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Energy Options for Cooking and Other Domestic Energy Needs of the 
Poor and Women in the Era of High Fossil Fuel Prices 

 
1.  INTRODUCTION 
 
Cooking accounts for at least eighty percent of the energy consumed in poor households 
in Asia-Pacific developing countries. Fuel wood, other biomass and derivatives like 
charcoal meet the bulk of this cooking energy need. The time implications of gathering 
and cooking with these traditional fuels on poor women are severe, as are the health 
implications of resulting indoor air pollution. Although these facts have been known and 
argued for decades, efforts to expand modern energy access tend to be centered on ‘other’ 
domestic energy needs for lighting, drinking water supply, communication etc., in poor 
households. The neglect of cooking energy at the policy and programme levels is driven 
by: 
• A perception that there really are no immediate options to traditional fuels other than 

fossil fuels like kerosene, coal and LPG; and 
• The assumption that as poverty reduces over time, people will be able to ‘climb’ the 

energy ladder to replace traditional fuels with these fossil fuels. 
 
In the present era of volatile and uncertain fossil fuel prices, which may be prolonged, the 
prospects for poor households to find alternatives to traditional fuels for cooking are 
dimmer than ever. From 2003 till mid-2008, prices of kerosene, diesel, LPG and coal 
have accelerated out of their reach and rising inflation has shrunk disposable incomes, 
constraining the ability of the poor to reduce their biomass energy dependence. The 
benefits of the steep downturn in global oil prices since July 2008 have not trickled down 
to the poor yet, nor is it clear if the downturn will reverse itself as abruptly as it started. 
Furthermore, the assumption that reducing poverty will facilitate the transition to modern 
fuels for cooking and other domestic needs is challengeable as, in fact, the latter may be a 
precondition for the former where poor women are concerned. 
 
This paper elaborates this situation and, against the background of prevailing policy 
responses in regional countries, explores answers to the following questions: 
• What is the energy status of the poor, and poor women in particular, in Asia-Pacific 

developing countries? 
• Which fuels, technologies and delivery mechanisms can enable a large-scale 

transition away from traditional biomass fuels for cooking among the poor? 
• What role can electricity (both grid supply and off-grid renewables) play in meeting 

the poor’s (i) cooking energy needs, and (ii) other domestic energy needs? 
• How to ensure renewable energy technologies reach the poor who are largely left out 

in current promotional efforts? 
• What policy changes — in the energy sector as well as in other related sectors — are 

needed to ensure the poor’s cooking and other domestic energy needs are fully met 
within the next 10 years? 
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2.  THE REGIONAL SITUATION 
 
2.1 Role of fossil fuels in the lives of the poor and women 
 
More than half of the world’s population and two-thirds of the poor live in the Asia-
Pacific Region. Nearly 439 million of the poor live in South Asia and 261 million in East 
Asia and the Pacific (UNDP, 2004). Most of these poor people live in rural areas with no 
or limited access to clean energy sources and can only afford modern fuels in small 
quantities to meet basic energy needs, like the use of kerosene for essential lighting. 
Despite the wide variations that persist among countries in the Asia-Pacific region, the 
assessment of rural poverty shows that women in poverty are more challenged than poor 
men due to their limited access to resources (IFAD, 2002). The impact of improved 
energy services on the poor and women is bound to be strong, because lighting, cooking, 
and heating constitute the bulk of energy consumption in rural areas.  
 
As shown in Figure 1, poverty in the region is closely linked to high traditional biomass 
energy consumption, which is directly linked to women, as well as to low access to 
electricity. Nearly a third of the world population, more than 1 billion people, lacked 
access to electricity in 2000. As many as 72 percent of the world’s population depending 
on biomass fuels live in the Asia Pacific region.  
 
Nevertheless, modern fuels, particularly petroleum fuels, have significantly penetrated 
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the energy use in the developing countries of the region. These fuels have also reached 
the poor, who will be most vulnerable to oil price increases. Field surveys conducted by 
the UNDP in 2007 under a study entitled “Overcoming Vulnerability to Rising Oil Prices 
– Options for Asia and the Pacific”1 showed that four main types of fossil fuels are used 
by poor households:  
• Kerosene – Rural communities mainly use kerosene for lighting whereas urban 

households use it for both lighting and cooking. 
• LPG – Most urban households prefer this for cooking because it is convenient, 

efficient and clean, though many rural households may opt to cook with traditional 
(biomass) fuels. 

• Diesel – In rural areas diesel is used as a fuel for farm machinery and as a source of 
electricity in power generators. The poorest households, however, tend to use diesel 
more indirectly, through public transportation. 

• Gasoline – This is the least significant fuel for poor households, since it is used 
mainly in cars and motorcycles that relatively few can afford. 

 
In addition, farming communities use chemical fertilisers, which often have petroleum 
products and natural gas as feedstock. Expenditure on petroleum-based fertilisers can be 
quite substantial for poor households. 
 
The field surveys showed that poor communities had experienced steep increases in the 
retail prices of all these oil products. Before 2003, the poor had been protected to some 
extent by government subsidies. But when prices started going up, these policies proved 
difficult to sustain and subsidy shields were steadily stripped away. In some countries, 
the resulting price increases provoked a public backlash, posing a dilemma for 
governments torn between the conflicting priorities of fiscal prudence and social justice. 
 
Table 1- Uses of Petroleum by Poor Population of the Asia-Pacific Region (UNDP 2008) 

 

                                                
1 UNDP 2008. The field surveys covered rural and urban poor areas of China, India, Indonesia and Lao 
PDR.  
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On the whole, the survey clearly indicated that rising oil prices left the poor with few 
choices other than to cut back on their consumption of oil products, or to bear the higher 
prices and look elsewhere in their household budgets to find the extra money. Since the 
urban poor rely more on oil products like kerosene and LPG, they are worse off than their 
rural counterparts, who are either biomass users or have the biomass option to fall back 
upon. The rural poor, however, are more vulnerable to higher prices of fuels used for 
lighting. Though this is especially true for un-electrified villages, electrified villages are 
also affected due to the frequent power cuts. They are also at a greater disadvantage when 
it comes to transport fuel costs, because the inability to pay for transportation means 
foregoing essential services that are not available in the village. For certain critical uses, 
these households have had little option but to pay ever-increasing prices for fuels and 
other oil products, which has encroached upon their other needs.2  
 
2.2 Implications of high fossil fuel prices 
 
In theory, people climbing the energy ladder - switching from inferior energy sources to 
increasingly efficient (and more expensive) modern energy sources - are expected to be 
experiencing growth in their incomes. For those who are at the bottom rungs of the ladder 
— the women and the poor — it means moving up from a labour-intensive way of life 
that consumes a disproportionate amount of their time, to an energy-intensive way of life 
that unleashes their human potential for betterment. Increases in the prices of oil products 
have reversed this process for many poor households, forcing them to either consume less 
of these products, or to fall back upon inferior sources of energy. This was also shown in 
the UNDP 2007 field surveys. The implications of these for Millennium Development 
Goal (MDG) targets are negative (see Table 2 below).  
 
