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Contextualizing “global 

energy poverty”



Two traditional ways of measuring “energy 
poverty”:

Number of people lacking 

access to electricity (millions)

Number of 

people relying on 

the traditional use 

of biomass for 

cooking (millions)

Africa 587 657

Sub-Saharan 

Africa

585 653

Asia 799 1,937

China 8 423

India 404 855

Other Asia 387 659

South America 31 85

World 1,441 2,679



Newer (2010) methods expand to two 
more services, productive energy and 
mobility:

Level Electricity Use kWh per 

person per 

year

Solid Fuel Use Mobility Kilograms of oil 

equivalent per 

person per year

Basic human 

needs

Lighting, health, 

education, and 

communication

50 to 100 Cooking and 

heating

None, walking 

or bicycling

50 to 100

Productive uses Agriculture, water 

pumping for 

irrigation, fertilizer, 

mechanized 

tilling, processing

500 to 1,000 Minimal Mass transit, 

motorcycle, or 

scooter

150

Modern society 

needs

Domestic 

appliances, 

cooling, heating

2,000 Minimal Private 

transportation

250 to 450





Why it matters beyond a “poverty” or “environmental” issue:

Wood is the fuel that warms “four times”



Burden of Disease Attributable to 20 Leading 

Risk Factors in 20 for Both Sexes (percent of 

Disability Adjusted Life Years)

December 2012 evidence from 

the Lancet:



It’s also an issue of justice and equity:



A brief survey of small-

scale energy systems
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Microhydro dams
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Solar home systems
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Biogas digesters





Small-scale wind turbines
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Improved or clean cookstoves



27

27



28



Research methods



Case selection (from 1000+ to 
10):



What’s unique?

• Critical stakeholder analysis

• Mixed methods (interviews, literature review, 

participant observation, site visits, sometimes a survey)

• “Grounded theory” or “qualitative factor analysis”

• Socio-technical approach, drawn from my 

background in science policy/science and technology 

studies

• Rich comparative focus

• Narrative presentation of data 

• Inclusion of successes and failures



• 441 research interviews and meetings with 189 institutions over the course of 

four years, anonymous 
• Government agencies such as the Nepal Ministry of Energy, Indonesian Ministry of 

Finance, Indian Ministry of New and Renewable Energy, Chinese Ministry of Science and 

Technology, or Sri Lanka Sustainable Energy Authority; 

• Intergovernmental organizations such as the South Asian Association for Regional 

Cooperation, the Global Environment Facility, and the United Nations Development 

Programme; 

• International civil society organizations or think tanks, including Conservation 

International, Friends of the Earth, Transparency International, and the Stockholm 

Environmental Institute;

• Local civil society organizations or think tanks, including Grameen Shakti, Yayasan

Pelangi Indonesia, and Pragati Pratishthan;

• Electricity suppliers including the Nepal Electricity Authority, Tenaga Nasional Berhad in 

Malaysia, Ceylon Electricity Board in Sri Lanka, and Papua New Guinea Power Limited;

• Manufacturers, industry groups, and commercial retailers such as Alstrom Hydro, Barefoot 

Power Systems, Sime Darby, Siemens, and Sunlabob; 

• Financiers and bilateral development donors including Deutsche Gesellschaft für

Technische Zusammenarbeit, United States Agency for International Development, the 

Asian Development Bank, and the World Bank Group; and

• Universities and research institutes including the International Center for Integrated 

Mountain Development, University of Dhaka, University of Papua New Guinea, and the 

Chinese Academy of Sciences.

