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Beyond the Sensor

Participatory socio-ecological 
mapping and restoration in the 
mosaic landscapes of Ghana



Carting plantain from ‘illegal’ farms within a 
protected area: Southern Ghana, Jan 2020

Focus groups 2019; 2022

Household survey 2024



Beyond the sensor …



Overview

● Why and how remote sensing sets the 

scene for restoration initiatives

● Show how participatory mapping can 

add new layers to decision-making

● Implications for navigating more 

equitable restoration or nature recovery 

initiatives



Global goals: halt deforestation, promote restoration

● REDD+ – voluntary, nationally driven mechanism to 

reduce emissions from deforestation and safeguards 

(seven) to protect biodiversity and the well-being of local 

communities (Cancun Agreement 2010)

○ Alignment, transparency, participation, local rights …

● Article 6 – Internationally Transferable Mitigation 

Outcome (ITMO) – framework for carbon credit 

exchange between actors (Paris Agreement 2016)
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‘It is projected that 75% of the cropland 

area (i.e., approximately 4 million ha) across 

the high forest, transition, and Savannah zones 

will be targeted for trees-on-farms/farm 

boundary planting/climate-smart agriculture by 

2040.’ (MLNR 2016, p. 25).



“Forestry, NGOs, even you researchers, 

everyone is telling me to plant more trees 

on my cocoa farms” (Oct. 2024)



Who makes 
the rules?

What are 
the rules 

aimed at?

Who counts 
as targets 
of equity?

What 
counts as 
equity?

• International, national, or 

grassroots actors

• Avoiding deforestation, climate mitigation, 

serving local needs, e.g., food, livelihoods …

• Target and scale: individual-community, 

inter-generation, interspecies …

• Procedural, contextual and distributive

Adapted from 

McDermott et al. (2013)





















Preliminary insights



1. Starting point of the “restoration story” matters

● Many protected areas are a product of unresolved 
struggles over land

○ Admitted communities (post-1927)

○ Deforestation and degradation as mechanisms for 
contesting land

● Risk of “recursive dispossession” – “100-year 
restoration” contracts between state and private 
investors



2. Tenure varies considerably

● Land access tied crops’ survival: 6-12 months (veggies); 
3 years (plantain); perennials (lifespan of tree crops)

● Tree access depends on “proof of planting”; naturally 
regenerated trees within state control

● Additionality and permanence of carbon storage

“Why should I participate when, in the end, I will have 

no control over the trees I planted by myself, on my 

own land? 

Mean farm size  2.93 ha 

[SD 4.57] (n = 573)



3. Some communities “excluded” for doing good

● Farms/areas with good tree retention excluded from 
Article 6 restoration projects, not much potential for 
carbon storage …

● Should farmers cut down their trees to qualify for 
restoration projects and associated benefits?

● How do we reward farmers for their ongoing 
contributions to nature?





4. Some relations transcend regulation and traceability

Cocoa value chain (ECA 2022)



5. Centring cocoa and trees hide many critical issues

● Food insecurity among cocoa farmers

○ Nearly 50% (n=573) of households with food access 
insecurity (HFIAS), more severe with stricter forest 
protection and among migrants

○ Income from cocoa is not enough to secure food.

■ Share of profits to farmers keeps dwindling 
(farmgate prices around 38% of market prices)

■ Yields are declining; systemic risks are not properly 
managed, e.g., CCSVD, climate impacts, etc.



Food production is now the largest driver of 
new deforestation in Ghana's cocoa and forest 
belt (MLNR, IDH, and WCF, 2024).



Concluding thoughts



● Remote sensing is important for “big, coarse 
overview” – not to be confused with “the big 
picture”

● Participatory mapping can help identify different 
voices, put social issues on the map

● Create more spaces where local voices can speak 
“their truth” to power

Sensors are good, but local voices matter



● What needs to be “restored” is often beyond 
vegetation, iconic species, etc.

● Broken relations between people and their lands, 
redressing injustices created via land enclosures

● Place-based solutions that enable people to end 
hunger and poverty vs alternatives that feed path 
dependencies and exploitative trade relations

What interests, whose interest of “restoration”



● Type of targets determine acceptable means for 
monitoring outcomes

● Important to go beyond targets that can be monitored 
remotely – create more space for putting social issues 
on the map

Monitoring outcomes equitably



Team



Thanks for your attention

eric.kumeh@ouce.ox.ac.uk

More of my workLinkedIn



Understand the societal, 
biophysical, policy and 
systemic factors that 
enable or challenge nature 
recovery

Goals

Work with partners in case 
study landscapes to 
develop and advance the 
frameworks, technologies 
and tools that enable and 
support the delivery and 
tracking of nature recovery 
that is effective, inclusive, 
durable, scalable, provides 
for society and wellbeing, 
and is sustainably and 
ethically resourced.

Develop a community of 
nature recovery at Oxford 
that draws on its 
intellectual capital and 
convening power across 
disciplines to examine the 
key debates and 
challenges in nature 
recovery



Themes

Ecology Scale Society

Finance Health Integration
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