In India and Indonesia, many rural communities have had to cut back the use of kerosene 
for cooking, reverting wholly or partly to biomass and dung cakes. Across all countries, 
wherever families have switched back to biomass fuels, the worst-affected are women 
and children, who do not only suffer from increased indoor air pollution, but who also 
have to spend more time and effort on gathering fuels, as has happened widely in India 
and China. 
 
The increase in energy prices has contributed to rising household expenditures and have 
forced women to spend more time on other work. Urban household surveys in India 
showed that many women have started working -mostly as domestic help in other 
people’s homes- to supplement family incomes. The surveys also reported rising 
domestic tensions due to heightened financial pressure. The majority of families 
interviewed were contemplating loans from moneylenders, self-help groups, banks and 
family members to cope.  
 
 
 
 

                                                
2 UNDP 2008 
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Table 2: Implications of High Oil Prices for the MDGs 

 
 
As a result of rising transport costs, 64 percent of surveyed rural households in Lao PDR 
reported scaling down their expenditures on children’s education, and 35 percent said 
they are able to spend less on items other than the most essential, like food, clothing and 
health care. In India, rising transport costs have compelled a number of households in 
both rural and urban contexts to move their children to schools closer to their homes from 
better ones farther away. The quality of children’s education has suffered as a result.  
 
 
3.  ENERGY OPTIONS FOR COOKING AND HEATING  
In their fuel options for cooking and heating, the poor are still mainly relying on 
renewable energy sources. Traditional woody biomass and agricultural waste are the 
main sources for heating for most countries in the Asia-Pacific region. 
 
In places where high commercial demand leads to unsustainable harvesting, biomass is 
no longer a renewable energy source. Moreover, most of the cook stoves used are 
inefficient and produce smoke, posing particularly women’s and children’s health at risk. 
The continued and growing use of biomass, coupled with inefficient technologies and 
unsustainable resource management practices pose multiple problems. 
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When oil prices were low, a major strategy to address problems associated with the use of 
traditional biomass was to promote the use of ‘cleaner’ petroleum fuels, such as kerosene 
and LPG. In the last couple of decades, many countries have steadily shifted their 
populations –including the poor- into using these fuels through subsidies. However, 
during extended periods of high oil prices, people -particularly the poor- have shifted 
back to traditional biomass, as prices of petroleum products increase and governments 
can no longer afford the subsidies. 
 
Despite the softening of prices in the last few months - towards early 2009 – (which was 
driven by expectations that demand for oil will decrease due to the contraction of the 
global economy), there is still the possibility that oil prices will continue to rise in the 
longer term. Such a situation offers an opportunity to seek new and promising directions 
for countries to redesign their policies to achieve not only national energy security, but 
also security at the household level. 
 
The following is a list of fuel and technology options that have proven or at least have 
shown a promising potential for providing energy for cooking and heating, not only of 
poor men and women, but for the whole population.  
 
Improved biomass stoves3 
 
Improved biomass stoves have potential for rural and urban areas, but are mostly used in 
rural areas. The three main justifications for improving biomass stoves are efficiency 
(thermal), economy (fuel cost savings) and environmental (reduced indoor air pollution 
and fuel wood supply conservation). Many of the improved cook stoves programmes in 
the region have focused on providing technical assistance and market development 
support to artisans and stove entrepreneurs. Notable among private sector (in this case 
stove manufacturers) driven cook stoves programmes are the Chinese cook stoves 
programme, the Anagi stove in Sri Lanka, and more recently the New Lao Stove 
promoted under the Cambodia Fuelwood Savings Project (CFSP). 
 
The Chinese National Improved Stove programme (NISP) programme, the largest and 
arguably the most successful in the world, relied on rural private stove companies. 
Between 1982 and 1999, the NISP disseminated 180 million improved biomass stoves. 
The stove adopters pay the full cost of material and labour (about US$10), while the 
government helps the producers through designs for stove construction, training, 
administration and promotion support – which is basically a subsidy to pay for the 
indirect costs of stove making enterprises. The programme established local energy 
offices to provide training, service, installation support, and programme monitoring. It 
also fostered self-sustaining rural energy enterprises that manufactured, installed, and 
serviced the stoves. 
 

                                                
3 WI (Winrock International), 2006 
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The Sri Lankan Anagi stove is also an example where the market for biomass stoves for 
the urban poor encouraged artisans to get into business as mass producers of stoves and 
to distribute them through normal market mechanisms. Village potters have been trained 
to manufacture models made of clay according to strict standards and the stoves are 
available widely in the market. It is estimated that over 2 million units have been sold 
since 1991. A Sri Lankan NGO, IDEA (Integrated Development Association), has trained 
120 rural potters across 14 districts of the country, who now produce about 300,000 
stoves per year. Today, the Anagi stove is one of the most widespread pottery items in 
village grocery stores.    
 
In Cambodia, the CFSP (Cambodia Fuelwood Saving Project) provides technical and 
business development training to stove entrepreneurs, who then sell the stoves. CFSP has 
trained improved cook stove producers. For each stove, the producers invest an average 
of US$0.50 more than for a traditional stove. CFSP has also created the Improved 
Cookstove Producers and Distributors Association Cambodia, which facilitates sectoral 
development, quality assurance, and the long-term sustainability of ICS dissemination. 
 
Enterprise development has been the hallmark of the Nepal improved cook stoves 
programme as well. In the Nepal ICS programme, capacity building inputs are provided 
by a government agency, the Alternative Energy Promotion Centre (AEPC), which has 
been instrumental in expanding informal private sector participation in this sub sector. 
The Center for Rural Technology (CRT) and other NGOs promote stoves in rural areas 
by training village stove builders, often women, who build improved stoves in people’s 
homes for a fee. Construction of the improved stoves is carried out exclusively by the 
trained masons. In 2005, there were about 1,700 trained technicians to carry out improved 
stoves installation in Nepal.   
 
A parallel programme in India started in 1983 and resulted in more than 30 million 
improved stoves by 2000. This was a centralised government programme that subsidised 
half the cost of the stoves. Surveys suggest that only one third of the stoves in the India 
programme are still being used. Reasons cited for the lack of sustained use were that 
stoves did not save energy, broke down, and were poorly constructed. 
 
