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• Summarize results of Cameron et al. 
(forthcoming) on household solid fuel use in South 
Asia 

 

• Development of household survey database 

 

• Idea for “distributional downscaling” of SSP’s for 
household modeling 

 

 
 

 

 

 

 

My objectives today 



“Synergies and Trade-offs between Climate Mitigation 
and Universal Access to Clean Cooking Goals”  

 

C. Cameron, S. Pachauri, N.D. Rao, D. McCollum, J. Rogelj, K. Riahi 
forthcoming in Nature Energy 

• South Asia model runs 
through 2050 

 
• Effect of mitigation on 

household solid fuel use 
 

• Efficacy of countervailing 
“energy access policies” 
 

• Impact of policy on different 
types of households 



“MESSAGE-Access”: iteratively-linked energy 
system model and household fuel choice model 



Effect of mitigation on number of 
solid fuel users in South Asia 
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Additional 340 million solid fuel users in 2030 



Effect of mitigation on different groups 

2040 2050 2030 2020 2010 

Direct effects on “poorest of the poor” are negligible 



• Strong mitigation increases solid fuel reliance by 
340 million people in 2030 

• Cost of “reversing” this effect (return to NNP) is 
only $3-10 billion per year 

• But mitigation increases cost of achieving 90% 
clean fuel access by ~$12 billion per year 

• Efficiency of access policy more important than 
stringency of mitigation 

• Distributional effects are uneven (and unintuitive?) 

 

 

 

Key findings for South Asia 
Cameron et al., forthcoming in Nature Energy 



• Building database of household consumption surveys 
Goal: Expand to other regions 

Region Country Year(s) Status 
Southeast Asia Indonesia 2005, 2008, 2011 Complete 
South Asia India 2001, 2005, 2012 Complete 
Latin America Brazil 2003, 2009 Complete 
Africa South Africa 2000, 2006, 2011 Complete 

Ghana 2005, 2013 Complete 
Uganda 2006, 2013 Processing 
Ethiopia 2014 Processing 
Tanzania 2013 Processing 
Nigeria 2013 Processing 

East Asia China 2011, 2013 Processing 

• Ability to add 400+ DHS and MICS surveys (100+ countries, 25 years) 



Idea: Simulate continuous distribution of household classes 

Household “classes”  
 
Potential to model joint 
classification combining 
electrification status, 
age, education, etc. 

Technique 
 
Pareto-lognormal distribution +  
Lots of household data +  
Machine learning algorithms 

India 2005 



India 2005 

India 2030 (SSP2) 

Simulation input requirements: 
 
• Population 
• Mean per-capita expenditure/income 
• Gini coefficient (SSP extension?) 
• HH survey database 
• Some assumptions… 

Idea: Distributional downscaling of SSP projections 



Example: Total cooking energy by fuel and income 

Solid 
fuel 

LPG and electricity 

Kerosene 

Model capable of 
using heterogeneous 

HH-level inputs 

India 2005 



• Is the goal of HH heterogeneity better model 
dynamics or more politically-relevant outputs? 

• Which existing models could/would take 
advantage of distributionally-downscaled inputs?   
(or use similar techniques for downscaling of results)  

• Is inequality a scenario dimension that the 
community could/should/will consider more 
directly? 

 

 

Questions rather than answers… 

Thank you! 
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