Data collection process



• Supplemented with 90 

renewable energy site facilities in 

the ten countries

• Variety of sources, systems, 

sizes, and capacities 

• Research laboratories

• Testing centers

• Factories

• Assembly lines

• Public and private

• Plus focus group discussions with 

almost 800 community members

• Households

• Village leaders

• Political representatives

• Triangulated with a second, in-

depth literature review of peer-

reviewed and internet sources 

(especially project documents)

Data collection process



Finding (1): In terms of 

optimal technological 

portfolio, each country 

is unique



Economic Competitiveness of Wind, Biomass, and Small Hydropower in India

Source: World Bank.  The economic costs of generation include all capital, operational, 

and financial expenses and exclude all taxes and subsidies





Marginal carbon cost abatement curve for Malaysia



Finding (2): Policy 

mechanisms or 

business models can be 

just as important as 

technology



Model Description Example

Technology improvement and 

market development

A sort of “supply push” structure where the 

PPP develops a renewable energy 

technology to reduce costs

China’s Renewable Energy 

Development Program

End-user microfinance A sort of “demand pull” which gives loans 

to energy users to that they can purchase 

renewable energy equipment

Grameen Shakti in 

Bangladesh

Project finance Where small- and medium-scale projects 

are supported with loans and financial 

assistance from commercial banks

Energy Services Delivery 

Project in Sri Lanka

Cooperative Where communities own renewable 

energy systems themselves

Cinta Mekar Microhydro 

Project in Indonesia

Community mobilization fund Where revenues from renewable 

electricity or energy production are 

invested back into local communities

Microhydro Village 

Electrification Scheme in 

Nepal

Energy services company (ESCO) 

“fee-for-service”

Where private sector enterprises 

purchase technology and then charge 

consumers only for the renewable energy 

“service” that results

Zambia’s PV-ESCO Project

Hybrid (cross-subsidization and 

ESCO) 

Where tariffs on one type of electricity are 

then funneled into a fund to support 

renewable energy

The Rural Electrification 

Project in Laos

Hybrid (end-user microfinance and 

ESCO “fee-for-service”) 

Where private sector enterprises 

purchase technology and then charge 

consumers only for the renewable energy 

“service” that results

India’s Solar Lantern Project



Finding (3): Best 

practices or design 

principles do exist



(1)Focus on net beneficial energy access

(2)Select appropriate technology and scale

(3)Prioritize community commitment

(4)Conduct awareness raising

(5)Provide after-sales service

(6)Emphasize income generation

(7)Encourage institutional diversity

(8)Focus on affordability

(9)Build capacity 

(10) Be flexible 

(11) Always evaluate and monitor

(12) Find or build  stakeholder support, have a 

champion

They are:



Finding (4): Consider a 

new paradigm of energy 

access



A newer “paradigm” of energy access and development

seems to work  best



Finding (5): Conduct 

further research



Validate with further cases or analysis

• Develop a better typology of which 

business models match well with 

certain energy systems 

• Create more of these energy access 

curves, showcase which investments 

get you the most “access” at least cost, 

or mitigate greenhouse gas emissions 

at least cost

• Extend the analysis beyond Asia

• Kenya: flexi-biogas units

• Rwanda: traditional biogas 

cookstoves 

• Tanzania: barriers to microhydro

• Ethiopia: biofuel cookstoves for 

refugees (Project Gaia)

• Mali: distributed generation/MFPs 

• Complement the qualitative nature of 

our study with more rigorous 

quantitative tools 







1. How do we best measure, track, and improve data and planning for 

sustainable energy access? (multidimensional indicators, data gaps, 

qualitative data, subsidies)

2. Under which circumstances can particular technological 

configurations successfully deliver sustainable electricity access? 

(grid, micro/mini-grid, off-grid)

3. What sort of ‘tipping points’ might there be for dramatically scaling-

up modern cooking, heating, and cooling, and what policies would 

be needed to support such transformations? (policy mechanisms, 

finance)

4. How do current and prospective developments in fossil fuel 

resources, technologies and markets affect widespread sustainable 

energy access? (LPG stoves, shale gas)

5. How do we better address linkages with other sectors? (health, 

water, food, and education, the “nexus”)

6. What are the most compelling societal co-benefits to investments in 

energy access? (health, gender, income, mitigation, resilience) 

A research agenda grounded in challenges or 

questions



Not until the creation and maintenance of 

decent conditions of life for all people are 

recognized and accepted as a common 

obligation of all people and all countries—

not until then shall we, with a certain 

degree of justification, be able to speak of 

mankind as civilized.
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