The Appropriate Rural Technology Institute (ARTI), an Indian NGO, has done 
pioneering work to develop and commercialize improved cook stoves in the state of 
Maharashtra. As a part of its strategy, ARTI identifies traditional potters and trains them 
in improved cook stove construction. In addition to construction training, ARTI imparts 
the self-employed workers with other skills necessary for running the business. These 
include market surveys, costing, inventory control, quality control, preparing project 
proposals for financial institutions, tax and labour laws, salesmanship and advertising. 
ARTI also encourages them to set up their own businesses and operate as independent 
entrepreneurs, providing them with financial and other necessary support. 
Entrepreneurship in improved cook stoves makes economic sense when it is promoted as 
a complementary activity to other traditional trades like pottery. 
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Biogas Systems4  
Biogas systems are mainly used in rural areas. Biogas generation is an alternative to 
burning biomass, particularly cow dung. Biogas substitutes LPG and kerosene for 
cooking and heating. As of 2005, around 16 million Asia-Pacific rural households cooked 
and lit their homes using biogas produced in household-scale anaerobic digesters. This 
includes 12 million households in China (see case study below) and 3.7 million 
households in India. By 2005, China had 17 million biogas users.  
 
In Nepal, the Biogas Support Programme, a Clean Development Mechanism project 
under the Kyoto Protocol, is to supply 200,000 new biogas plants by 2009. Currently, 
around 20,000 new systems are being installed there each year. A typical digester of 6–8 
cubic meters in size produces 300 cubic meters of biogas a year and, if manufactured 
domestically, costs $200–250 and pays for itself over time. Nepal provides 75 percent 
subsidies for family-scale biogas plants.  These units can be supplied by local companies, 
as digesters are a simple technology with no need for advanced expertise. After receiving 
training, farmers can build the digesters themselves. A new government programme in 
China started in 2002 and subsidises farmers who build their own units, providing nearly 
$100 per digester. Estimates suggest that more than 1 million biogas digesters are being 
produced in China each year. 
 

 
Biogas has advantages over other technologies, because it has the added benefit of 
producing very fertile slurry that can boost agriculture productivity. Moreover, the 
systems can feed generators to produce electricity and motive power, in addition to 
providing energy for cooking and heating. 
 
Recently, more and more of commercial-scale biogas systems are being promoted and 
installed, particularly in China. Some promising options for the future, especially in an 
era of high fossil fuel prices, will be piped and bottled biogas from community and 

                                                
4 WI, 2006 
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commercial-scale systems for both cooking and electricity generation. Among the 
advantages of such systems is their potential to overcome cultural issues of unwillingness 
to handle animal dung in many developing countries other than China. 5   
     
“Modern” Biofuels6 
 
Biofuels in cook stoves can be both for rural and urban areas but large market potential 
can be developed in urban areas. 
 
Jatropha oil in cook stoves - In recent years, 
Germany has developed a technology that 
allows the use of diverse crude or refined plant 
oils, such as jatropha oil, in a pressure stove 
with a special burner that does not require 
blending with other fuels. The stove 
technology has been acquired by the Bosch and 
Siemens Home Appliances Group7 and the 
stove has been tested in the Philippines and, 
since 2006, in Arusha, Tanzania, using oil from 
a local jatropha plantation. Production of the stove began at both locations at the end of 
2006, using mainly local material, but still relying on the import of one crucial high-
technology component from Germany. The cost per stove is around US$50 (or Euro 30) 
per unit, including the cost of imported components (UNDESA). 
 
 

Biofuel Use in Africa 

Between 2000 and 2003, the World Bank’s Development Marketplace Program shepherded the 
Millennium Gelfuel Initiative (MGI), a public-private partnership aimed at adapting and disseminating 
gelfuel for African households. Gelfuel is based on ethanol, produced through the fermentation and 
distillation of sugars (derived from molasses, sugar cane, sweet sorghum, etc.) or starch crops (cassava, 
maize, etc.). It is renewable and can be produced locally in most African countries.  

Projects are under different stages of preparation in Benin, Ethiopia, Madagascar, Mozambique, and 
Senegal. Direct ethanol itself costs only about 70 percent as much as gelfuel, but until recently was not 
considered appropriate for cooking due mainly to incompatibility with stoves and the potential for spillage. 
With the recent development of new low-cost (US $15) direct-ethanol stoves, cooking with biofuel will 
lower the expense of cooking even more, making direct ethanol competitive even with fuel wood and 
charcoal. (REN21, 2005) 

 
Ethanol in cook stoves - Gelfuel has already been in use for several decades as a cooking 
fuel for soldiers or for recreational and catering purposes. The gelfuel is now promoted as 
household cooking fuel in Africa by the World Bank’s Development Marketplace 
Program (see box). In each municipality targeted by the programme, the municipality 
supplies an average of 1,200-1,300 families with one stove and 5 liters of gelfuel monthly 

                                                
 5 Dai Lin, etc  
6 UNDESA, 2005 
7 (http://www.bsh-group.com/index.php?109906) 

Jatropha Cultivation & Oil Production 

The cultivation of jatropha and the production 
of biodiesel can make a significant 
contribution to sustainable rural development. 
This positive impact can significantly 
increased with the dissemination of low cost 
biofuel cook stoves that are more affordable 
for poor small-scale farmers and other rural 
households in developing countries. 
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for the duration of one year. Municipalities are supplied through distributors who do the 
promotion and train community members to ensure that the gelfuel is used economically.  
 
Gasifier Stoves  
 
Gasifier stoves can be used for both urban and rural households but have more advantage 
in urban settings if a sustainable supply of biomass fuels can be established. There has 
been a revival of biomass gasifiers and their direct use for heating, led primarily by India 
and China. All types of biomass, including cut twigs and branches, can be used to 
generate producer gas. This means that users need to cut off only parts of trees and thus 
can harvest biomass more sustainably. The resulting fuel is quite cheap. In India for 
example, it is less than one-tenth of the price of grid electricity and is cheaper than logs, 
coal and petroleum products (see Figure 3). 

 
 
Solar Cookers8  
 
Solar cookers are mainly for rural areas but possible in urban households where adequate 
space for solar cookers is available. Approximately 1 million households worldwide 
possess solar cookers, most of them in China and India. The solar box cooker has been 
the most effective, promoted in India through the All India Women’s Conference. Even 
cookbooks for box cookers have been published. However, few real markets exist; most 
cookers have been provided free of charge or at subsidised prices through donor 
programmes. One of the main problems with this technology is that it requires 
households to adapt to a new way of cooking. Cooking periods are longer, the food tastes 
different, and the cooking itself takes place outside of the house.  
 

