
Livestock systems are affected by water and
temperature ranges but, in addition to direct
changes in response to climate change, they can
be expected to undergo second order changes
that follow the shifts in agriculture.
• Grazing systems. The location of grazing
and browsing livestock has always been determined in relation to crops, with livestock
taking the land that is too wet, dry, mountainous, distant or stony for cultivation.
• Intensive systems. Animals on feedlots tend
to be located near the source of crops or
agro-industrial by-products. Intensive pigs
and poultry have more flexibility and, since
their feed is brought to them, they provide
high returns on each unit of land and can
be located quite close to urban areas. They

also have the potential to relocate to areas that are marginal for crops, perhaps to
the fringes of deserts where solar powered
air-conditioning and pumps for waste may
provide a solution to rising energy costs.
However “landless” livestock (those that
are housed and take up little physical space)
are major users of water through their feed,
which means the efficiencies in crop water
use will factor into livestock systems.
Although the livestock sector is in some sense
a secondary responder to water shortage problems – due to its responding to changes in cropping systems – it can also take positive actions to
deal with pressures on water stress. In livestockdependent societies, pasture improvement can
help livestock keepers adapt to climate change,
and changes in land tenure may also be necessary to provide pastoralists the incentive to make
necessary investments (Steinfeld et al., 2010).
Cropland for food crops is already becoming
squeezed by growing civil and industrial infrastructure, biofuel needs and nature conservation.
If it must also be farmed differently to conserve
water, there may be even less left for livestock.
More than ever, animals will need to fit into the
gaps left by cropping, using residues and roughage, wasting as little as possible of scarce inputs
and having the flexibility to cope with fluctuations in crop yields. It may be necessary to rediscover crops suitable for small-scale mixed farming systems so that more of their by-products
are available for livestock. Interactions between
livestock and crops, lost when systems scaled
up and intensified, may need to be revisited, not
simply by returning to the past but by thinking
innovatively about what is possible with the systems of the future. All of this is a far cry from the
early days of the livestock revolution when feed
appeared to be in limitless supply.

Human and animal health
threats
Sudden disease shocks are problematic for food
supplies. Persistent diseases such as internal and
external parasites or mastitis create vulnerabil89
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ity by eroding the production and income base
of livestock keepers. Certain animal and human
diseases are likely to expand their range as a result of climate change, especially when they or
their vectors (insects, mites and ticks) depend
on warm annual temperatures and humidity.
In new ecological niches, they will undoubtedly find new hosts to infect. Concern for new
threats to human health is setting the direction
for the major animal and public health initiatives
of the international community, translating into
various efforts in support of “One Health” and
related initiatives (FAO/OIE/WHO/UNSIC/
UNICEF/World Bank, 2008; Public Health of
Canada, 2009; CDC, 2010).
To mitigate the risk of diseases, the focus of the
animal health system will need to change. Currently, the attention of animal health professionals and finance systems is focussed on preventing the transmission of diseases when outbreaks
occur, and the prevention of disease through import restrictions, quarantine and screening, biosecurity measures, and damping down the impact
and spread of diseases using vaccination when
it is available. Intervention measures to break
transmission and prevention are important, but
for the food systems of the future it will not be
enough to focus only on them. Neither confronts the root causes of disease emergence and,
as a result, veterinary and public health systems
are constantly running to catch up with diseases
that represent a threat to the stability of food
supplies and to human health.
To build sustainability and resilience, more
attention is needed to the drivers of disease.
These fall into three areas, described in Box 9,
each of which relates to a different kind of disease threat, creates a different kind of impact and
therefore requires a different kind of response.
Building animal health and veterinary public
health systems from knowledge of the drivers
will make it possible for them to be more proactive in supporting food production. Food security is an important concern to the international
animal health community but arguably a secondary one to the concern of dealing with dis90

ease. However, well managed disease control initiatives can minimize the market shocks caused
by livestock diseases or their control. This is
translating into research on drivers of disease,
with more detailed contingency planning and
business response planning in developed countries, and increased investment in response capacity and biosecurity in developing countries.
If successful these various initiatives would improve the stability of food supplies, but there are
still major institutional and investment gaps to
be filled (Perry and Sones, 2008; McLeod and
Honhold, 2010).

