
The role of livestock in food and nutrition security
By Jimmy Smith

University of Florida Global Nutrition Symposium

‘Nurturing development:
Improving human nutrition with animal-source foods’

29–30 March 2017



Overview 

Livestock and global
food security

Issues of food security and 
nutrition

Multiple roles of livestock

Complexities and
trade-offs for the future



Livestock and 
global food security



Animal-source foods are valuable:  5 of 6 highest value 
global commodities (total value of these 5=US Int $715 

billion)   

FAOSTAT 2015
(values for 2013)
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FAO yearbook fishery and aquaculture 2012: http://www.fao.org/3/a-i3740t.pdfFarmed food fish total value in 2012: $137 billion FAOSTAT accessed 20 October 2015 http://faostat3.fao.org/browse/rankings/commodities_by_regions/E Values in 2013:Cow milk: $198 billion (international $)Rice: $190 billionIndigenous pig meat: $172 billionIndigenous cattle meat: $171 billionIndigenous chicken meat: $137 billion



Demand for animal-source foods
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Graph prepared by Tim Robinson and Catherine Pfeiffer using data from FAOSTAT



BMGF, FAO, ILRI

Smallholders still dominate
livestock production in many countries

Region
(definition of 
‘smallholder’)

% production by smallholder livestock farms

Beef Chicken
meat

Sheep/goat 
meat

Milk Pork Eggs

East Africa
(≤ 6 milking 
animals)

60-90

Bangladesh
(< 3ha land)

65 77 78 65 77

India
(< 2ha land)

75 92 92 69 71

Vietnam 
(small scale)

80

Philippines
(backyard)

50 35

Presenter
Presentation Notes
VietnamSmall Scale Farming with Low Biosecurity                              1-2 sows, <20 pigsSmall Scale Farming with Minimum Biosecurity                   50-20 sow, <100 pigs PhilippinesBackyard  - any farm or household raising at least one head of animal and does not qualify as a commercial farm.Commercial - if it satisfies at least one of the following conditions:a) at least 21 heads of adults and zero young b) at least 41 heads of young animalsc) at least 10 heads of adults and 22 heads of young.



Livestock: 40% of agricultural GDP and growing

Herrero et al. 2014

Presenter
Presentation Notes
Business and livelihoods in African livestock.  Investments to overcome information gaps.  2014.  An output of the Livestock data innovation in Africa Project.  Sponsored by the Bill and Melinda Gates Foundation and jointly implemented by the World Bank, the Food and Agriculture Organization of the United Nations, the International Livestock Research Institute and the African Union Interafrican Bureau for Animal Resources.  World Bank Report no. 86093-AFR.



Total ODA disbursements to developing countries, 
USD million
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Note that the data is for disbursements to developing countries extracted from http://stats.oecd.org/ [under ‘Development’ the ‘Flows based on individual projects’ and ‘Creditor reporting system (CRS) [The objective of the CRS Aid Activity database is to provide a set of readily available basic data that enables analysis on where aid goes, what purposes it serves and what policies it aims to implement, on a comparable basis for all DAC members. Data are collected on individual projects and programmes. Focus is on financial data but some descriptive information is also made available.].  



Percentage of ODA disbursements
for agriculture and livestock
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Issues of food and 
nutrition security



Nutritional divides among 7 billion people today

Hungry people

stunted children

insufficient
nutrients
overweight/obese

balanced diets
Healthcare for 

obesity economic 
cost: $2 trillion

11% of GNP lost 
annually  in Africa 

and Asia from 
poor nutrition

Less than one 
third well fed and 

nourished

Presenter
Presentation Notes
HEALTHY FOOD FOR  A HEALTHY WORLD: LEVERAGING AGRICULTURE AND FOOD TO IMPROVE GLOBAL NUTRITIONA Report Issued by an Independent Advisory Group Douglas Bereuter and Dan Glickman, cochairs. April 2015.  Sponsored by the Chicago Council on Global Affairs.Animal-source foods are a big part of meeting global nutritional as well as food needs and demands.Of the world’s 7 billion people, only a small percentage are fed and nourished.Robert F. Townsend, Steven Jaffee, Yurie Tanimichi Hoberg, and Aira Htenas, with inputs from Meera Shekar, Zia Hyder,Madhur Gautam, Holger Kray, Loraine Ronchi, Sarwat Hussain, Leslie Elder, and Gene Moses. Overall guidance wasprovided by Juergen Voegele and Ethel Sennhauser (2106) Future of Food: Shaping the Global Food System to Deliver Improved Nutrition and Health. The World Bank Group, USA. 



Diverse nutritional status
demands diverse solutions

0
5

10
15
20
25
30
35
40

Hungry Stunted children Obese
0
5

10
15
20
25
30
35
40

Hungry Stunted children Obese

0
5

10
15
20
25
30
35
40

Hungry Stunted children Obese

Low income countries Middle income countries

High income countries

% population

Reduce energy 
deficiency

Reduce 
micro-nutrient 

deficiency

Reduce excessive 
net energy and 
unhealthy diets

Presenter
Presentation Notes
Data extracted from: Robert F. Townsend, Steven Jaffee, Yurie Tanimichi Hoberg, and Aira Htenas, with inputs from Meera Shekar, Zia Hyder,Madhur Gautam, Holger Kray, Loraine Ronchi, Sarwat Hussain, Leslie Elder, and Gene Moses. Overall guidance wasprovided by Juergen Voegele and Ethel Sennhauser (2106) Future of Food: Shaping the Global Food System to Deliver Improved Nutrition and Health. The World Bank Group, USA. 