                                                
8 WI, 2006 
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Solar water heaters9  
 
Solar water heaters are applicable to both rural and urban areas. Hot water for residential 
and commercial use can be provided cost-effectively by solar water heaters in many 
regions. An estimated 15 million domestic solar hot water collectors are installed 
worldwide, about two thirds of them in developing countries. China’s solar hot water 
industry mushroomed in the 1990s, with growth rates of 10–20 percent and up to 10 
million households are now served with solar hot water.  In India, investment tax policies 
providing accelerated depreciation, together with low-interest loans, have stimulated a 
large market for commercial and public facility installations, which more than tripled 
from 1990 to 2000. 
 
 
4.  SUPPLY CONSIDERATIONS FOR SUSTAINABLE BIOMASS ENERGY 

OPTIONS   
 
 
Strategies for Sustainable Wood Energy Supply Development  
 
Wood supply development programmes can focus on locating and taking stock of 
existing sustainable sources of wood fuels from forests or non-forest lands, processing 
the wood fuel, trading and distributing, and providing support to enhance sustainable 
management practices. Indigenous and locally initiated tree management and wood fuels 
harvesting practices should be understood, supported and further enhanced. Effective 
implementation of forestry laws and realisation of the rights, responsibilities and 
privileges of forest dwellers and users require strengthening of forestry agencies. They 
have to become aware of the opportunities for wood fuels, and provide policy, 
programme and field support to exploit such opportunities.  
 
Wood fuels supply programmes should also consider non-forest lands and the potential of 
other biofuels, such as crop residues and animal dung. This will require analysis and 
planning of wood energy programmes in conjunction with the formulation of land use 
and agricultural policies, plans and programmes. This means forging institutional links 
among energy, forestry, agriculture and rural development agencies.  
 
The production and trade of fuel wood and charcoal as a source of rural income, reflects 
the increasing trend towards commercialisation of these products. This applies 
particularly in urban areas and areas where there is a high concentration of demand for 
such fuels from industries and small enterprises. Processing, trade and distribution of fuel 
wood and charcoal contribute considerably to rural incomes of men and women who 
have few other alternatives for income generation. These findings should be incorporated 
into strategies and programmes that seek to make this livelihood strategy a sustainable 
form of rural development through energy resources management. In this regard, an 
integrated policy on non-forest resource development, access to forest resources for 
energy, participatory management through community engagement, utilisation and 
                                                
9 REN21, GSR 2006 
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benefit sharing, local stewardship of traditional biomass collectors and users — i.e., 
women in rural communities — should be in place to facilitate the process.  The apparent 
conflict between resource utilisation and conservation can be addressed if there is a clear 
policy on forest ownership, participatory management, access and utilization, and a 
sharing of the benefits of these programmes. 
 
 
Figure 4 – Energy and Land Use in Developing Asian Countries (Heruela 1999) 
 

 
 
 
Site-Specific Sustainable Wood Energy Policies & Strategies  
 
Fuel wood stress needs to be seen as a part of a wider resource management crisis. It 
cannot be separated from the general development of specific localities. The same is true 
of solutions to these problems; generic approaches to planning are doomed to failure 
because they miss the diversity and complexity of these problems. Formulating specific 
policies and strategies can be guided by the following criteria10: 
• The biomass resource potential of different areas, equating to agro-climatic zones; 
• The characteristic of the rural economy; 
• Constraints on access to the resource base for fuel use by different sections of the 

local community; 
• Exports of wood resources from the areas; and 
• Structural changes affecting the fuel wood situation in a locality. 
 

                                                
10 Soussan 
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5.  ENERGY OPTIONS FOR L IGHTING AND OTHER DOMESTIC E LECTRICITY 
NEEDS 

 
Renewable energy technologies (RETs) such as solar photovoltaics (PV), biogas 
digesters, small wind-electric turbines, and micro-hydro systems are some of the options 
providing electricity in rural areas, ranging from a few watts to thousands of watts, at a 
lower life-cycle cost than conventional alternatives like dry cell batteries. They contribute 
to savings on lighting expenditure by replacing more expensive conventional fuels. By 
making lighting more affordable and reliable, RETs also permit income generation 
beyond daylight.  
 
RET-based Grid Systems 
 
Renewable energy technologies are already being used to provide power to electrical 
grids. Most of this is coming from large hydro systems, but increasingly countries are 
considering small hydropower installations along with wind energy. The other main 
source for grid electricity is biomass, especially agricultural. In many cases renewables 
can compete with fossil fuel sources in generating power. The national grid does not, 
however, always extend to the poor in the more remote areas. They typically rely on 
gasoline- or diesel-powered generator sets for off-grid, or mini-grid systems for their 
electricity needs.  
 
Solar home systems (SHS)  
 
Solar home systems are mainly for off-grid rural areas. They may be used for powering 
lights, television sets, and radios for a few hours every day, usually replacing kerosene or 
candles. More than 200,000 such systems were installed worldwide in 2004 alone—
primarily in Bangladesh, Brazil, China, India, Kenya, Sri Lanka, and Thailand—adding 
to the global installed base of 1.9 million units at the end of 2004. As in stoves 
dissemination programmes, an enterprise development approach has been adopted to 
disseminate SHS involving various actors such as ESCOs (Energy Service companies), 
rural electric distributors/cooperatives, NGOs and community organisations (some ran by 
women organizations as in Bangladesh) acting as rural enterprises providing sales and 
technical supports to the local SHS markets being developed.  
 
In Sri Lanka, the Ceylon Electricity Board started popularising solar PV for rural 
domestic lighting in the early 1980s. It is now mainly the private sector that is involved in 
installation of SHS in the country. The Pansiyagama project, the Uva and North Central 
Province infrastructure development project, the Solanka project, and the Sarvodaya 
project are some of the rural community-based projects established by the private sector. 
Currently, there are three active companies marketing solar home systems. They have 
created solar centres in many regional towns to serve the rural customers.  
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These companies have established links with other organisations to provide micro credit. 
Around 8,000 SHS have been installed since the late 1980s with over 2,000 systems sold 
during 2003-2005 alone. Affordability is still a major constraint as no financial assistance 
is provided to users. The expectation that grid extension will eventually come to potential 
areas for PV-based electrification has also hindered the expansion of the solar PV 
market.11 
 
The commercial sale of PV in Kenya, without explicit development assistance, is an 
example of successful large-scale dissemination. Thailand started an ambitious program 
of SHS dissemination in 2004. The objective was to install 300,000 systems by the end of 
2005, and it is estimated that at the end of 2004 100,000 systems had been installed.12 
 
However, the record of rural solar programmes is mixed, as most poor rural households 
cannot afford even the low-end solar systems. As a result, ambitious targets for wide 
deployment of SHS are often under-reached, reflecting the challenge of working in poor 
rural areas while having expectations of meeting conventionally defined commercial 
terms.13 
 
