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• Less fossil inputs

• Organic fertilization (C 
sequestration)

• Usually less N inputs

Organic farming and greenhouse gas emissions

• Yield-scaled emissions?

• Carbon sequestration?

• Usually lower yields

• Less emissions per hectare
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High contribution to GHG 
emissions
Mitigation potential?

High vulnerability to climate 
change
Adaptation potential?



Soil processes and GHGe in Mediterranean organic 
agriculture

N2O emissions affected by 
fertilizer type
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Carbon sequestration affected by 
management
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GHGe in conventional and organic crops in Spain
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LCA of Spanish crop production
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-Solar energy for irrigation

-Biofuels for self-consumption

-Cover crops in woody systems

-More legumes in crop rotations

-Suppression of fallows and 

burning

-Yield change as in ORG

Scenario modelling: Crop production



Scenario Modelling: 
Self-sufficient food production with dietary changes
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16 years of organic fertilization and cover crops in olive orchards

Synergies between mitigation and adaptation



+ Yields

- GHG emissions

Higher 
SOC

Management 
practices

Effects

- Erosion

+ Biodiversity

+ Water storage

+ Infiltration

+ Nutrient availability

- External inputs
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Adaptation through organic matter 
management



DOK Trial, FiBL, Suiza

Adaptation through organic matter 
management

Conventional Organic



Conclusions

• Conversion to organic farming (OF) usually leads to reduced GHG 
emissions per hectare and per kg of product

• Lower C footprint under OF is mainly achieved through reduced use of 
fossil energy and enhanced soil carbon sequestration

• These features, together with enhanced diversity, are related to 
adaptability and resilience 

• Large potential for reduction of GHGe and environmental impacts of food 
production through combination of OF and dietary changes

• More research and extension efforts are needed to fully develop the 
mitigation potential of organic farming



Thank you!


