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The ñLivestock Revolutionò 
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Drivers of the Livestock Sector

Å Demand Drivers

ïPopulation growth: + 50 % by 2050 globally; slowing down in 
East Asia, still strong elsewhere in developing countries

ïIncome growth: strong in E and S Asia, NENA and SS Africa 
picking up

ïUrbanization: more than 80 % of world population growth occurs 
in cities of developing countries

Å Supply Drivers

ïCheap grain: decreasing prices over the past four decades, 
recent upsurge

ïTechnological change: genetics, feeding, transport

ïCheap energy: declining prices, recent surge

ïPolicy environment: market liberalization, incentive frameworks, 
sanitary standards, labour and environmental policies



Meat Production: Regional Differences
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Meat Production: The Relentless 

Advance of Monogastrics
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Associated Structural Change

Åfrom ruminants to monogastrics

Åfrom developed to developing countries

Åfrom roughages to concentrates

Åfrom smallholder mixed systems to large-scale 

industrial

Åfrom local markets to globally integrated markets

Åfrom scattered to clustered locations



Social Impacts of Structural Change

Å80 % of sector growth is in industrial systems

Åresource base for smallholders and pastoralists 

is shrinking

ïprivatisation of common property resources 

(land and water) in Africa and Asia

ïrestrictions in mobility of pastoralists

ïmarginal areas particularly affected by climate 

change



Social Impacts of Structural Change

Åeconomies of scale put smallholders at a 

disadvantage

Åstrong effect in monogastric production, less in 

ruminants

Åmost pronounced in animal health, waste 

management, marketing, processing

Åcan be compensated by supplying family at 

below market price, but only to an extent



Social Impacts of Structural Change

Market barriers deny smallholders the option to 

tap into growing markets

Åphysical barriers (distances, infrastructure)

Åsanitary and quality standards

Åvolume and consistency

Åpoor market information



The Social Fallout from the Livestock 

Revolution

Winners:

Åurban consumers

Åbusiness people 

Åexpanding workforce in the food chain

and Losers:

Åsmallholders 

ïconstrained by lack of knowledge and capital

ïrestricted to informal markets

ïaffected by resource degradation and decline



Estimated Distribution of Livestock 

Production Systems

livestockôs long shadow



Extent of pasture land

3.4 billion hectares (about 26% of emerged lands)

Åmarginal land frontier exhausted

Åexpansion into forests (Latin America)

Livestock and Land Use

470 million hectares (about 33% of arable land)

Åcereals (intensification) 

Åoilseeds (Soybean, area expansion)

Extent of feedcrops



CO2 Emissions Related to Livestock

Å2.4 GT - emission from land use change 

(deforestation for pasture and crop land for feed)

Å0.13 GT - carbon losses from pasture and arable 

soils

Å0.16 GT - fossil fuel use (fertilizer production, 

on-farm energy use, processing, transport) 

Å~2.7 GT ïtotal CO2 livestock-related emissions

Å= 9 % of total anthropogenic CO2 emissions



CH4 Emissions Related to Livestock

Å1.8 GT CO2 equiv. from 
enteric fermentation 
(ruminants)

Å0.37 GT CO2 equiv. from 
manure (anaerobic 
storage)

Å~2.2 GT CO2 equiv. total 
CH4 from livestock 
activities

Å= 35 to 40 percent of total 
anthropogenic CH4 

emissions



N2O Emissions related to Livestock

Å0.4 GT CO2 equiv. - nitrous oxide emissions 

from fertilizer applied to pasture and feed crops

Å1.8 GT CO2 equiv. ïemissions from manure 

management

Å2.2 GT CO2 equiv. ïtotal N2O from livestock 

activities

Å65 percent of total anthropogenic emissions



Livestockôs Role in Climate Change

Ålivestock an important source of GHG emissions:
ï18 % of anthropogenic CO2 equivalent emissions 

attributable to livestock (when viewed though a value 
chain approach, incl. attributable land use change)

ïtrends in CO2 and CH4 stable, but sharply rising in 
N2O

Åextensive livestock will be more affected by 
climate change than any other part of the 
economy

Ålivestock sector offers large potential for GHG 
emission reduction



Emission Reduction / CC mitigation

Åcarbon sequestration 

ïthrough improved pasture management (approx 3 
tons/ha/year in tropical pastures)

ïthrough conversion of marginal pastures into forest

Åmethane reductions 

ïthrough improved productivity: a dairy cow in India 
emits 40 times as much methane per liter of milk than 
her European counterpart

ïthrough energy recovery from covered animal waste 
lagoons (biogas)

Ånitrous oxide reductions (lower N in animal diets, avoid 
volatilization in manure)



Water resources

ÅLivestock sector represents 8% of all entropic water use,

90% of which for feed production. 

ÅFeed production: 15% of evapotranspiration in 

agriculture (irrigated)

ÅOverall pollution: hardly quantifiable but substantial at 

feed production, animal production and processing levels 

(nutrients, organic matter, antibiotics, pesticides)

Åimpact on water cycles (through affecting land cover and 

vegetation)

livestockôs long shadow



Changes in geographic concentration of 

hens in Brazil (1992 ï2001)



Geographical concentration of pig and 

poultry production

Three types of clusters

Å Close to markets (poor transport infrastructure)

Å Close to feed resources (developed transport 

infrastructure)

Å In areas characterized by low human population density 

(environmental regulations)



Location of industrial pig sector in southern 

Viet Nam



Nitrate Leaching in Denmark: Improved Regional 

Livestock Balances and Reduced N Fertilization