Volatile markets for feed and
livestock products
Farmers no longer can rely on cheap feed. Prices have risen since the height of the livestock
revolution and, equally important, they are
unpredictable (Von Braun, 2008; Walker, 2010;
BFREPA, 2010; Beef Magazine, 2008). The cost
of fuel, competition from human food, biofuel
and aquaculture, and climate shocks all contribute to these effects.
Market volatility for livestock products can
occur because of disease shocks, other natural disasters, natural price cycles and economic
shocks that reduce consumption. Longer term
market changes occur when changes are made
to production systems to improve biosecurity,
which often result in smallholders being excluded. As discussed in earlier chapters, small-scale
producers and pastoralists at the end of long
market chains are particularly vulnerable as they
have very little control over the market. Some
efforts can be made to connect them to more lucrative markets (e.g. contract farming, cooperative action, niche markets) and to exclude them
from some of the shock effects (e.g. commodity
trading rather than disease free zones), but they
remain vulnerable to competition from larger
players. Large producers and companies are
also vulnerable because of the size of the asset
invested but big companies have some potential
to diversify into feed, drugs, more than one species of livestock, or processed as well as fresh
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Box 9
Drivers of disease and possible responses
Land use. Big changes in the patterns of land use

the driver of disease is the production and mar-

have been driven by climate change, urbanization

keting system rather than the natural environment

and global movements of people in response to

or climate change, prevention requires proactive

opportunities or crises. This allows disease agents

changes to livestock systems.

to move to new geographic areas with similar ecosystems, adapt and survive. Disease agents on the

Habitat change. The interface between wildlife,

move cause food instability when they initially

humans and livestock is changing, as humans

infect naive animal populations. When a disease

encroach on wildlife habitat, or habitat becomes

problem is caused by land-use changes and hu-

degraded forcing wild animals to range further in

man demographic factors, it may not be possible

search of food and water, or wildlife are used as

to prevent its moving into a new environment, but

food. As the contact between humans and wildlife

early knowledge of a new problem makes it pos-

becomes closer, it provides the opportunity for

sible to take steps to protect animals by promoting

viruses such as SARS and avian influenza or influ-

vaccination or biosecurity measures.

enza to jump species and, in some cases, become
a new strain, gaining or decreasing in virulence as

Scaling up and intensification. Growing demand

they spread within the new host niche. Direct im-

for livestock products has meant scaling up and in-

pacts manifest as human sickness and death, but

tensification of livestock production and market-

there also can be enormous indirect effects from

ing systems. Intensive livestock farms and tradi-

efforts taken to contain the diseases. For example,

tional, extensive holdings in proximity pose risks

measures that prevent the movement of animals,

to each other since diseases emerge, spread and are

people or goods are hugely disruptive to global

controlled differently in each type of system. A

food chains and, in extreme cases, can have a short

disease agent may move from a dispersed popula-

but significant impact on business, incomes and

tion of wild animals or extensively kept livestock,

GDP. Health threats of this kind require excel-

into an intensive system, where the possibilities

lent disease intelligence, timely reporting and the

of spread are many times greater. In addition, if

ability to mount a very rapid response should an

the newly susceptible animals are from a single

outbreak begin.

genotype, the invading agent can move through
the population quickly. It finds opportunities to
transmit in order to promote its own survival, and
continues to adapt in response to ineffective control strategies imposed by humans such as misuse
of antibiotics.
A large intensive unit infected with a disease
agent has the potential, if the disease escapes, to
infect many other farms as disease is transmitted through the air, on vehicles and clothes and
through market chains. Occasionally, a change
to an existing intensively managed system creates
the conditions for a disease agent to become more
widespread in animals and pass to humans. When
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products. Good business strategy is the key to
survival. Urban populations are very vulnerable
to instability in market chains.
The approach that China has taken to making
its mega-cities reasonably food self-sufficient
through zoning and subsidies may be one way
to reduce vulnerability. Another is to limit monopolies and reliance on a few concentrated supply chains and, instead, to spread the sources of
food so that many nations and regions supply
many others.
Increased ethical concerns such as mitigating environmental damage and animal welfare
requirements are beginning to affect livestock
food supply. Currently the greatest effort in
both of these areas is being undertaken in developed countries, particularly the EU (EUROPA,
undated).
On the environment side, Brazil has invested
in poultry production units with neutral impact
on carbon emissions. It also recently moved to
ban production of sugarcane in the Amazon area
(BBC, 2009) and large supermarket chains and
cattle companies have agreed to stop sourcing
cattle from illegally cleared land (Meat Trade,
2009). China and some European countries have
invested in biogas plants, as discussed earlier.
On the welfare side, the World Organisation
for Animal Health (OIE) has introduced seven
animal welfare standards for terrestrial animals
covering transport, slaughter and culling (OIE,
undated) and has a working group on animal
welfare. Developing country governments have
made limited investment in animal welfare initiatives, but there have been a number of special
interest group initiatives.
If “green” initiatives gain wider traction, they
will introduce new requirements into intensive
production that may make it more expensive in
the short term but should improve long-term
sustainability.

