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Challenges for cocoa cultivation

West Africa 70 % of 
global production
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Challenges for cocoa cultivation

Low productivity Climate changeDeforestation



Productivity and income Climate change Deforestation

Challenges for cocoa cultivation 

Agroforestry



Monoculture Agroforest

Biodiversity conservation

Monoculture Agroforest

Climate mitigationClimate adaptation

Monoculture Agroforest

Monoculture Agroforest

Agricultural production

Soil fertility, disease, alternative products 



Costs and benefits are likely mediated by the level of shade

Profile 
view

Aerial view



Agroforest

How much shade should we have in an agroforest? 

Monoculture Evaluate trade-
offs and identify 
optimal shade 
cover 

Aerial viewGhana



Monoculture Agroforest

Climate adaptation

Increasing buffering effects on temperature
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Increasing negative effects on soil moisture

AgroforestMonoculture

Climate adaptation
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Soil moisture



Large positive effects on aboveground 
carbon stocks

Climate mitigation

Monoculture Agroforest
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Aboveground carbon stocks



Biodiversity conservation

Monoculture Agroforest

Increased biodiversity with increasing 
shade tree cover
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Bird richness



Monoculture Agroforest

Decreased cocoa yields above a 
cover of ~ 30 % shade

Agricultural production
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Cocoa yields
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neutral (no effect)

cost
benefit Trade-offs

Further considerations
- Climate
- Farm management
- What is the goal?



Which shade trees should we plant in an agroforest? 

TimberFruit Shade

Different economic benefits 



Economic benefits

Yield lossesAlternative incomes

Economic benefits

Height & Carbon storage



TimberFruit Shade

Optimizing shade tree species

Shade tree cover 
around  30 %

Plant timber trees
with few scattered 
fruit trees

Optimizing shade tree cover
Trade-offs
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Thank you!
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