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How much mitigation is needed 
in agriculture?

A goal can help

• Guide ambition
• Indicate the relevance of 

mitigation contributions 
• Drive innovation
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Technical or economic 
potential?
Aspirational or conservative?
Tie to a policy target?
1.5 or 2 degrees?

2030
2050
Avg/yr to  2100?

2010-most recent data
2020-Paris Agreement
2030 baseline projections

Sector: CH4 and N2O
+ C sequestration

Sector-related 
Ag-driven deforestation
Supply chains, including 

diet shifts and waste

Full food security 
Current % insecurity

Annual



Representative Concentration 
Pathways (RCPs)



https://www.ipcc.ch/site/assets/uploads/sites/
2/2019/02/SR15_Chapter2_Low_Res.pdf

2018 Special IPCC report on 1.5 degree

https://www.ipcc.ch/site/assets/uploads/sites/2/2019/02/SR15_Chapter2_Low_Res.pdf


Calculating a global target for 
agriculture



Meeting the 2°C or 1.5°C goals requires mitigation of agricultural 
emissions

Baseline emissions

van Vuuren et al. 2011

Emissions under the 2°C 
scenario



1.5 degrees IXMP Scenario 
Explorer: https://data.ene.iiasa.ac.at/iamc-

1.5c-explorer/

To identify agricultural emissions targets
1. Filter for scenario 

1. SSP2 –middle of the road
2. RCP 1.9 or RCP 2.6  plus baselines

2. Filter for AFOLU
3. Filter for CH4 and N2O
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Agriculture will need to 
limit its emissions to 
about 
6-8 Gigatonnes 
CO2 equivalents per 
year by 2030

This requires 
mitigation of 

1 Gigatonne per 
year 

based on our 
current trajectory.

The agriculture sector must reduce methane and nitrous oxide emissions by 1 
Gigatonne per year by 2030 to stay within the 2°C limit

Baseline

2°C scenario

Wollenberg et al. 2016



1.5 degree target (RCP 1.9) – percent change 
needed
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Country level targets



What does a global target mean 
at the country level?

Mitigation of 
1 Gigatonne 

per year

?

?
?

?

?

?

?

?
?



Principles for allocating targets

UN Framework Convention on Climate Change (1992):

Parties to take action to mitigate climate change ‘on the basis 
of equity and in accordance with their common but 

differentiated responsibilities and respective capabilities’

Paris Agreement (2015): 
Implementation to ‘reflect equity and the principle of common 
but differentiated responsibilities and respective capabilities, in 
light of differing national circumstances’ 



Approaches for allocating targets
Principles of effort 
sharing

Approach

Responsibility
1. Cumulative emissions from all sectors 1890-2010

2. Cumulative agricultural emissions 1960-2010

Capability
3. Cumulative agricultural emissions and gross domestic product, 

weighted equally

4. Cumulative agricultural emissions and human development index, 
weighted equally

Equality
5. Equal agricultural emissions per capita, with convergence by 2030

6. Equal agricultural emissions per capita, with convergence by 2050

Responsibility, 
capability and need

7. Responsibility and capability index per the Climate Equity Reference 
Calculator (Kemp-Benedict et al., 2017)

Equal cumulative per 
capita emissions

8. Equal cumulative agricultural emissions per capita 1960–2030, per 
Pan et al. (2014)

9. Equal cumulative agricultural emissions per capita 1960–2050, per 
Pan et al. (2014)
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Results: Cumulative agricultural 
emissions 1960-2010
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100% reduction in 
emissions

If the target was allocated according to each country's historical 
contribution to emissions from agriculture, most countries would have 

mitigation targets between 0-30%. 



Results: Equal cumulative agricultural 
emissions per capita 1960–2050 
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If the target was allocated such that all countries have equal cumulative 
emissions from agriculture by 2050, many developing countries could 
increase their emissions from agriculture and still meet their targets. 



Results: Equal cumulative agricultural 
emissions per capita 1960–2050 

If the target was allocated such that all countries have equal cumulative 
emissions from agriculture by 2050, many developing countries could 
increase their emissions from agriculture and still meet their targets. 
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Approaches used for calculating 
country-level mitigation targets 
(Table 1)
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