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The relation between HDI, EDI and bioenergy dependence for the 
selected developing countries (data: UNDP-HDI, IEA-EDI, WDI – 

combustible renewables as % in total energy use) 





Fr
an

ci
s 

H
an

n
aw

ay
 

W
W

F 
In Africa 80% of energy is derived 

from firewood and charcoal 

Wood fuels 

Charcoal 

Hofstad et al 2009 

Hofstad et al 2009 

Million tons 

Million m3 



Current electricity generation from biomass-fired power 
stations in the European Union (GWh) 



 US$8b revenue +7m employment in 2007; estimated US$12b+12m by 2030 

 complex and multi-layered “command and control”-type regulatory contexts, 
which result in an unclear framework for stakeholders operating in the sector  

 

 

 
 
 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 17: Marketing channels for charcoal in Kenya  
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Charcoal is among the most commercialized resources in SSA; many stakeholders 
are competing for profit margins at different stages of the value chain from rural 

supply centres to urban demand centres 



Efficienct cooking systems 

• Reduce 

CO, PM2.5  

by 45% 

and 90% 

Vs 3 stone 
stove 

29 kJ/g 

32 kJ/g 

27 kJ/g 

• Saves 40% 

fuel Vs 

traditioanal 

3 stone 

stove 
• Yield 20% 

charcoal 

Factors: Wood, cook stoves, ventilation, user 

behaviour  

Gasifier stove 

Rural-urban linkages 

Rural landscapes are sources of  

charcoal for urban centres  

 

Over 80% of urban households in 

Eastern and most of Southern Africa 

region use charcoal 

9 out of 10 households use 

firewood in rural areas 



www.treeaid.or
g.uk 

Sustainable wood energy production 

10% kiln need 

68500t & 1720ha 

biomass = 40 t/ha biomass = 70 t/ha biomass = 260 t/ha 

In SSA, 90% of the population rely on woodfuel 

(firewood and charcoal) (IEA, 2006). 

 

Kenya 2.5m t/year or 6850 t/day 87% of it is from 

private and communal farms in drylands 

Landscape restoration  

• Coppice management of native 

species. Acacia drepanolobium 18t/ha 

of wood for charcoal 12-14yrs rotation 

(1.8-5.95t/ha charcoal)  

 

• FMNR in Senegal adopted in over 

50,000 hectares of farmland within a 

4 year period http://fmnrhub.com.au/,  

 

• Domestication of preferred woodfuel 

species -yield more than native 

stands 6 year rotation+honey, pasture 

 

 

 

 

 

 

 

• In Embu Kenya 40% of households 

exclusively source firewood from 

trees on farm 

30% kiln need 

22605t & 565ha               

http://fmnrhub.com.au/
http://fmnrhub.com.au/
http://fmnrhub.com.au/






• Negative perception: more negative than nurturing 

 

 

• Inadequate funding and investment  in wood energy 

 

 

• Policy: more controlling than enabling and regulating 

 

 

• Localizing improved cooking systems 

Challenges facing development of 

sustinable  woodfuel  

Sustainable 

management of 

wood production  

  

Efficient wood to 

charcoal 

conversion 

technologies 

  

Effective  

transportation 

  

Improved 

marketing and 

partnership 

development  

Efficient 

consumption 

technologies 

  



• Provide an enabling legal and political environment 

• Improve market accessibility 

• Involve farmers in the project-planning process 

• Improve access to knowledge and training 

• Introduce more secure tenure 

• Overcome the barriers of high opportunity costs to 

land 

• Improve access to farm implements and capital 

Thorlakson and Neufeldt, 2012 

Barriers to adoption of agroforestry 
 in smallholder agriculture 







CSA AT ICRAF 

 Gender and inclusion for 
resilience* 
 Moving from sex disaggregated 

diagnostic research towards 
informing, catalyzing and targeting 
adaptation and mitigation solutions 
to women  

 Finding:  Gender norms must be 
addressed to achieve the SDGs and 
CGIAR IDO 



Thanks for a future 