Food and nutrition security

‘…..all people at all times have 
physical, social and economic 
access to safe and nutritious 
food that meets their dietary 

needs for an active and 
healthy life…..'

Availability
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Stability
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Definition from the UN committee on World Food Security



Multiple roles
of  livestock



Food and nutrition security: Animal-source 
foods contribute to global food and nutrition

Enough food 

Balanced 
nutrients

Diet diversity



Animal products provide 40% of global
daily protein supply (18% of total kcal)
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Source: FAOSTAT food balance sheet, data for 1961 and 2013; accessed 2017.



Balanced nutrition: The critical
and unique role of animal-source foods

Animal-source foods
• High density of macro- and micro-nutrients per 100 g 
• Contain essential nutrients difficult or impossible

(e.g. vitamin B12) to find in other foods
• Contain micronutrients in biological forms enabling

easier uptake into the body (bioavailability)
• Better digestibility and biological value of proteins,

with amino acid profile matching human needs
• Contain lower levels of anti-nutrient factors

(i.e. compounds that interfere with absorption of 
nutrients)

Hidden hunger (missing nutrients)
• E.g.: stunted children in Malawi lacked amino acids that 

are deficient in plant foods photo credit: ILRI/Dave Elsworth

Presenter
Presentation Notes
Information extracted from:Grace, D et al., (2017) The influence of livestock-derived foods on the nutrition of mothers and infants in developing countries during the first 1,000 days of a child’s life Malawi study showed children lacking lysine, methionine, threonine and glycine were stunted.  All these lacking in plant based foods.



Livestock-derived foods enhance the nutrition
of mothers & of infants in the first 1,000 days of life

Milk: improves children's growth, prevents stunting

Meat: improves long-term cognitive ability

Livestock interventions improve
• production, incomes, expenditure
• nutrient composition and diets
• nutritional outcomes in children and women

Diseases associated with livestock-derived foods
• Disproportionate burden for children under 5
• Pregnant women more vulnerable to foodborne diseases

Presenter
Presentation Notes
Grace, D et al., (2017) The influence of livestock-derived foods on the nutrition of mothers and infants in developing countries during the first 1,000 days of a child’s life 



Evidence?

In Ethiopia 
• Cow ownership reduced

stunting by 6-13%

In millennium development
village clusters
• Households with livestock are 

more likely to consume animal-
source foods

• Linking animal-source food 
consumption with anthropometric 
measures is complex and 
influenced by other variables

photo credit: ILRI/Apollo Habtamu
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John Hoddinott, Derek Headey & Mekdim Dereje (2015) Cows, Missing Milk Markets, and Nutrition in Rural Ethiopia, The Journal of Development Studies, 51:8, 958-975, DOI: 10.1080/00220388.2015.1018903 Livestock ownership, animal source foods and child nutritional outcomes in seven rural village clusters in Sub‑Saharan AfricaJack B. Hetherington1,2, Anke K. Wiethoelter2,3, Joel Negin4 and Siobhan M. Mor2,3*Agric & Food Secur (2017) 6:9DOI 10.1186/s40066-016-0079-z



Food and nutrition security:
Livestock contribute to crop production

Manure
Crop production

Income

Enough food 

Balanced 
nutrients

Diet diversity

Traction



At least half the cereals in the world can only
be produced with animals in the farm system

Developing-country 
mixed crop-livestock 
systems, most of them 
smallholders, supply
a large proportion
of cereal and livestock 
products

Presenter
Presentation Notes
Herrero, M., Havlík, P., Valin, H., Notenbaert, A., Rufino, M.C., Thornton, P.K., Blümmel, M., Weiss, F., Grace, D. and Obersteiner, M. 2013. Biomass use, production, feed efficiencies, and greenhouse gas emissions from global livestock systems. PNAS 110: 20888-20893. doi: 10.1073/pnas.1308149110.