Household wind turbines  
 
Household wind turbines are mainly for off-grid rural areas and they are limited by the 
availability of adequate wind resources. Household wind turbines have been applied by 
scattered rural dwellers and isolated rural communities, mostly for domestic uses and the 
supply of basic services, though these can also be used to power medium-voltage 
appliances. Wind power represents a significant technology to meet certain minimum 
non-caloric household and production needs at lower cost per power unit than 
photovoltaic systems.14 
 
Small hydropower (SHP)  
 
Small hydropower systems are mainly for off-grid rural areas and their potential is 
limited by the availability of adequate water resources. Worldwide, small hydropower 
(SHP) produces 59 GW of power, with over half of that capacity installed in developing 
countries. Around 50 million rural homes receive power from small hydro, mostly in 
China. Between 2002 and 2004 alone, 350 townships in China received 200 megawatts of 
small hydro capacity through the country’s Township Electrification Program. SHP is 
characterised by a high degree of technological maturity, easy maintenance, and low 
energy costs. As demonstrated by India, a developing country can establish indigenous 
manufacturing of all components. Challenges include low power in lean periods and the 
fact that many potential hydro sites are inaccessible due to difficult terrain or other 
circumstances. 15 

                                                
11 WI, 2006 
12 REN21, 2006 
13 Ibid 
14 REN21, 2006 
15 Ibid 
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Biomass Gasification 
 
As mentioned previously, recent developments in biomass gasification technologies, for 
example, engines that run on 100 percent producer gas, have made it possible to deploy 
biomass-based systems to meet total energy requirements, including electricity generation 
that can be used for cooking, lighting, and motive power.  
 
Biomass gasifier-based micro-grid system for off-grid areas is a component of Sri 
Lanka’s rural electrification programme. Sri Lanka has identified the Gliricidia tree to 
produce feedstock for use in gasifiers to generate energy. The techniques of sustainable 
growing and harvesting the trees provide a vast new resource towards fertility of crops 
and foliage for livestock. It has the potential to provide gainful agricultural employment 
for the rural population living in the 'dry-zone'. Gasifiers are user-friendly and very much 
environmentally friendly. When the available land is planted with Gliricidia and 
harvested and turned into energy, it is estimated that it can produce three times the power 
that is now used. 16 
 
Renewable energy-based mini-grids17 
 
As stated in a 2005 REN21 report, renewable energy-based mini-grids can be established 
to supply electricity to isolated rural areas, or neighbouring rural-urban areas. Renewable 
energy-based mini-grids may also be interconnected to the main grid. 
 
Tens of thousands of mini-grids exist in China, while hundreds of thousands exist in 
India, Nepal, Vietnam and Sri Lanka. Village-scale mini-grids in remote areas or on 
isolated islands have traditionally been powered with diesel generators or small hydro. 
However, generation from solar PV, wind, geothermal or biomass, often in combination, 
can replace or supplement diesel in these grids. Only around 1,000 such hybrid mini-
grids exist in the developing world, mostly in China, where they have been installed 
through the Township Electrification Program since 2002. Out of the 1 million people 
who received electricity in China through this programme, about 250,000 households 
were electrified with solar PV, wind-solar PV hybrid systems, and small hydro systems. 

                                                
16 (http://www.enerfabsrilanka.com/www/?q=node/16) 
17 REN21, 2006 
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Renewables can help reduce uncertainties with respect to fuel price volatility and 
availability and, hence, their value in reducing risks is worth mentioning. The combined 
capacities of the wind generator and solar module can generate the required energy at a 
lower cost than solar PV alone. Communities can select and combine the least expensive 
mix of technologies, which permits the best and most cost-effective solutions, given local 
circumstances. 
 
 
6.  POTENTIAL OF RETS TO REDUCE POVERTY AND ENHANCE GENDER 

EQUITY  
 
Direct Impacts on Poverty Reduction and Gender Equity 
 
A 2006 regional study for the Asia-Pacific region conducted by Winrock International for 
UNDP identified the following direct impacts of renewable energy on poverty 
reduction:18  
• Energy Expenditures - Around 80 percent of the expenditure on energy services by 

poor people is on fuel for cooking.  Studies show that the majority of the developing 
world’s poor spend 20 percent or more of their monthly income to obtain wood and 
charcoal. Savings in expenditures through fuel wood conservation, resulting from use 
of improved cook stoves and biogas plants, have been reported in many studies. In the 
hills of Nepal, the reduction in daily fuel wood use in biogas-using households was in 
the range of several to six kilograms both in summer and winter. Other work has 
shown savings of 2-4 mt of fuel wood per household per year as a result of the biogas 
installation. Electricity services reduce and can virtually eliminate expenditures on 
kerosene lighting, dry cell batteries for sound equipment, and car batteries for 
televisions. Solar home systems (SHS) may be used for powering lights, television 
sets, and radios, replacing kerosene or candles, dry cells and externally charged (e.g. 
from locally owned small gensets) lead acid batteries. In Bangladesh, the monthly 
expenses on kerosene in electrified households were only Tk. 28.3 while it was 
around Tk.65 (about $1.50 at the time) in non-electrified households.  

 

 
• Time Saving – Time saving in cooking seems to be the highest reported benefit from 

improved stoves. Cooking time is saved because of factors like the ability to use two 
pots at the same time, quick rising of temperature, and higher heat-efficiency. In case 
studies of the Biogas Support Program in Nepal, and of biogas plants in Sri Lanka 
there were also reports of time saved in cleaning, as a result of using biogas plants. 
The introduction of technologies such as biogas and improved cook stoves brings 

                                                
18 WI 2006 
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about significant reductions in collecting and processing of fuel wood, as well as in 
cooking, and it reduces the opportunity cost of women’s labour and time. The range 
of time saved in fuel wood collection from use of improved cook stoves and biogas 
ranges from 40-50 percent and as much as 4 to 8 hours per day. Time saving has also 
been reported as an important benefit arising from micro-hydro plants in Nepal, 
where the women reported a reduction in labour and time spent in processing 
activities, so that they have more time for rest and leisure. Time is also saved by not 
having to fill up kerosene lanterns and moving lights to each room. However, 
women’s work has increased in the evenings and nights with the availability of 
electric lights. Electricity also reduces women’s task of food processing, which is 
traditionally done manually.  

 

 
 
• Enhancing Gender Equity - Gender equity issues in energy, particularly regarding 

cooking and domestic energy, are crucial for realising the MDGs, empowering 
women, creating enabling conditions for women to have access to modern energy 
services and reap benefits equally, and also to enhance the share of earned income for 
poverty reduction. Worldwide, an estimated 570 million households rely on 
traditional biomass for cooking, representing almost one-third of the global 
population. In most societies, it is the women and girls who cook and spend time near 
the fire, and in developing countries they are typically exposed to very high levels of 
indoor air pollution, many for 3–7 hours a day over many years.  
 
