
DÉPLOIEMENT DES BECCS ET OBJECTIFS DE

DÉVELOPPEMENT DURABLE : QUEL AVENIR EN COMMUN ?
Joao Pedro DOMINGUES / Benoît GABRIELLE / Jean-François SOUSSANA

17-10-22

https://www.carma-chair.com/


Land-based challenges

• Climate change adaptation and mitigation

• Land degradation and desertification

• Food insecurity

• Biodiversity loss

• Ground water depletion and water pollution

Need of integrated responses – Land management

• Supply 

• Demand
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SCOPE

Land Use & SDGs
Land-based Challenges
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Agricultural non-CO2 GHG abatement

Soil organic carbon sequestration

BECCS

Increase in arable crop yields

Increase in feed & herbage conversion efficiency by livestock

Healthier diets

Food wastes

Forestry and other Land Use (FOLU) mitigation

LAND USE & SDGS - INTEGRATED RESPONSES
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Reduced direct N2O and CH4 emissions of agriculture

Increased agricultural SOC stock (annual relative change)

Carbon dioxide removal from non-food use of agricultural biomass

Increased crop and fodder yields

Reduced feed and forage consumption by livestock for same production

Reduced animal food consumption

Food waste reduction and reduced supply and emissions

LAND USE & SDGS - INTEGRATED RESPONSES
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CONCEPTUAL FRAMEWORK – LAND-BASED CHALLENGES
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Agricultural Representative Identities and Pathways of Emissions

Type: Mass Balance Model

• C & N

Spatial scale: Global

Temporal scale: 2010 – 2050 

Input

• Population

• Land-use

• Land-based production

• Diets

• GHG emissions

AGRIPE MODEL
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Outputs

• Arable land expansion

• Food protein demand

• Crop protein supply

• Climate change

• Land degradation

• Livestock feed conversion efficiency

• Agricultural GHG abatement

• Soil Cabon sequestration

• Food Waste

• Healthy Diets

• Bioenergy and BECCS

• Forestry and other land uses

Scenarios

• Land Use Change (No, Low) 

• Global Warming (1.5 °C, 2.0 °C)

AGRIPE MODEL
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AGRIPE MODEL - DRIVERS AND RESPONSE TYPES
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RESULTS
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Modified from IPCC SRCCL (SPM and Chapter 6) and Smith et al. 



RESULTS
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✓ Solution space: there are land management and value chain side responses 

having no adverse side effects that could be adopted to meet 8 SDGs by 2050

✓ Viable space:

✓ Stop cropland expansion 

✓ Stabilization global population below 10 billion

✓ Changes brought by integration of land use, bioenergy, agriculture, food and 

nutrition

✓ Through cross-sectorial structuring of policies and economic mechanisms
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THANK YOU!

joao-pedro.domingues@inrae.fr


