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The Agricultural Sector 
 
A. Projected business as usual emissions for 2050 

 
Figures for the BAU greenhouse gas emissions for the agricultural sector are based on 
projections from figures developed by the EPA in its report on global non-CO2 emissions1. 
Our post-2020 projections envisage a slightly lower (80%) increase in emissions from 2020 
onwards in comparison with the EPA estimated increase for 2010 to 2020. This gives the 
following numbers, in million tonnes CO2-e a year: 
 
 

Subsector 1990 2000 2010 2020 2030 2040 2050 

Soils 2,001 2,146 2,482 2,937 3,369 3,864 4,432 

Cattle 1,772 1,799 2,079 2,344 2,583 2,847 3,137 

Rice 601 634 708 776 836 900 969 

Manure 418 421 470 523 570 621 677 

Biomass 431 730 730 730 730 730 730 

Totals 5,223 5,730 6,469 7,310 8,088 8,962 9,945 

 

B. Zero Emissions Pathway 
 
The Greenpeace Climate Vision's Zero Emissions Pathway for the agricultural sector builds 
further upon the Greenpeace 'Cool Farming' report2, which describes the mitigation potential 
of the agricultural sector. This report is strongly based on previous work3 by one of its co-
authors that also formed the basis for the Chapter on Agriculture of the IPCCs Fourth 
Assessment Report4. 
 
The Cool Farming report describes many mitigation activities in the agricultural sector, some 
of which are covered in other Greenpeace Climate Vision Background Notes, such as No. 7 
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on terrestrial sequestration (sinks) and No. 8 on lifestyle changes (meat and dairy 
consumption).  
In this document, we focus on three emission reduction activities that together have a mitigation potential of 
1,750 MtCO2-e a year by 2030. This represents less than half the potential described in Cool Farming, since 
the major potential in the agricultural sector lies in increasing the sequestration capacity of soils.5 The three 
measures that can help reduce emissions from the agricultural sector are: 
 
 improved rice and water management; 
 
 fertiliser and cropland soil management; 

 
 reduced burning of crop residues in the field. 

 
 

Rice management 
 
Cultivated wetland rice soils emit significant quantities of methane. Emissions during the growing season can 
be reduced by various practices. For example, draining wetland rice once or several times during the 
growing season reduces CH4 emissions. Rice cultivars with low exudation rates could offer an important 
methane mitigation option. In the off-rice season, methane emissions can be reduced by improved water 
management, especially by keeping the soil as dry as possible and avoiding water-logging.  
 
Increasing rice productivity can also enhance soil organic carbon stocks. Methane emissions can be reduced 
by adjusting the timing of organic residue additions (e.g. incorporating organic materials in the dry period 
rather than in flooded periods), by composting the residues before incorporation, or by producing biogas for 
use as fuel for energy production. The system of rice intensification (SRI) was developed in Madagascar to 
help farmers increase rice production without extra inputs. The cultivation system involves growing the rice 
plants widely-spaced without flooding and with only organic amendments as fertilisers. There are anecdotal 
reports of high yield using the system. Based on general knowledge about the practices that promote and 
reduce emissions we predict that, since it is not flooded, methane emissions will be greatly reduced. 
 
It is estimated that we can reduce emissions in the rice subsector by 300 MtCO2-e a year by 2030 and 
keep emissions stable from then on. This will lead to an emissions reduction as compared to BAU of 
433 MtCO2-e a year by 2050. 

 
 

Fertiliser and soil management 
 
The addition of fertiliser increases crop productivity but may also increase nitrous oxide emissions. 
Therefore, crop fertilisation can be positive or negative in regard to the total greenhouse gas budget.  
 
As such, fertiliser additions will have a beneficial effect in extremely nutrient-deficient regions like large parts 
of Africa. However, the use of fertiliser will equally generate more greenhouse gas emissions during 
production and often after application, thereby offsetting some of the benefits.  
 
The reduction of the reliance on fertilisers by adopting cropping systems that maintain high yields has a high 
mitigation potential. An important example is the use of rotations with legume crops. This reduces the 
requirement of external nitrogen inputs, although legume-derived nitrogen can also be a source of N2O. This 
approach is usually acquired by organic practices. Nitrogen applied in fertilisers (but also other inputs such 
as manures) is not always used efficiently by crops. The surplus nitrogen is particularly susceptible to 
emission of N2O. Consequently, improving the efficiency of nitrogen use can reduce N2O emissions and 
indirectly reduce greenhouse gas emissions from nitrogen fertiliser manufacture. By reducing leaching and 
volatile losses, improved efficiency of nitrogen use can also reduce off-site N2O emissions.  
 
Practices that improve nitrogen use efficiency include: adjusting application rates based on precise 
estimation of crop needs (e.g. precision farming); applying nitrogen when least susceptible to loss, often just 
prior to plant uptake (improved timing); placing the nitrogen more precisely into the soil to make it more 
accessible to crops’ roots; or avoiding nitrogen applications in excess of immediate plant requirements. 

 

 
5 Pete Smith identifies the total economic mitigation potential in agriculture at 4,300 MtCO2-e a year at a carbon price of USD 100 tCO2-e 

by 2030. 



 
 

 
It is estimated that we can reduce emissions through fertiliser and soil management by 1,050 MtCO2-
e a year  by 2030 and keep emissions stable from then on. This will lead to an emissions reduction as 
compared to BAU of 2,113 MtCO2-e a year by 2050. 

 
 

Biomass management 
 
Reducing the burning of crop residues on the field can reduce greenhouse gas emissions in the agricultural 
sector by an additional 400 MtCO2-e a year by 2030 and keep emissions stable from then on. This will lead 
to an emissions reduction as compared to BAU of 400 MtCO2-e a year by 2050. 

 

C. Reduction potential for the agricultural sector 
 

The total mitigation potential of all three measures would then result in an emissions reduction of  2,946 
MtCO2-e a year by 2050, as compared to BAU. This means emissions from the agricultural sector can be 
reduced to 6,999 MtCO2 -e a year by 2050. This is a reduction with 30% as compared to the projected 2050 
BAU emissions and an increase of 34% as compared to the 1990 emissions from the agricultural sector.  
 
In the zero emissions pathway, the agricultural sector does not provide a reduction to total global 
greenhouse gas emissions in 1990 and is responsible for a 5% increase instead. This is excluding the 
potential from soil carbon sequestration included in Greenpeace Climate Vision Background Note No. 7. 
 


