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Mini-grids as New Market Opportunities 

GIZ Microenergy Minigrid Workshop, February 26, 2013 

      http://rael.berkeley.edu 

Science and Policy Tools & Challenges 

for Mini-Grids 



The Number of Unelectrified People (and fuel based 

lighting users) in Asia is Even Higher than in Africa 

Source: IEA, 2010 World Energy Outlook 

Africa:   ̴ 600 million 

Asia:   ̴ 800 million 

Americas:

   ̴ 30 

million 

It's virtually impossible for us to meet climate change targets 

with current policies; would take ‘a doubling of the current 

effort and then another doubling again.   

-Fatih Birol, Chief Economist, International Energy Agency  

 

The BBC reports that Birol has ‘said the unsayable’ 



Technology ‘Decision Tree’ 

Source: World Bank 

Far too simplistic: social issues at least as important … 

Solar Home System 

 

Wind-hybrid system 



Quantitative Assessments: Energy and Human Development 
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Electricity Access and the Millennium Development Goals 

Gershenson, Alstone, Kammen, et al, in progress 



UN General Assembly resolution 65/151 

Diverse Energy Opportunities 

• RAEL is engaged in energy systems science across scales 

 

• Off-grid, mini-grid, low-carbon large scale energy systems 

 

• RAEL Mini-grid projects in:  

 

• French Polynesia, Kenya, Nicaragua, Malaysian Borneo, 

South Sudan, First Peoples Nations (N. America) 

 

• Tools for low-carbon system design and assessment 

 

• National Geographic Great Energy Challenge 

 

 http://environment.nationalgeographic.com 



UN General Assembly resolution 65/151 

Community Energy Mini-grid Systems: 
Atlantic coast of Nicaragua 

Casillas and Kammen (2010) “The energy-poverty-climate nexus,” Science, 330, 1182-4  

Community energy education 

 

Energy options: wind and biodiesel 

 

Market woman, “must freeze fish” 

 

Households with mini grid and satellite 
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Technology to Make Mini-grids Social 



Green Day in Borneo 

Sabah, Malaysia  

(former British North Borneo) 



Community Mini-grid, Crocker Highlands 

Sabah, Malaysian Borneo 
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Clean Energy Options for Sabah 
an analysis of resource availability and unit cost 
 
 
 

Tyler McNish1, 2 
Prof. Daniel M. Kammen1, 3, 4 * 

Benjamin Gutierrez5 
 

March 2010 
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Green Day in Borneo 

Opportunities and trade-offs 



Borneo Says No to Dirty Energy 

By Jennifer Pinkowski Tuesday, 

Feb. 22, 2011 

 

 

 

 

UN General Assembly resolution 65/151 
http://www.time.com/time/health/article/0,8599,2052627,00.html#ixzz1lvOeiiyz 

 

Integrating these systems tools with civil 

society-industry dialog 

Daniel Kammen of the University of 

California, Berkeley, who directed an 

energy and environmental-impact study 

commissioned by a coalition of green 

groups, which was used widely in the 

discussions of Sabah's energy options. 

"It is a turning point that should bring 

deserved praise and partnerships to 

Malaysia at the upcoming climate 

conference in Durban, South Africa,” 
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Evaluating Costs and Magnitudes: 

 



Global Greenhouse Gas Marginal Abatement 

Curve: 

Mexico Low-Carbon Study 

 

15 
JJohnson, et al.,  Low-carbon study for Mexico (2010): The 

World Bank 



Observed Reductions 

Orinoco/Marshall Point Load Profiles
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Community Marginal Abatement Curve… 

Casillas and Kammen (2010) “The energy-poverty-climate nexus,” Science, 330, 1182 - 1184  
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GLOBAL 

LOCAL 

Atlantic 
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Nicaragua 
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PLANNING 

AND DECISION 

MAKING FROM 

LOCAL TO 

GLOBAL 



Mini-grid Service and Sustainability 

Multiple challenges exist,  

including: 

 

• System flexibility as 

demand evolves 

(victim or beneficiary 

of success?) 

 
• Local technical and 

financial management 

 

• Evolution when mini-grids 

interact with central grids 



United Nations Secretary General’s High Level Commission 

on Sustainable Energy for All  

(SE4All, http://www.sustainableenergyforall.org/) 

● Universal Access to Modern Energy Services 

● Doubling the Rate of Improvement in Energy 

Efficiency 

● Doubling the Share of Renewable Energy in 

Global Energy Mix 

  



 

UN Assembly, September 24, 2012 
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Sustainable Energy For All: 



 
Daniel Kammen, ECPA Ambassador for the U. S. State Department, 2010 - 

 

Chief Technical Specialist for Renewable Energy and Energy Efficiency, 
The World Bank, 2010 - 2011 

 

 

 



Sustainable Energy Options for Kosovo –  January 19, 2012 
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** Version 1 ** 

 

Sustainable Energy Options for  K osovo 

An analysis of resource availability and cost   

 

Daniel M. Kammen, Maryam Mozafari and Daniel Prull 

 

January 15, 2012 
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