By providing clean energy for cooking, modern energy options reduce the 
disproportionate health burden of indoor air pollution on women. RETs substitute the 
need for traditional biomass, alleviating the drudgery of fuel wood collection and 
promoting gender equality and women’s empowerment. Women in rural households 
typically devote 25 percent or more of total domestic labour to wood collection. 
Water collection is another difficult and time-consuming chore for rural populations, 
and like fuel wood collection is usually the responsibility of women and girls, 
preventing many girls from attending school. RETs can free women’s time from 
survival activities such as gathering fuel wood, fetching water, inefficient cooking, 
processing and drying crops, and manual farming work, allowing them opportunities 
for education and enterprise development.19 

                                                
19 REN21, 2006 
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Limitations of Subsidising RE for Poverty Reduction20 
 
Affordability is one of the biggest barriers to the acquisition of renewable energy 
technologies, even for lower cost renewable energy technologies used for cooking and 
other domestic energy needs. Subsidies have been the most common mechanism to 
address affordability issues.  Subsidies for renewable energy equipment have been driven 
by three interwoven factors: (a) donors using equipment installation as a visible and 
politically viable approach to development aid (particularly “tied aid” that requires the 
equipment to come from the donor country); (b) the need for subsidies to build market 
volume on the premise that costs will decline as volume increases, due to economies of 
scale and learning; and (c) government goals for addressing poverty and economic 
development in rural areas. In a market-based approach, which is the paradigm most 
promoted to achieve widespread use of renewables, many expect renewable energy to 
compete with conventional fuels with few subsidies and also expect it to alleviate 
poverty—a heavy burden.  
 

                                                
20 Ibid 
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One important lesson emerging is that donations without any cost recovery destroy a 
market-based approach. Despite bad experiences with the unsustainable use of donated 
renewable energy equipment in developing countries, donors are still undermining 
markets with large capital cost subsidies and donated equipment.  
 
Another problem is that these approaches can inhibit commercial markets because 
consumers come to expect more donor aid and will wait rather than pay market prices. 
Donor projects are still valuable—they can help familiarise governments with 
technologies and demonstrate market viability. In China, bilateral donors have provided 
concessional loans for wind power projects. Continued donor-subsidised equipment has 
created perceptions among utilities that wind power is not commercial and requires 
continued donor aid. In fact, lack of commercial competition has contributed to higher 
wind power purchase prices, which further reinforces perceptions that wind power is too 
expensive.  
 
In recent years, the use of “smart subsidies” has been advocated. These subsidies exist 
only for limited programme duration and are supposed to be self-eliminating. The theory 
is that subsidised investments and business development eventually lower transaction and 
technology costs, through learning and economies of scale, to a point where subsidies 
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become unnecessary. Smart subsidies also imply payments based on operational 
performance, rather than on capital investment. This was the case in the Nepal Biogas 
Program, where subsidy payments to individual projects were based on operational 
milestones over periods of up to three years. The Nepal programme also set subsidies 
inversely related to income. Recent renewable energy projects utilising grants from the 
GEF have adopted these approaches. 
 
Lessons suggested by experience are that:  
• Subsidies are unlikely to lead to sustainable markets unless they explicitly create the 

conditions whereby they are no longer needed (i.e., smart subsidies);  
• Subsidies can undermine private investments and business in new markets and should 

be applied with attention to private-sector conditions in a particular market;  
• Subsidies can be used effectively to build up initial market volume, local expertise, 

user awareness, appropriate technology adaptation, quality standards, and 
entrepreneurial activities;  

• Subsidies are more effective when tied to operating performance rather than 
investment; and  

• Continuing subsidies may always be needed for poorer segments of the population 
 
 
7.  POLICY RECOMMENDATIONS TO PROVIDE RENEWABLE ENERGY 

OPTIONS FOR COOKING AND OTHER DOMESTIC ENERGY NEEDS 
 
Renewable energy technologies provide not only a cost-competitive, but also a 
sustainable energy option for many domestic energy needs of the poor, particularly 
cooking. Promoting the use of renewable energy as an option for cooking and other 
domestic energy needs basically involves promotional policies, programmes and 
strategies that can best serve poverty eradication, rural development, gender equity and 
overall sustainable economic development.  
 
As stated in a REN21 2005 Report on RETs and poverty eradication, RETs can provide 
services more readily than conventional technologies, and at comparable costs. An 
energy technology’s cost per unit and its ability to provide essential energy services are 
the most important indicators of its suitability for poverty alleviation. 
 
Introduction of RETs is frequently hindered by their high cost and the perception that 
they require heavy government subsidy. While high initial costs are a reality in many 
circumstances, this is frequently exacerbated by the lack of a competitive energy market 
and the large subsidies provided to conventional energy systems. The investment patterns 
of governments and international finance institutions, regulatory frameworks oriented to 
conventional energy sources, externalisation of costs and benefits, and governmental 
purchasing policies that favour conventional sources are among the obstacles to 
advancing renewables. If these barriers are overcome and renewable energy production is 
scaled up, the cost of the new energy options will decline significantly. 
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The challenge is to create a policy framework that allows renewable energy to be 
introduced where it makes long-term economic sense, and to allow poor countries to 
benefit from the declining cost curves that characterise renewable energy markets in 
many industrial countries. The 2005 REN21 report identifies the following policies that 
have been proven to advance renewable energy technologies that promote sustainable 
energy use for poverty eradication and gender equity21: 
 
Public-private partnership, role of public and private investments22 
 
There are several examples of public private partnership within the region. One of the 
most successful examples is the Indian biogas programme, in which the government, the 
civil society and the private sector came together to meet the energy needs of the rural 
poor. Recognising the inadequacies of rural energy markets, the biogas programme was 
designed with a target-oriented technology ‘push’ approach, and the annual target is 
limited by the aggregate subsidy for the programme. Under the National Project on 
Biogas Development (NPBD), families opting for biogas plant are provided investment 
subsidy, which varies according to the socio-economic status of a recipient, geographical 
location and plant size. Subsidy levels vary between 25 and 50 percent of the investment. 
The dissemination of the biogas technology to the rural households has followed a 
technology development path in which cooperation among government agencies, private 
firms, and NGOs has been a vital factor. Initially, the biogas system construction was 
directly handled by government agencies. But soon thereafter, the NGOs working on 
other rural development programmes found themselves strategically placed to undertake 
the biogas programme. Their mass contact, field experience, committed and skilled 
personnel, and ability to integrate the advantages of biogas technology with the aims of 
other rural development programmes contributed to lower cost, reliable service and 
enhanced external benefits. The private firms responded as suppliers of construction 
materials and appliances. 
 
