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Carbon farming = managing carbon pools, flows and 
greenhouse gases at farm level to mitigate climate change

Carbon farming, C.Chenu 2
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Nutrient management on croplands and grasslands

Carbon farming, C.Chenu

• Improved nutrient planning and timing
• Avoiding over-fertilisation
• Legumes / temporary leys in the rotation

N2O

©IPCC, 2006
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Livestock and manure management

Carbon farming, C.Chenu

N2O

©IPCC, 2006

• Reducing enteric methane (feed, feed additives..)
• Reducing N2O emissions manure (storage and processing) 

CH4
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Managing peatlands

Carbon farming, C.Chenu

©IPCC, 2006

• Protecting existing peatlands
• Rewetting peatlands: nature conservation, palidiculture 

CO2
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Developing agroforestry and hedges

Carbon farming, C.Chenu

©IPCC, 2006
Soil Carbon

Biomass Carbon
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Sequestering carbon in mineral soils

Carbon farming, C.Chenu

©IPCC, 2006
Soil Carbon
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SOC storage for climate change mitigation
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Change in management New equilibrium
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SOC storage technical potential 
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Economic assessment ?

Pellerin et al. 2019, 2020
INRAE 4p1000 assessment
https://www.inrae.fr/en/news/storing-4-1000-carbon-soils-potential-france

Additional SOC storage mainland France, 2030 
tC ha-1 y-1 MtC y-1
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SOC storage technical potential

Carbon farming, C.Chenu

Stocktake of existing studies at the national scale:
Potential for reducing annual National agricultural GHG emissions (%) by additional SOC storage

Technical 
assessment

Complexity of 
the study

Rogrigues et al. 2021- GCB - EJP SOIL report D2.3
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Economic assessment ?

Pellerin et al. 2019, 2020, Bamière et al. 2021
INRAE 4p1000 assessment
https://www.inrae.fr/en/news/storing-4-1000-carbon-soils-potential-france

Additional SOC storage mainland France 
tC ha-1 y-1 MtC y-1

8.2 MtC y-1
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31 Mt CO2e y-1
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Benefits of SOC storage
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©EU Atlas Soil

Better evaluate the co-benefits

Carbon farming, C.Chenu

Photos© C.Chenu
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Tradeoffs of SOC storage
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Additional SOC storage & N2O emisions when implementing 
management options

Biodiversity?
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Establish an full GHG balance

Address trade-offs. Protect natural resources
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Carbon management category
Technical 
potential 

(MtCO2e/y)

Economic 
potential 

(MtCO2e/y)*

Nutrient management 19 (1)

Livestock and manure management 45 (2) 14 (1)

Managing peatland 61 (3) 54 (1)

Agroforestry 8-235 (4)+ 9(5)

C storage in mineral soils 23-58 (6) 70 (1)

*< 100 € t CO2e
1 Roe et al. 2021, extracted by Mc Donald et al. 2021
2 Perez-Dominguez et al. 2021; 3 Dominguez et al. 2020, EC, 2020
4 Kay et al. 2019 only woody biomass 5 Cardinael et al. 2018 soils
6Lugato et al. 2014

Mc Donald et al. 2021:
101-444 Mt CO2e/y
≈ 3-12% EU total GHG emissions
≈ 26% EU agricultural emissions
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An enabling environment for carbon farming

Overcoming barriers

Adapted from Mc Donald et al. 2021
Carbon farming, C.Chenu 16

Business models 

Land management practice 
payments

Corporate supply chain

Voluntary market with 
intermediary

Voluntary market exchange 
-based

Public or 
NGO funder

Agri-food 
company

Intermediary

Certification 
mechanism

CAP

Private 
sector, 

individuals

SPAR

Label Bas 
Carbone

Verra

MRV action/ 
results based

Private 
sector, 

individuals

e.g.Option Actors
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Carbon farming has the potential to be a success for 
climate, environment and farmers

Carbon farming, C.Chenu

• Reduce uncertainties. Context-specific solutions
• Intrinsic challenges: permanence, MRV, additionality
• Integrative view: not only carbon! Leakage, trade-offs, ecosystem services
• Farmers are the stewards : co-construction, fair and functional tools
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