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Winrock 
International 

•  Winrock’s mission is 
to empower the 
disadvantaged, 
increase economic 
opportunity and 
sustain natural 
resources across the 
globe. 

•  Chair and Secretariat 
of AFOLU Working 
Group 
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What are 
Agroforestry 

Systems? 

§  Agroforestry is a management 
system that integrates trees in the 
agricultural landscape (IPCC, 2000). 

§  Encompass a wide variety of 
practices combining trees and food 
production 
§  Employed from temperate to 

tropical climate 
§  Can optimize tradeoffs between food 

production, poverty alleviation, and 
environmental conservation 
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Framing 
the issue – 

Food 
production 

perspective 

§  Africa’s agriculture is dominated by 
smallhoder with strong priority on food 
security (Mbow et al., 2014) 

§  Conventional agricultural often leads to 
reduced productivity due to soil 
degradation 

§  “Green revolution” model has proven 
costly and unsustainable, particularly in 
Africa (Mueller et al., 2012) 

§  Due subsidies and inputs  

Ø Agroforestry promotes land rehabilitation 
while producing agricultural goods 
Ø Leads to greater soil fertility by 

increasing SOC (Chatterjee et al., 
2018) 
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Framing 
the issue – 

Climate 
change 

perspective 

§  25% of global GHG emissions come 
from the AFOLU sector (IPCC 5th 
Assessment Report) 
§  As much as 80% in lower income 

countries 

§  Agricultural systems are adversely 
affected by land pressure and climate 
change  

Ø Noting this, 85% of developing nations 
included AFOLU commitments in their 
NDCs (FAO, 2016) 
Ø 3rd largest carbon sink in Africa, after 

primary forests and long term 
fallows (Oke and Odebiyi, 2007)  
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Agroforestry 
Mitigation 

Aspects 

§  Leads to greater carbon removal and 
storage than conventional agriculture 
§  Biomass and SOC 
§  Enhance carbon sink potential of 

productive lands 
§  May enhance productivity and yields 

§  Exploit horizontal and vertical 
stratum 

§  Reduces pressure on existing forest for 
timber and NTFP 
§  Leads to lower in deforestation and 

forest degradation 
§  Possible productive rehabilitation of 

degraded lands 
§  May facilitate securing  
financing  
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Agroforestry Mitigation Aspects 
Ø  Multitude of arrangements          difficult to estimate mitigation potential 

ü  USAID AFOLU Carbon Calculator 
www.afolucarbon.org  ü  IUCN FLR Global 

Emissions and 
Removals Database 

https://infoflr.org/what-
flr/global-emissions-
and-removals-
databases  

ü  World Agroforestry Center 
http://
www.worldagroforestry.org/  

Online resources 
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Agroforestry Mitigation Aspects 
USAID AFOLU Carbon Calculator    www.afolucarbon.org  

§  Proposed stratification of various AFS types (Winrock International, 2014) 

Multistrata 
Homegardens, shaded perennials 

Tree intercropping 
Alleycropping, multi-purpose trees on farmland 

Silvopastoral 
Scattered trees on pastureland, tree-fodder systems 

Protective 
Boundary plantings, windbreaks, hedges 

Woodlots 
Block planting of tree for specific purpose, reclamation of 

waterlogged soils, woodfules 



winrock.org 

Agroforestry 
Mitigation 

Aspects 

USAID AFOLU Carbon Calculator 
www.afolucarbon.org 
§  48 data sources were compiled 

(Winrock International, 2014) 
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Agroforestry Adaptation Aspects 

ü Enhance resilience 

Political 
• Support achieving 
political commitments 

Environmental 
• Soil conservation 
• Biodiversity Increase 

Economic 
• Diversify income 
• Regulate cash flow 
• May facilitate financing 

Social 
• Diversify diet 
• May assist securing tenure 
• Revives traditional 
cultivation 

• Hydrology regulation 
• Habitat provision 
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Agroforestry 
Adaptation 

Aspects 

§  Promote flexible response to shifts in 
ecological conditions 

§  Restore vegetation cover and ecosystem 
functions 

§  Regulate microclimate 
§  Mitigate climate extreme on crops 
§  Enhance evapotranspiration by 

groundwater tapping 
§  Crop diversification 

§  Enhance ability to buffer deleterious 
economic impacts of changing 
climate 
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Implementation 
Challenges 

§  Change land management customs and 
practices 

§  Technical assistance 
§  Access to markets 
§  Financing options 

§  Positive results may not be immediate 
§  Long establishment time 

§  Requires commitment from landowner and 
network of service providers 

§  Confusion in GHG accounting approaches 
§  Which land-use category does AFS belongs to? Forest? 

Cropland? Grassland?  
§  Difficulty mapping AFS as result of similar spectral 

signatures with native forests 
§  Where can general default values be obtained? 
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Final Remarks 

§  Leads to quantifiable climate mitigation and 
adaptation benefits 

§  Enhance social, economic and environmental 
and political resilience 

§  Heterogeneity of AFS results in difficult 
estimation of mitigation and adaptation impacts 
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THANK YOU 
winrock.org 

/winrockinternational 

@WinrockIntl 

/company/Winrock-International 

winrock_international 

Felipe Casarim 
fcasarim@winrock.org  