In Sri Lanka, the World Bank and the Sri Lankan government supported the Energy 
Services Delivery Project (ESD) between 1997 and 2002. The objective of the credit 
component of the project was to provide medium- and long-term financing to private 
sector firms, NGOs, micro-finance institutions (MFIs), and community co-operatives for 
grid-connected mini-hydro projects (typically < 10 MW), off-grid village hydro (VH) 
schemes, solar home systems (SHS), other renewable energy investments and energy 
efficiency/demand side management investments. As a result of the success of the ESD 
project, the government and the World Bank have launched a follow-up programme 
called Renewable Energy for Rural Economic Development (RERED). In keeping with 
the new policies of the government and the Bank, there is an added emphasis on rural 
economic and social development. 
 
 
 
                                                
21 Ibid 
      
22 WI, 2006 
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Lessons suggested by experience are that:  
• Public resources are especially effective where they can be used to leverage quality 

(through quality standards, minimal warrantees, etc.). 
• Public resources – either government or NGO – are often useful in integrating 

renewable energy into wider rural development processes – such as is done by the 
UNDP REDP (Rural Energy Development Programme) micro-hydro programme in 
Nepal. The social capital generated can extend far beyond the pipes and wires of a 
community energy project, and serve as the basis to institutionalise practices such as 
improved local democratic decision-making, gender equality, and development of 
local managerial/technical capacity.  

• Policies to support grid-connected renewable energy, adopted in an increasing 
number of developing countries, provide important opportunities for commercial 
renewable energy development -- with the potential to stimulate increased rural 
employment and economic growth far more than centralised fossil-fuel plants. 
Programmes that subsidise 100 percent can be very effective in reaching the poor 
(albeit at high public expense), but have tended to emphasise equipment installation 
and neglected essentials for sustainable operation. 

 
Approaches to Affordability 
 
All the energy options listed above, and recommended for satisfying cooking and other 
domestic energy needs of the poor, are renewable energy technologies. Past donor efforts 
achieved modest results but often were not sustained or replicated, leading to a greater 
market orientation as a strategy of RE development. Markets for rural household lighting 
with solar home systems, biogas, and small hydropower have expanded through rural 
entrepreneurship, government programmes, and donor assistance, serving millions of 
households. However, affordability is one of the biggest barriers to the adoption of 
renewable and modern energy technologies by women and the poor for cooking in 
particular. Adoption is low in poverty prominent situations. As discussed previously, 
subsidies have their limitations as an approach to make renewable energy technologies 
affordable to the poor. These are various other approaches used in facilitating the process 
of adoption: 
 
• Smaller sized RET systems - Much progress has been made in promoting household 

systems such as solar home systems, biogas digesters, and improved biomass stoves 
affordable for the poor. Donor programmes for solar home systems, for instance, 
began by offering large 100-watt sizes, but then had to decrease sizes to 50 watts and 
even to 20 watts to make it affordable to rural households. This small-size approach 
to affordability has also occurred in emerging private markets in some countries of 
the region (e.g., China, Nepal) where households often buy very small systems (i.e., 
10–15 watts).  

• Consumer credit - Consumer credit is another approach introduced to enhance 
affordability. Credit provided by vendors themselves, by rural development banks, or 
by micro credit organisations are reported to have had positive impacts on women 
and poor. In Bangladesh, Grameen Shakti, a non-profit vendor, has offered consumer 
credit for terms up to 3 years with 15–25 percent down payment. The Vietnam 
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Women’s Union has offered similar credit terms for systems sold by a private vendor 
in Vietnam. In Sri Lanka, Sarvodaya, a national microfinance organisation, has 
offered 2 to 5-year credit with 20–25 percent down payment for purchases from any 
of three private vendors in that market. Micro-credit organisations themselves need 
credit from banks or donors; the success of the Grameen Bank partly rests on early 
infusions of donor aid. In India, urban businesses were offered government incentives 
to provide credit to rural households for solar home systems, but the businesses 
proved too concerned about household creditworthiness and the transaction costs of 
loans and collections to act.  The prospects for consumer credit are very specific to 
cultural, legal, and financial factors in each country. The Sri Lanka micro-credit 
model appears sustainable but perhaps only because Sri Lanka has a strong and long-
standing microfinance culture and a set of institutions in rural areas, along with a 
well-developed commercial banking system.  

• Rental models - Another approach to affordability that is receiving much attention is 
the rental model. Typically, an energy service company supplies households with 
solar home systems for a flat monthly fee, which sometimes includes lights or other 
end uses. Under this arrangement, called “fee-for-service,” the company retains 
ownership and provides maintenance. Monthly fees for a 50-watt system might be 
$15–$20 equivalent. However, in the region, rental models have only been 
unsuccessfully tried in Indonesia. The difficulties of rental businesses, particularly the 
costs of monthly fee collections and the need to own large capital assets, are 
noteworthy. There may be a natural progression from cash to credit/rentals in the 
evolution of a given market; some analyses estimate that up to 10 percent of rural 
households will pay cash and that once the cash market expands, larger but poorer 
segments of rural areas, perhaps up to 50 percent, will be able to afford credit or 
rentals.  

 
Lessons suggested by experience are that:  
• Historically, affordability of rural energy has been addressed through government 

subsidies, donor programmes, and private cash sales of small systems;  
• New approaches to affordability are emerging, including vendor-supplied credit, 

micro-credit, and rental models but are still largely untested;  
• Credit risk is a serious concern of both financiers and dealers and makes credit sales 

challenging;  
• Lower income rural households, and women need long-term credit or rental options;  
• Even with credit or rentals, lower income groups will only benefit with targeted 

policies, including subsidy policies, justified by development goals, but achievements 
made in regard to cooking energy is rather insignificant. 

 
Promote RETs to Create Opportunities for Income Generation23 
 
As discussed earlier, experience has shown that despite efforts to promote commercially 
viable RETs, affordability is a key barrier to their widespread adoption. Therefore, 
development experts are looking toward RET projects in off-grid areas that focus on 
productive uses of renewable energy as the entry point for market development. 
                                                
23 REN21, 2006 
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Productive uses of energy involve the application of energy to generate goods or services 
either directly or indirectly for the production of income or value. Productive uses of 
energy can include services that are indirectly linked to income generation (e.g., clean 
water, healthcare, education, telecommunications), since developing skills and 
maintaining health are both essential for productivity and human development. When 
energy projects are intentionally coupled with development initiatives, it is clear that in 
rural areas, small amounts of energy can bring about a big difference in productivity and 
income, particularly in agriculture. They do this by spurring the creation of micro-
enterprises (MEs), stimulating income directly by engaging people in using local 
resources and selling energy services, as well as indirectly through gains in productivity 
or expanded economic activity resulting from new energy inputs. The productive uses of 
energy that contribute most to economic development are associated with agriculture, as 
process heat and motive power is found to be more crucial to income-generation than 
lighting. By enabling food preservation (e.g., drying, smoking, chilling, and freezing), 
RETs can boost incomes by preventing loss of a significant fraction of the harvest 
between gathering and commercialisation. This is particularly critical for producers who 
are distant from markets or have difficultly accessing them. RET enabled preservation 
also creates the ability to store goods for later sale during different seasons, resulting in 
better income distribution over time. 
 