Building sustainable systems
If the changes outlined above were unidirectional and reasonably predictable, then it would
be possible to adjust through changes in tech92

nology and management systems. But this is unlikely. We can expect climate events to become
more frequent and more severe, with all of the
related effects on health and markets. This variability hits smallholders and livestock dependent communities worse than intensive producers because their resources are already stretched,
which limits their potential to withstand prolonged crises or adapt to new situations. Shoring
up fragile societies indefinitely with emergency
aid is not an option nor is leaving them to starve.
Those who continue to live in marginal areas
will need support in planning for their own future livestock production and sustaining their
families and local communities. For growing urban populations, larger and more intensive systems better adapted to shocks are likely to be the
main source of livestock protein for the future.
Animal health strategies carry useful lessons
for food security. They do not assume that it is
possible to predict and prepare for every change
in conditions. However, well organized animal
health systems have plans and resources in place
to respond to surprises. An important consideration for food security is building in a sufficient margin for error. If a system is set up to
use 100 percent of the available resources and
produce at a high level in a “normal” year when
things go well, then in a shock year, it will be
badly hit and there will be a big drop in production. If this happens only once, the system will
adjust, but if shocks happen often, there will be
no reserve to draw on and eventually the system
will be unable to recover. We can see this, for
example, if rangelands are too heavily stocked
to accommodate droughts and snowstorms and,
at the same time, there is no built-in destocking
process to allow the pasture to recover. The same
is true for smallholder systems where the loss of
crops or animals over several seasons leaves families with no safety net on which to draw.
Building preparedness into food systems requires changing the approach to risk analysis.
This means planning production with wider margins of error and greater attention to what might
happen if things fail, or emphasizing sustainable
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rather than short-term productivity to accommodate the possibility of failures or reduced levels of production over more than one production
cycle. Rather than attempting to bring all to the
highest level of productivity, a sustainable goal
for mixed farming in particular might call for
bringing lower performers up towards the middle. Some “slack” is needed in food systems to

maintain stable food supplies in spite of extreme
weather events and other supply disruptions.
There may be benefits from intensification with
limited concentration of production units, in order to reduce disease risk and environmental pollution, although this may be unpopular because
of the infrastructure costs involved.
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Conclusions
Livestock are important to the food security of
millions of people today and, as shown in this
review, will be important to the food security
of millions more in the coming decades. Livestock source food is not essential to human nutrition but it is highly beneficial. In livestock
systems that primarily consume roughage and
agro-industrial waste products, livestock add to
the food supply beyond what can be provided
by crops. Moreover, they make a very important contribution to food access and stability
through the income and products they provide
to small-scale mixed farmers and pastoralists,
the asset value of animals and their flexibility of
use. The role that livestock play in feeding the
future will be shaped by three distinct human
populations, each with its own particular needs,
namely: urban dwellers, small-scale mixed farmers and livestock-dependent populations.