Soil fertility: 23% of nitrogen for crop production
in crop-livestock systems comes from manure 

In Europe as much as 38% of the 
nitrogen inputs come from manure

Presenter
Presentation Notes
Organic soil nutrients: Livestock manure can contribute to the nutrient needs of the crops and help to maintain soil organic matter and other beneficial physical properties, such as water and nutrient retention capacities. In remote areas with inefficient supply chains for inorganic fertilisers, livestock manure can be the only source of applied nutrients. Liu et al. (2010) estimate that 23% of the nitrogen for crop production in mixed systems comes from livestock (globally 12%)European Commission (2012) quoted in Mottet et al., (2017)



Animal traction remains essential for
crop production, especially in Africa

7 million oxen are the main source of power
for tilling soil in the Ethiopian highlands

15% farms in southern Africa and 81% in northern Africa  
depend on traction for ploughing

Presenter
Presentation Notes
Source: Starkey, P. 2010. Livestock for traction: world trends, key issues and policy implications. AGA working paper series. Rome, FAO.Gebresenebet and Kaumbutho (1997) quoted in Mottet et al. (2107) 



Food and nutrition security:
Livestock provide income to purchase nutritious food

Income

Income

Enough food 

Balanced 
nutrients

Diet diversity



Livestock generate income,
some of which is spent on food

Income–value of meat, milk, eggs
• Market value of animal-source foods in Africa in 2050 

estimated as USD151 billion
• Milk and eggs provide a steady (daily) income stream

Income–employment
• 700,000 employed in the dairy sector in Kenya
• Major opportunities for youth

Income–animals
• Important to manage ‘lumpy’ expenditures

(school and medical fees)
• Insurance against risks

Presenter
Presentation Notes
Business and livelihoods in African livestock.  Investments to overcome information gaps.  2014.  An output of the Livestock data innovation in Africa Project.  Sponsored by the Bill and Melinda Gates Foundation and jointly implemented by the World Bank, the Food and Agriculture Organization of the United Nations, the International Livestock Research Institute and the African Union Interafrican Bureau for Animal Resources.  World Bank Report no. 86093-AFR.



Income used for food (2015)

Engel's law (economics):
‘As income rises, the proportion of income spent on 
food falls, even if absolute expenditure on food rises.’ 

8 countries spent less than 10% of household income 
on food: Australia, Austria, Canada, Ireland, Singapore, 
Switzerland, UK, USA

9 countries spent more than 40% of household income 
on food: Algeria, Azerbaijan, Cameroon, Guatamala, 
Kenya, Kazakhstan, Nigeria, Pakistan, Philippines

Presenter
Presentation Notes
World Economic Forum: https://www.weforum.org/agenda/2016/12/this-map-shows-how-much-each-country-spends-on-food/





Zambian households that received animals (via Heifer):
• Increased their dietary diversity via:
 Direct consumption (1/3 more for dairy)
 Increased expenditure on more food groups

• Decreased their poverty (from 78% to 59% below 
$1.25/day for dairy cow recipients)

• Increased ‘sense of security’ and improvement in 
welfare

Beyond recipients
• Influence on local food markets

(e.g. more affordable dairy)

Role of livestock in increasing income
results in more diverse diets

Presenter
Presentation Notes
Increased probability of consuming additional food group by 43-65% (all household members)Increased per capita consumption expenditure by 22-26% Jodlowski, M., Winter-Nelson, A., Baylis, K. and Goldsmith, P.D. 2016. Milk in the Data: Food Security Impacts from a Livestock Field Experiment in Zambia. World Development 77: 99-114Kashi Kafle, Alex Winter-Nelson, Peter Goldsmith. 2016. Does 25 cents more per day make a difference? The impact of livestocktransfer and development in rural Zambia. http://dx.doi.org/10.1016/j.foodpol.2016.07.001 



Complexities
and trade-offs
for the future



Today’s producers: Tomorrow’s enterprises

750 million smallholder livestock 
producers are diverse:
• 1/3 will find alternate livelihoods
• 1/3 may or may not remain
• 1/3 will succeed at market-oriented

livestock livelihoods

Opportunities to respond to
food and nutrition security

Smallholders to smartholders:
To thriving enterprises, part of a 
vibrant, productive and resilient food 
system . . . with particular 
opportunities for women and youth

photo credit: ILRI/ Camille Hanotte



Competition for land and grains?
Maybe not!

Inedible by humans
86%

Could be eaten by 
humans

14%

6 billion tonnes dry feed
Feed production

10%

Grassland that 
could be 

converted for 
crops
14%

Pastures/rangelands -
not suitable for crops

27%

Crop agriculture
49%

5 billion ha global agricultural area

Latest for 1 kg boneless meat:
2.8kg human-edible food for ruminants

3.2kg human-edible food for monogastrics
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Anne Mottet, Cees de Haan, Alessandra Falcucci, Giuseppe Tempio, Carolyn Opio, Pierre Gerber. 2017. Livestock: On our plates or eating at our table? A new analysis of the feed/ food debate.  http://dx.doi.org/10.1016/j.gfs.2017.01.001 



Trade-offs and opportunities
in responding to future demand

• Livestock contribute to
GHG emissions but are
also one of the key ways
to reduce future emissions

• Livestock production is 
intimately linked to the 
environment

• Transforming markets 
present new opportunities 
for safe food

3 interlinked principles:
• Improve resource use 

efficiency
• Strengthen resilience
• Improve social equity/ 

responsibility outcomes

Presenter
Presentation Notes
http://www.fao.org/cfs/cfs-hlpe/reports/en/ 



This presentation is licensed for use under the Creative Commons Attribution 4.0 International Licence.

better lives through livestock

ilri.org
ILRI thanks all donors and organizations who globally supported its work through their contributions 

to the CGIAR system

http://www.cgiar.org/about-us/our-funders
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