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Table SPM1. Net anthropogenic emissions due to 

Agriculture, Forestry, and other Land Use (AFOLU) and 

non-AFOLU (Panel 1)
Direct Anthropogenic Indirect

Gas Units
Net anthropogenic emissions due to 

Agriculture, Forestry, and Other Land Use 
(AFOLU)

Non-AFOLU 
anthropogenic 

GHG 
emissions6

Total net 
anthropogenic 

emissions (AFOLU + 
non-AFOLU) by gas

AFOLU as a % of 
total net 

anthropogenic 
emissions, by 

gas

Natural response of 
land to human-

induced 
environmental 

change7

Net land –
atmosphere 
flux from all 

lands

Panel 1: Contribution of AFOLU

FOLU Agriculture Total

A B C = A + B D E = C + D F = (C/E) *100 G A + G

CO2
2

Gt CO2 y-1 5.2 ± 2.6 No data11 5.2 ± 2.6 33.9 ± 1.8 39.1 ± 3.2 13% -11.2 ± 2.6 -6.0 ± 3.7

CH4
3,8

Mt CH4 y-1 19.2 ± 5.8 141.6 ± 42.5 160.8 ± 43 201.3 ± 100.6 362 ± 109

Gt CO2e y-1 0.5 ± 0.2 4.0 ± 1.2 4.5 ± 1.2 5.6 ± 2.8 10.1 ± 3.1 44%

N2O3,8
Mt N2O y-1 0.3 ± 0.1 8.3 ± 2.5 8.7 ± 2.5 2.0 ± 1.0 10.6 ± 2.7

Gt CO2e y-1 0.09 ± 0.03 2.2 ± 0.7 2.3 ± 0.7 0.5 ± 0.3 2.8 ± 0.7 81%

Total (GHG) Gt CO2e y-1 5.8 ± 2.6 6.2 ± 1.4 12.0 ± 2.9 40.0 ± 3.4 52.0 ± 4.5 23%
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Understanding the gross emissions and removals 
that underlie the net land emission 
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Multiple pathways: 
Less BECCS would 
require more 
afforestation to meet 
targets

• Bioenergy area 
change 0-750  
Mha (roughly size 
of India)

• Forest area -200 to 
7200 Mha change

Change in land(Mha) area from 2010 across scenarios RCP 1.9, RCP2.6 RCP4.5 for different SSPs

IPCC SRCCL SPM4
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Response options
from SPM fig 3 A
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Land-based 
mitigation

Reduced emissions from 
agriculture

Reduced emissions from 
forests and other 

ecosystems

Carbon dioxide 
removal

Demand 
management

mitigation potential GtCO2e/yr
2 4 6 8 10

• Not additive
• Greatest potential: 

• Afforestation 
• BECCS 
• Dietary change

Technical potential
Economic Potential 
Sustainable potential
Model scenarios 1.5’C and 2 ‘C 
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mitigation potential GtCO2e/yr

IPCC SRCCL fig 2.24, from Roe et al Nature 
climate change 2019

Technical potential
Economic Potential 
Sustainable potential
Model scenarios 1.5’C and 2 ‘C 

102 4 6 8
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Some response measures have 
tradeoffs - context is important 
(location, scale, sustainability).  
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Interlinkages

• Response options are interlinked. Some have co-

benefits or are more effective when paired. 

•Some response options are less feasible than others. 

•Coordinated action is required to enable responses. 

•Delayed action will mean more of a need to respond 

to land challenges but less potential for land-based 

responses (due to climate change and other 

pressures). 

•Early action has challenges related to technology, 

upscaling and barriers. 

•Some responses don’t address underlying drivers. 
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The contribution of natural climate solutions decreases 
over time and the proportion depends on the baseline

• RCP 8.5 trajectory (black line)

• The green area:cost effective 
NCS (aggregate of 20 pathways) 

• % of needed mitigation
• 37% through 2030 
• 29% at year 2030
• 20% through 2050 
• 9%through 2100

Source: Griscom et al. PNAS 2018
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• Many land-related responses that contribute 
to climate change adaptation and mitigation 
also enhance food security. 

• There are limits to the deployment of land-
based mitigation measures such as 
bioenergy crops or afforestation. Use at 
large scale increases food security risks and 
sustainable development. 

• Avoiding, reducing and reversing 
desertification would enhance soil fertility, 
increase carbon storage in soils and 
biomass, while benefitting agricultural 
productivity and food security.

Response Options
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The big picture

•The potential for mitigating climate can only be 

realised if agricultural emissions are included 

in mainstream climate policy. 

•Acting early will avert or minimise risks, reduce 

losses and generate returns on investment. 

•Measuring progress towards goals is 

important to decision-making, adaptive 

governance & policy success. 

•A flexible, adaptive, iterative approach is 

needed for the complexity of land and climate 

interactions and food security. 
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