Urban consumers
The largest and fastest growing population lives
in towns and cities, and its demand for reasonably priced meat, milk and eggs has been a strong
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inducement to intensify livestock food systems
so that economies of scale can be realized and
market chains managed efficiently. If current
projections prove accurate, the largest growth
in human population will remain in large urban
centres, and the city populations will have even
greater influence on the nature of demand for
livestock products – the amount and type of
livestock source food that is consumed, the way
that farms and rangelands are managed, the distance products travel and the prices that farmers
are paid.
Through its purchasing habits, this population
has steadfastly supported global value chains for
livestock and livestock products and, in turn,
has benefited from intensive livestock production systems. Yet these are the same systems that
currently cause great concern because of their
emissions of greenhouse gases, pollution of water systems and competition for cereals. At the
same time, small pockets of the urban population have driven “green” consumerism for livestock products through strongly voiced animal
welfare and environmental concerns. Yet, as it
stands, there are no technically or economically
viable alternatives to intensive production for
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providing the bulk of the livestock food supply
for growing cities. The future challenge is to factor environmental protection and system resilience into intensive livestock production.
Environmental challenge. An urgent challenge
is to make intensive production more environmentally benign. Based on existing knowledge
and technology, there are three ways to do this:
reduce the level of pollution generated from
greenhouse gases and manure; reduce the input of water and grain needed for each output
of livestock protein; and recycle agro-industrial
waste through livestock populations. All of
these require capital investment and a supporting policy and regulatory environment.
Resilience challenge. Meeting the challenge of
planning for food system resilience in a population that cannot feed itself requires a solid and
stable production base for livestock source food.
Higher food prices have encouraged investment
in food production. This is potentially beneficial for urban food supply since it provides
some scope to adapt and change, one of the
conditions for resilience. Livestock diseases also
must be dealt with, since intensive systems, and
those that encroach upon forest environments
or peri-urban areas without proper hygiene, are
a fertile ground for new diseases, and many of
them are managed in ways that are detrimental
to animal health and welfare. It is not enough to
pour funding into coping with the urgent disease threats of today – disease intelligence and
epidemiological research must be financed to
anticipate future diseases in the countries that
produce the bulk of livestock source food.
Robust international trade systems also are
essential to the resilience of food systems. City
populations depend on trade for their food supply, and the production base can be hundreds of
miles away. Governments have a vital role in securing and stabilizing trade agreements and promoting a sufficiently wide network of sources
to act as a buffer against natural disasters and
other shocks. Even where the foodshed for live-

stock products is wrapped closely around the
urban population, as with Chinese megacities,
the feed supplying the animal may be imported.
There has been discussion recently (Von Braun
and Torero, 2009) about the advisability of replenishing or re-establishing buffer stocks for
food staples. Given the periodic instabilities in
world supplies, this may be helpful. However,
it is equally important for governments to look
beyond their immediate national food self-sufficiency needs to the stability of the world supply.

Producer–Consumers
Mixed farmers and livestock-dependent populations, as producer-consumers, have different
concerns from city populations. As suppliers of
food to their own communities and contributors to the world food supply, they should benefit from investment in food systems and elevated
prices. As excellent users of roughage and recyclers of waste, they make an important contribution to the food supply. However, they have a
very limited ability to compete with large-scale
intensive production.
Within small-scale and extensive systems,
livestock make an important contribution to
preserving food security, but people depending
on these systems have very limited prospects
to increase their income or expand their assets.
This is evident from a rich-poor division that
can be seen, for example, in the Horn of Africa,
where some pastoralists have been forced to
become contract herders because of economic
circumstances (Aklilu and Catley, 2009) and in
Mongolia where some herders with non-viable
herd sizes have moved into cities.
Once this gap forms, it is extremely difficult
to bridge. It is also evident from the numbers
of small-scale producers who leave livestock
production when competition pushes them out
or when more secure off-farm opportunities
beckon.
From a food security perspective, much of
what can be said is already well known. Perhaps
the most important argument to be made here is
to stress the importance of rigorously applying
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a twin-track approach – dealing with short-term
and long-term food insecurity issues in parallel.
Short-term response. The guiding principle for
dealing with short-term shocks is to focus on
protection of livestock assets. Households and
communities able to maintain their assets during
a crisis will be able to rebuild more easily when
the shock is over. This might involve providing
feed as well as food aid during a natural disaster,
having a food security contingency plan as well
as a disease-control contingency plan for dealing
with major disease outbreaks, or using targeted
culling during a disease outbreak to minimize
asset destruction and the erosion of stocks of
indigenous animals.
Long-term resilience. Dealing with long-term
resilience for livestock-dependent populations
and mixed farmers is a more difficult prospect
than dealing with short-term shocks. These
people undoubtedly benefit from the capital
provided by their livestock. To grow economically, however, they need an institutional, policy
and research environment that proactively supports them – as demonstrated by comparing the
growth of cooperatives of small-scale producers
in the Indian dairy subsector with the scalingup of dairying in Brazil. Support in establishing
access to the markets that offer longer term viability for smallholders, developing technology focussed on efficient use of roughage and
by-products, and supporting land tenure and
credit, particularly for women, can all help increase production from these systems and, thus,
food access for those involved. Policies to promote the use of livestock for other economically
valuable tasks, such as environmental services,
also can improve the food security of their owners. However, in the end, there are no “magic
bullets”, and people may benefit most when
livestock production is supported with parallel
support in developing other livelihoods opportunities.
There are, therefore, two challenges with respect to livestock-dependent and small-scale
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mixed farmers. One is to make objective assessments of their contributions, based on social,
economic and environmental factors, and to offer proactive support in activities, locations and
economies where their contribution is greatest. There are examples of good practice from
the field on which to build, although many of
them are on a small scale. The other challenge
is to manage the transition of those for whom
livestock production is not a viable long-term
prospect, by offering support and training to
move into other livelihoods with more growth
potential. However, this is a complex task, accompanied by considerable danger that the most
vulnerable people will fall through the cracks,
especially given the division of labour in most
governments, research organizations and the international community.