Supportive Policy and Institutional Frameworks 
 
Promotion of any source of energy options including RETs, should be linked with wider 
rural development initiatives and institutional structures frameworks. The existing 
administrative structures in many countries could be used for providing mechanisms to 
represent each layer from bottom to the top-level policy formulation. The rural, 
divisional, district, provincial and the national administrative frameworks need to be 
improved through a process of capacity building for integrating cooking fuels and 
domestic energy – energy needs of the poor - into the mainstream energy development. 
RETs are one set of tools to provide a service. Governments have to increasingly 
integrate RETs into electrification plans for rural off-grid energy-service delivery, with 
the energy needs of food security, income generation, health and education programmes 
and applications being important entry points for government intervention at each level. 
 
Private Sector Involvement 
 
New sources of capital are necessary to meet the growing demand for energy project 
financing in developing countries. It is currently difficult for RET projects and companies 
to attract investment because they tend to be small transactions, require more time and 
effort to bring to investment quality than large conventional projects, and often involve 
less familiar technologies. 
 
Companies also face significant transaction costs in dealing with those investors and with 
dispersed customer bases in rural areas. Carbon finance through CDMs offers potential 
co-financing mechanisms, but its high transaction costs will discourage its use for small-
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scale projects (particularly projects targeting cooking and other domestic energy needs), 
unless project bundling can be achieved. 
 
Innovative financing mechanisms, particularly when integrated with targeted 
concessional funding, can help to make renewable energy technologies more attractive 
for commercial funding and more accessible to customers. Several such mechanisms 
have been developed to complement cash sales. They include micro-credit from the 
company, potentially through dealers, or from a third party, such as a micro-finance 
institution or community-based organisation including women’s organisations. Either 
micro-credit approach can involve specially designed credit lines through larger financial 
institutions, potentially backed by the government. 
 
The new financing mechanisms also include micro-rental or fee-for-service approaches, 
where all or part of the equipment remains the property of the company, and customers 
make regular payments for its use. One example is a utility-style concession in which a 
concessionaire owns the system, charges a monthly fee, and is responsible for the service. 
 
It is however important to stress the point that with all the above-mentioned support 
being extended to the private sector, they should recognise and accept their responsibility 
to providing energy services to the poor. They can probably enter voluntary agreements 
or governments may establish mandated public service obligations focused on the poor. 
Without this, the rest of the measures suggested carry no assurances of reaching the poor. 
 
Micro-credit and Enterprise Development 
 
There is growing evidence that RETs can spur the creation of micro-enterprise, 
stimulating economic development by engaging local people in harnessing energy and 
providing energy services. Experience shows that the ability of RETs to fight poverty is 
enhanced when linked with income-generating opportunities for the poor and women, 
and financing for energy access. Income generating uses of energy, targeting business 
customers create demand to support renewable energy industry and infrastructure, while 
empowering poor and the women to get benefits of market options. Micro-credit and 
enterprise development have proved to be the effective windows for enhancing access to 
modern energy carriers and for the adoption of end use technologies (Wickramasinghe, 
2008). Renewable energy projects should instead support both income-generating uses of 
renewable energy by women and the poor as well as meeting essential human needs for 
cooking, lighting, heating, and water supply. 
 
Gender Integrated Approach 
 
Integration of gender specific concerns in relation to the productive, reproductive and 
strategic needs of men and women is essential to address the cooking and other domestic 
energy needs and to provide energy options. In providing renewable-energy services to 
realise the MDGs, they must become part of a multi-sectoral approach, coupled with 
existing development activities for water, health, education, and entrepreneurship. In 
particular, project planning should address poor women’s needs particularly productive, 
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reproductive and strategic needs, reducing labour exhausting tasks, improving health, and 
providing security and income. In many countries, reducing indoor air pollution deserves 
particular attention. Nevertheless, the access to sources and availability play a vital role 
in reducing the drudgery of carrying wood from distant sources. Policies on capacity 
building and empowerment are essential for widening women’s access to modern 
services and sources and to address the issues of poverty. By integrating renewable 
energy into rural electrification, rural development, poverty-alleviation, and social 
welfare programmes, the effectiveness of these programmes can in many cases be 
advanced. 



30 

8.  REFERENCES 
 
Dai lin, Li Jing Ming, Overend R. Biomass Energy Conversion Technologies in China, 
Assessment and Development. China Environmental Science Press, Beijing. 

Heruela, C. (1999). Trends in Wood Energy Supply and Use in the Asia Region. FAO-
RWEDP, Bangkok. 

Heruela C. (2002). Wood Energy Information – A Regional Analysis. FAO, Regional 
Office for Asia and the Pacific, Bangkok. 
REN 21 ((2006). Global Status Report of Renewable Energy. 
UNDP (2008). Overcoming Vulnerability to Oil Price Increases. United Nations 
Development Programme, Regional Energy Programme for Poverty Reduction (REP-
PoR), UNDP Regional Centre in Bangkok, Thailand. 

UNDP (2007). Will tomorrow be brighter then today? Addressing gender concerns in 
energy for poverty reduction in the Asia-Pacific region. United Nations Development 
Programme, Regional Energy Programme for Poverty Reduction (REP-PoR), UNDP 
Regional Centre in Bangkok, Thailand. 

IFAD (2002). Assessment of rural poverty: Asia and the Pacific. Project Management 
Department, IFAD Asia and the Pacific Division. 

UNDP (2004). Energy for Sustainable Development in Asia and the Pacific Region: 
Challenges and Lessons from UNDP Projects. UNDP, New York, USA. 

Wickramasinghe, A. (2007). Gender and Energy in Asia: Regional Initiatives and 
Progress in Mainstreaming Gender and Energy. Where Energy is Women Business: 
National and Regional Reports from Africa, Asia, Latin America and the Pacific. G. 
Karlsson, ENERGIA. 

Wickramasinghe, A. (2008). Micro Finance and Enterprise Development: Two Windows 
for Channeling Energy for Gender Equitable Development. Paper presented at the World 
Renewable Energy Congress – X, (WREC-X), Glasgow, Scotland. 
Winrock International (2006). Policy Study on Regional Mapping of Options to Promote 
Investments in Alternative Energy Sources for the Poor (unpublished). 
 




