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Avoided deforestation projects & their popularity

+

+

One of the most popular natural climate solutions & often seen as a good way to find forest conservation
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Beware the silver bullet

https://www.theguardian.com/environment/2023/jan/18/revealed-forest-carbon-offsets-biggest-provider-
worthless-verra-aoe
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Improvements in the system → limit to high integrity 
carbon credits

Carbon integrity Carbon integritySocial 
integrity

Shouldn’t forest carbon projects also 
benefit the forests themselves?
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Ecological integrity gap

A healthy ecosystem should be: 
• More resilient to change and human pressures
• Maintain ecosystem processes and functions
• Support biodiversity (e.g. seed dispersers, pollinators)

Ecological integrity in forests should include:
• Composition
• Structure 
• Function

Have existing carbon projects managed to maintain 
ecological integrity?
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Quantifying ecological integrity
Biodiversity Intactness Index¹ Forest Landscape Integrity Index² Forest Fragmentation³

Canopy Height⁴ GHG Net Flux⁵

1. United Nations Environment Programme (UNEP). Biodiversity Intact Index. (2022).
2. Grantham, H. S. et al. Anthropogenic modification of forests means only 40% of remaining forests have high ecosystem integrity. Nat. Commun. 11, 5978 (2020).
3. Ma, J., Li, J., Wu, W. & Liu, J. Global forest fragmentation change from 2000 to 2020. Nat. Commun. 14, 3752 (2023).
4. Potapov, P. et al. Mapping global forest canopy height through integration of GEDI and Landsat data. Remote Sens. Environ. 253, 112165 (2021).
5. Harris, N. L. et al. Global maps of twenty-first century forest carbon fluxes. Nat. Clim. Change 11, 234–240 (2021).
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Approach
Dataset:

Global dataset of 196 projects (Verra, EcoRegistry, ACR, CAR, ACCU) → matches for 116 projects

Additional consideration: 

Some projects & controls overlap with Protected Areas (WDPA)

Enabled 4 key comparisons:

 

Method:
1. Pixel-level propensity score matching on 8 socio-ecological 

covariates
• Biomass carbon, annual precipitation, elevation, slope, 

human footprint, GDP, pop density, travel time to urban
• Excluded 10 km buffer to avoid leakage zones 

2. Linear models on well-matched data to assess ecological 
integrity

Protected 
areas

Avoided 
deforest 

project

Areas double 
protection

Areas with no 
protection at all 7



Comparing avoided deforestation projects against unprotected forests around

Avoided 
deforest 

projectAreas with no 
protection at all

What we found
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What we found: very mixed results

Generally 
heterogenous 

patterns

Comparing avoided deforestation projects against unprotected forests around
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What we found: very mixed results

9 29 9 10 46 13

Generally maintaining 
ecological integrity 

Generally worsening 
ecological integrity 

Mixed impact 
on ecological 

integrity 

No impact on 
ecological 

integrity 

Comparing avoided deforestation projects against unprotected forests around
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What we found: very mixed results
Comparing avoided deforestation projects against unprotected forests around

Some general spatial patterns

Suspect it’s also effect of overall higher levels of deforestation risk around 
avoided deforestation locations
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What we found: stacked protections
Comparing avoided deforestation projects with PA recognition 

Pretty heterogenous 
too, but higher 

percentage of blues 
than ones without PAs

Protected 
areas

Areas double 
protection

Areas with no 
protection at all

Additionality issue or 
increased 

effectiveness?
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Implications 

• Ecological integrity not guaranteed 
in avoided deforestation projects

• Avoided deforestation project + 
formal protection = Better 
conservation outcomes
• But does it break additionality 

rules?

• Multi-indicator scorecards can:
• Provide a mechanism to 

evaluate ecological integrity
• Support development of 

higher-integrity credits

We need to extend our definition of 
what high-integrity is before the next 

controversy 
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Thank you for your time

Tao Chen (Jonas)
jtchen@ntu.edu.sg

Questions?
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