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Policy challenges

Climate

• Paris Agreement: 
countries/EU NDCs to reduce 
GHG emissions

• EU Green Deal (2019): 
Zero net GHG emisions by 2050 

• UN SDG15: 
• 0 net land degradation by 2030

• EU Biodiversity strategy 
(2020) 
• 50% reduction of pesticides
• 25% of agricultural land organic 

farming 
• 10% increase of landscape features

• Future CAP post 2020
⬈ climate change mitigation and 
adaptation
⬈ sustainable development and 
efficient management of natural 
resources such as water, soil and air

• EU Farm to Fork Strategy 
(2020)
• 20% fertiliser reduction
• 50% decrease of nutrient excess

Land Agriculture



Current situation
Soils under threat

Knowledge on soils

©JRC



European Joint Programmes
•Co-fund actions designed to support 
coordinated national research and innovation 
programmes 

Participating countries

EJP SOIL

24 countries, 26 partners



Soil management is sustainable if the supporting, provisioning, regulating, and 
cultural services provided by soil are maintained or enhanced without significantly 
impairing either the soil functions that enable those services or biodiversity.

FAO, VGSSM 2015 

Climate-smart sustainable management of agricultural soils
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Soil fertility
Carbon sequestration

WHAT: DELIVERABLES 

WHY: TARGET
Climate-smart 
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HOW: ACTIVITIES
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Expected IMPACTS of EJP SOIL
1. Understand soil management effects for climate adaption and 

mitigation, sustainable agricultural production and the 
environment

2. Understand how carbon sequestration & contribution to 
climate change mitigation

3. Establish soil networks and build capacity
4. Support harmonized soil information and international 

reporting
5. Foster uptake of sustainable soil management /climate change
6. Develop region and context-specific fertilization practices

HELPS TO IMPLEMENT & REALIZE
• CAP
• CLIMATE TARGETS
• SDGs (2, 13, 15)

Support farmers as stewards of 
land and soil resources 

EJP SOIL
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Which agricultural soils ?
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Elements of Climate-smart 
Sustainable Soil Management
•Improved water storage & water use 
efficiency

•Control soil erosion & land degradation
•Improved soil biodiversity
•Improved soil structure management
•Improved nutrient management
•SOM management and C sequestration

Primary soil functions
•Water Storage & Regulation
•Primary Production of Food/feed/fibre
•Habitat for Biodiversity
•Nutrient Cycling
•Carbon sequestration and climate 
regulation

EJP SOIL goals
•Climate change mitigation/ 
adaptation

•Sustainable production
•Enhanced ecosystem services
•Soil restoration and less 
degradation

Management

Farm Management categories
•Agricultural systems
•Buffer strips and small landscape elements
•Crops/crop rotations
•Organic matter and nutrient management
•Tillage and traffic
•Crop protection
•Water management

Soils

Soil challenges
•Maintain/increase SOC
•Avoid N2O/CH4 emissions
•Avoid peat degradation
•Avoid soil erosion (water/wind/tillage)
•Avoid soil sealing
•Avoid salinization
•Optimal soil structure
•Enhance soil biodiversity
•Enhance soil nutrient retention/use 
efficiency

•Enhance water storage capacity 

EJP SOIL framework for the roadmap



M
aintain/increase SOC

Enhance nutrient retention/efficiency

Optim
al soil structure

Avoid N2O, CH4 em
ission

Enhance water storage capacity

Avoid soil erosion
Enhance soil biodiversity

Avoid soil sealing
Avoid contam

ination

Avoid peat degradation

Avoid acididification

Avoid salinisation

% scores
Perception of agricultural soil challenges by EJP SOIL stakeholders

M. Jacob et al. 2021- EJP SOIL report T2.1

National Hubs (>350)



Foster soil C 
sequestration 

that contributes 
to climate change 

mitigation

EJP SOIL research needs: Expected Impact 2 

Effect of soil management 
options to sequester C and 

reduce GHG emissions

Understanding SOC 
sesquestration

Quantifying potential SOC 
sequestration

Measuring Reporting and 
Verifying SOC sequestration

Enabling conditions for 
enhanced SOC sequestration

Identify, predict, reduce trade-ffs 
with N losses and GHG emisions

Effect of specific management 
options on SOC & 
multifunctionality



Stocktakes: national estimates of SOC sequestration potential?

L. Rogrigues et al. 2021- EJP SOIL report T2.4.3



Estimating the carbon sequestration potential of 23 
European countries in a common effort

A. Don et al. CarboSeq Proposal, 2020



Foster soil C 
sequestration 

that contributes 
to climate change 

mitigation

EJP SOIL research needs: Expected Impact 2 

Effect of soil management 
options to sequester C and 

reduce GHG emissions

Understanding SOC 
sesquestration

Quantifying potential SOC 
sequestration

Measuring Reporting and 
Verifying SOC sequestration

Enabling conditions for 
enhanced SOC sequestration

Identify, predict, reduce trade-ffs 
with N losses and GHG emisions

Effect of specific management 
options on SOC & 
multifunctionality
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Research projects Evaluating soil management options for specific objectives: Trade-
offs between soil organic carbon sequestration, greenhouse gas emissions and/or N 
and P losses 

INSURE
Indicators for carbon sequestration 

and successful greenhouse gas 
mitigation by rewetting cultivated 

peat soils
Kristiina Regina et al. 

SOMMIT
Sustainable Management of soil Organic 
Matter to Mitigate Trade-offs between C 

sequestration and nitrous oxide, methane 
and nitrate losses

Organic matter additions
Alessandra Lagomarsino et al.

TRACE-Soils
Mechanisms underlying TRAde-offs 

between Carbon sequestration, greenhouse 
gas Emissions and nutrient losses in Soils 
under conservation agriculture in Europe

Marta Goberna et al. 



Foster soil C 
sequestration 

that contributes 
to climate change 

mitigationUnder different climate change and policy scenario? SE6

Exogenous organic matter? SP2

Saturation? Subsoils? Stoechiometry?

Agroecological systems ? CA4

Proximal sensing of SOC? DATA1

Fair and functional rewarding systems? POL2

EJP SOIL research needs: Expected Impact 2 

Plants below-ground inputs? CM1

Effects of the soil biome? CM5

Effect of soil management 
options to sequester C and 

reduce GHG emissions

Understanding SOC 
sesquestration

Quantifying potential SOC 
sequestration

Measuring Reporting and 
Verifying SOC sequestration

Enabling conditions for 
enhanced SOC sequestration

Identify, predict, reduce trade-ffs 
with N losses and GHG emisions

Effect of specific management 
options on SOC & 
multifunctionality
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EJP SOIL is also

•Other topics ! Multifunctional agricultural soils 

•Other activities : training and capacity building, harmonization of soil information….

•External calls, to come, open to external research agencies

•Contributing to the International Research Consortium on Soil Carbon

•Young: results to come….

•Looking forward to discussions and collaboration with Japan Moonshot program 



Thank you for your attention
claire.chenu@inrae.fr
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More at : www.ejpsoil.eu