A regional perspective
In all of the above, emerging economies will
continue to play an important part as they have
increasingly done for the past 40 years. Fan and
Brzeska (2010) highlight the important role of
emerging economies in global food security,
which will depend not only on their capacity
to produce but also their ability to invest wisely
in their own rural societies, in agricultural research, rural infrastructure, markets and safety
nets. The more advanced Latin American economies together with China, India and Russia
have the potential to contribute a large percentage to both demand growth and future supply.
These countries have all of the major production
systems operational within their borders and are
experiencing all of the food security challenges
described in this report. They have a considerable capacity to produce food and potentially to
stabilize supply, and a great deal of experience
on which to draw in improving food access.
All of these countries are connected to global
trade to varying degrees. They also are all urbanizing rapidly and will need to deal with an
increasing challenge of feeding cities, which they
currently handle in very different ways. All except India have some land into which to expand,
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although they also are looking for investment
opportunities in other countries. All have the
potential to make renewable energy from solar
power or biofuels. All have growing economies
that can provide public and private investment
capital.
Latin America and China are moving in the
direction of upscaling and intensification, meaning that the problems with intensive systems
that have been described in this report will have
to be solved in these countries. Russia is investing in intensive production and, as a relatively
new investor, it has the opportunity to do this
sustainably. India, with its high demand for
dairy products and excellent local distribution
networks, may be the place where innovation in
small-scale mixed systems is taken furthest.
Africa barely participated in the livestock
revolution yet now, in spite of widespread poverty and hunger, it is experiencing rapid demand
growth for livestock source food, much of
which has to be imported. A split is also developing in its livestock sector between the traditional production base which consists mainly of
rangelands and small-scale farming, and a growing intensive poultry subsector near the cities.
A number of constraints limit production levels
and competitiveness of the livestock sector, including variable quality of feed supplies, water
scarcity, food safety and inefficient trade within
the continent that hampers its ability to pursue comparative advantage on a regional scale.
However, with sufficient political will and some
investment, there may be potential for African
livestock production to make a larger contribution to food security in the continent than in the
past.

Who does what?
Looking toward the future, it is obvious involvement in assuring the contribution of livestock to food security should come from across
the board. The private and public sectors, food
producers and consumers, research and technology development will all need to play a part.

