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Background
Cocoa growing is associated with the loss of biodiversity and ecosystem services: cocoa 
plantations replace biodiverse tropical moist forests either through direct conversion or by 
planting cocoa under the forest canopy and gradually thinning out forest trees.

Due to the current low productivity of smallholder cocoa in West Africa, there is much scope 
to avoid further forest conversion by increasing productivity on existing plantations, including 
in agroforestry systems. In poor smallholder contexts, it may be appropriate to consider 
productivity together with other objectives and aim for system productivity and resilience. 
Agroforestry systems support greater biodiversity than monocultures and provide multiple 
benefits to farmers and wider society such as microclimate buffering, pollination, natural pest 
control, socio-economic resilience, carbon sequestration and habitat for wildlife. Yet, in heavily 
shaded systems increased humidity can foster fungal diseases (in humid areas) and shade trees
can compete with cocoa trees for light, water and nutrients (in drier areas). A balance needs to 
be found. This work sought to understand the risks to biodiversity and ecosystem services and 
the potential to improve biodiversity outcomes in different cocoa growing contexts, including 
trade-offs and synergies with cocoa productivity. Biodiversity surveys in cocoa are often small 
scope, at a few locations and within one climatic zone or country and rarely paired with 
agronomic information. The CocoaSoils satellite trial farms offer opportunities to address these 
constraints.

Our main research questions were:

•	 What biodiversity is in cocoa compared to natural areas and more open land systems?
•	 Where are potential risks to biodiversity and ecosystem services from cocoa in West and 

Central Africa, including under climate change?
•	 What is the potential to achieve multiple benefits from implementing agroforestry or 

climate smart cocoa at national scale Côte d’Ivoire and Ghana? 
•	 What drives biodiversity in cocoa systems and how do shade tree communities affect yield 

and other ecosystem services, including as perceived by farmers?
We conducted spatial analyses and modelling using existing data, and we inventoried the 
associated trees (2,258) and understory plants (200,000), on 169 of the 389 CocoaSoils satellite 

trial farms (49 in Côte d’Ivoire, 38 in Ghana, 40 in Nigeria, 42 in Cameroon), stratified by region, 
rainfall and landscape tree cover. We interviewed farmers about the (dis)benefits of each
tree and plant and the perceived importance of cocoa plantations for different values (besides 
cocoa production).

Key findings
How much biodiversity is in cocoa?
Relative to natural areas, cocoa agroforests 
maintain better biodiversity intactness than 
more open land systems, and agroforestry 
systems that derive directly form forests
perform better than planted agroforestry 
systems. Incentivizing planted agroforestry can 
enhance biodiversity intactness in degraded 
areas whilst delivering co-benefits. Biodiversity 
in cocoa is influenced by system design,
landscape composition, and historical context 
(Maney et al. 2022).

Key findings
•	 Finalize publications on the drivers of biodiversity change and how shade trees affect yield 

and other ecosystem services in cocoa, and implications for interventions.
•	 Seek additional funding to investigate the potential for achieving yield, livelihood and 

biodiversity objectives in cocoa systems in different agroecological and socio-economic 
contexts, how to measure impacts of different practices on biodiversity (indicators and 
tools) efficiently, and to develop practical and useable guidance for stakeholders in the 
cocoa sector.

Where are future risks to biodiversity and ecosystem services from cocoa in Africa?
Biodiversity in cocoa landscapes in West Africa is at risk from expansion but also from 
intensification strategies that promote shade tree removal (Sassen et al. 2022). Low productivity 
and climate change will likely push cocoa expansion from West to Central Africa and even an 
effective no deforestation policy, may not avoid biodiversity loss in existing agricultural areas
(Kamath et al. 2024).
Where are opportunities to achieve biodiversity and carbon benefits by increasing tree cover 
in low shade cocoa in Ghana and Cote d’Ivoire?
In Ghana and Côte d’Ivoire increasing tree cover to 30% canopy cover in suitable areas of low 
shade cocoa, can help to respectively meet climate smart cocoa recommendations and national 
tree cover restoration targets, with benefits for biodiversity and carbon stocks (Critchley et al. 
2021 and 2022).


