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Contribution of Agriculture to Global GHG Emissions
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Source: GRAIN/UNCTAD, 2011

Source: Bellarby et al. (2008)



• Increase of non-CO2 agricultural GHGs in 1990-2005: 14%

• Projected increase of non-CO2 agricultural GHGs in 2010-2030:   30-60%

GHG Emission Dynamics of Agriculture
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• Land makes up ¼ of the Earth’s surface, and its soil and plants hold three 
times as much carbon as the atmosphere.

• Agricultural land:  1.6 bn ha cropland and 3.4 bn ha grassland/savannah 
(a significant part used for pasture).

• Land/soil degradation:  annual loss of about 10 million ha of cropland.

• Estimates suggest that top soil in key agricultural producing countries has 
lost some 7-10% of its carbon content in the last 50 years.  

• Key task:  Continuously building up soil organic matter – will result in:

– Huge carbon sequestration of soils

– Improving soil fertility

– Enhancing water-holding capacity

– Improving soil biodiversity preservation

Thus enhancing resilience of production

Terrestrial Carbon Sequestration – More than a Silver Lining
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Building up Soil Organic Matter through Organic Agriculture
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• Results of earlier FAO 

research assuming carbon 

sequestration of 0.2-0.5 

t/ha/yr.

• Findings: organic agriculture 

can be “climate neutral”.

• More recent IFOAM and Rodale Institute analyses arrive at considerably 

higher figures for soil carbon sequestration through building up soil organic 

matter:  2-30 tons per ha per year.

• Giving also higher importance to carbon uptake by grassland through 

integrated crop and livestock management (while biomass of forests 

expands by 10% annually, that of grassland expands by 150%).  

• Annual carbon sequestration could be as high as 110-120 Gt CO2-eq



• Building up soil organic matter is an effective way of removing large 
amounts of carbon from the atmosphere, effectively checking the growth 
of global GHG emissions.

• Skills and technology are readily available, but flanking R&D and 
extension systems required for up-scaling. 

• Soil carbon sequestration is one of the most inexpensive sequestration 
methods. 

• No other sector in the global economy has potentially the same weight in 
climate-change mitigation and has all means readily available. 

• Building up soil organic matter will have many catalytic (pro-poor) 
developmental effects.

• However, this will require a fundamental transformation away from 
external input dependent and agro-chemical intensive agriculture to 
biological intensification and integrated forms of sustainable agriculture, 
fully using the potential of smallholders.

Conclusions 
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