Finance. Much of the growth in supply of livestock source foods will come from large-scale
intensive systems in which the private sector is
the main driver. The costs of changes to management to reduce environmental impact, improve
efficiency and meet welfare standards are likely
to be borne by the private sector for the most
part, with some costs passed on to consumers in
the price of food. Public sector finance is needed
for basic infrastructure, and for research that
takes a long-term view or that benefits the poor.
It also can support animal health services in remote areas by contracting private providers to
carry out government programmes. Public sector finance, both national and international, is
also necessary to provide a temporary buffer to
short, severe shocks during food crises.
Private sector foundations and NGOs that
use both public and private finance can invest in
initiatives that underpin the access of livestock
dependent societies and small-scale mixed farmers to essential services. As systems change and
some livestock keepers diversify or leave the sector altogether when they are unable to provide
the quantity or quality demanded by the market, a combination of private and public finance
will be needed to support them in developing
specialized livestock enterprises, applying more
efficient water management, carrying out pilot
activities in environmental services or establishing new livelihoods outside of farming.
Policy, regulations and standards. Public regulation can enable the private sector to bring its
efficiency and innovation into finding ways to
improve the efficiency of livestock systems and
their roles in recycling waste. We now are well
aware, thanks to public sector overviews, that
livestock are polluters. But we also have seen
that the innovative private systems with the
potential to feed the cities are capable of rising
to the challenge of controlling pollution within
intensive systems. In providing the policy to
support the private sector and intensification, it
is also critical to make sure the smallholder and
extensive producers are not pushed aside. Policy
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also underpins the land-use patterns that influence the choices livestock keepers can make in
rangeland management.
Public regulation and standards for animal
health are strongly guided by the international
animal health systems and embedded in international trade regulation through the sanitary and
phytosanitary agreement of the World Trade
Organization. In the same context, Codex Alimentarius, an international commission created
by FAO and WHO defines global standards for
food safety. However, in other aspects of livestock development important to the sustainability of food systems, such as environmental regulation, public regulation and standards are less
well defined. In addition, they do not form part
of international trade agreements, making their
implementation more a matter for individual
countries or companies and, in the future, for
negotiation between public and private sectors.
Policies guiding or supporting use of marginal
lands and recycling the waste of other systems
into on-the-hoof protein will also require negotiation between governments, private sector,
civil society and local communities.
Research and technology. Some of the proposals and opportunities mentioned in this report
will need research into technologies and institutions to increase understanding and generate
knowledge that can guide the sector as well as
national policy development. For example, improving the efficiency of livestock production
may require developing breeds better adapted
to particular production niches, while dealing
with climate change and water stress will require
finding ways to manage water more efficiently.
Reducing environmental damage, developing
innovative animal health systems and recycling
waste all need new knowledge as well as ways of
better applying existing knowledge.
Consumer choice and communication. Consumer choice will influence directions for livestock systems in terms of the products chosen
and the way that animals are managed. Con98

sumers themselves are influenced by many forces, most of all their immediate social and peer
groups. This means that public sector influence
on good nutrition choices is limited, whether
this means providing a balanced diet for children
or not over-consuming livestock products. Governments can influence choices to some extent,
through regulating what is provided in school
meals and how foods are advertised, or through
providing nutrition education. However, the
rise in obesity over the past two decades would
suggest that this has not been sufficiently effective. A more innovative and diverse approach to
communicating about nutrition is obviously required, based on sound knowledge and relayed
by respected individuals, peer groups and media.
Livestock’s role in food security will not be
driven by any one part of the livestock sector. It
will depend on finding a way to create a coalition of all parties who in reality have very different backgrounds, responsibilities and goals but
understand the big picture of what livestock has
to offer to the world’s food security and also of
what it has to lose if they do not act together to
ensure the sector has the tools it needs to sustain production at levels which meet the world’s
constantly increasing and changing demand.
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Although much has been said about livestock’s role in achieving food security,
in reality, the subject has been only partially addressed and no current document
fully covers the topic. Recognizing that food security is central to
international development – and to the mandate of FAO - this report tells
the story of livestock and food security from three perspectives.
It begins by presenting a global overview, examining the role that livestock play in
human nutrition, the world food supply and access to food particularly for
poor families. Next it moves from the global level to a human perspective,
examining the way in which livestock contributes to the food security of
three different human populations –livestock-dependent societies,
small-scale mixed farmers and urban dwellers.
The final part of the report looks to the future. It discusses the expected demand
for livestock source food and the way that increased demand can be met with ever
more limited resources. It reviews the drivers that led to the livestock revolution,
how these have changed and what the implications will be for livestock
contributing to resilient food systems of the future.

