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Gender and 
Energy: How is 
Gender Relevant 
To Sustainable 
Energy Policies?

Factors promoting Greater 
Attention to Gender and Energy

2.1.1. Women Are Particularly Impacted 
by Lack of Energy for Development

There is no question that energy is a key factor in economic and social development. In the past, energy policies in many developing countries were focused mainly on urban and industrial development, increasing supplies of electricity through construction of large, centralised power plants and long-range electrical distribution lines, and on procuring sufficient supplies of liquid fuels. The needs of rural households, farmers and small businesses were generally less of a priority. Recently, however, a combination of social, environmental, and market pressures have led to the development of new perspectives on energy policies that are promoting greater attention to the social dimensions of energy decision-making, including the disparate gender impacts of national energy priorities. 

More than 2 billion people in developing countries, particularly in rural areas, still use traditional fuels, such as wood, charcoal, and dung for cooking, and lack basic modern energy services. This lack of energy services hinders people’s efforts to move out of poverty and seriously constrains their ability to improve their living situations, or even to meet their subsistence needs. 

People without modern energy services must spend more of their time and physical energy on survival and, therefore, have fewer opportunities to pursue educational and income-generating activities.
Limited access to energy is a problem that has a disproportionate effect on women, especially in rural areas. It is most often women who must expend large amounts of time and physical effort to supply fuel for their households and productive needs, using their own labour to carry heavy loads over increasingly long distances, at great risk to their health and safety (see Figure 1). Other health hazards arise from the fact that women do most of the cooking. They and their young children are exposed to large amounts of smoke and particulates from indoor fires and suffer from a number of respiratory diseases. Greater attention to the needs and concerns of women in these areas could help governments promote overall development goals like poverty alleviation, employment, health, and education through improved energy policies.

[image: image6.wmf]Figure 1. Rural transport activities by Males and Females in Tanzania

Source: UNDP, 1997.
2.1.2. Sustainable Development Requires Greater Social Equity 

One major factor influencing current attitudes towards energy is a growing acceptance of the need for sustainable development policies. The 1992 UN Conference on Environment and Development led to international recognition of the need to balance economic growth with concerns for social equity and environmental protection. Extension of the benefits of development to all people, men and women, is fundamental to fulfilment of the social equity objectives of sustainable development.

Although women’s roles vary according to their country, income level, ethnicity, age and social status, women throughout the world continue to have fewer options and opportunities than men. In many countries, women face overt inequalities, marginalisation, and discriminatory practices. In 1995, the Fourth World Conference on Women, held in Beijing, emphasised the vital role of women in sustainable development and the need to promote greater overall development opportunities for women. With regard to energy, the Beijing Platform for Action called on governments to support the development of equal access for women to sustainable and affordable energy 

technologies, including renewable energy efficiency technologies, through participatory needs assessment, energy planning and policy formulation at local and national levels.   
Attention to social equity concerns requires energy experts to initiate new types of analyses regarding needs and priorities of end users and to accumulate more extensive data on how people actually use energy. Greater understanding of the differing roles of men and women in particular cultures, in different locales, and at different income levels, can help enhance the effectiveness of energy projects, and development programmes as a whole, particularly in rural areas. 

2.1.3. Differing Roles of Men and Women Affect Their Energy Needs and Concerns 

The differing work and social roles of men 
and women are culturally established and vary from place to place. The term “gender” refers 
to these socially-defined differences between men and women, as opposed to fundamental biological differences. Gender roles may 
also change as countries and communities pursue social and economic equity through development programmes.

Energy policies and projects by themselves will not change the roles of men and women in a particular society, but they can be used as entry points for promoting greater fairness in the allocation of opportunities and resources. Given the critical role that women play as energy managers in developing countries, greater sensitivity to gender disparities, and in particular to the concerns of women, could improve the effectiveness of energy programmes. Although the application of gender sensitivity to energy policies has not thus far been a regular exercise, some efforts have been made to analyse 
the impacts of traditional energy usage on 
the situation of women. These efforts have revealed several crucial aspects of how energy can affect the lives of women both positively and negatively.  

Women Need Energy for Household 

and Productive Uses 

In many areas, women are responsible for gathering fuels needed for performing household duties. Widespread reliance on fuel wood and dung increases the scarcity of available biomass resources, imposing further burdens on women and children, who must spend more time and energy collecting and carrying fuels. In many developing countries, girls are involved in traditional women’s chores from an early age; long hours spent collecting fuel and water leave them little time or opportunity for education. 

Reduced drudgery for women and increased access to non-polluting power for lighting and other household and productive purposes can have dramatic effects on their levels of education, literacy, nutrition, health and involvement in community activities.  Moreover, as women become more able to participate in political and economic affairs, they will be more able to seek their own solutions to economic and social problems, with less external assistance.
Inefficient Use of Traditional Fuels 
Negatively Affects Human Health

Biomass fuels account for 80 percent of all household fuel consumption in developing countries, most of it for cooking, which is done primarily by women. As a result, women and their young children are exposed to high levels of indoor air pollution.  Cooking fires are generally inefficient and produce a number of pollutants associated with incomplete combustion.  Pollutants found in smoke from these fires include particulates, carbon monoxide, benzene, and formaldehyde.  In some countries where coal are used as household fuel, more serious adverse effects on health are evident. Exposure to these pollutants can lead to acute respiratory infections, chronic obstructive lung diseases, low birth weights, lung cancer and eye problems. 

Women’s Time and Contributions 
Are Often Undervalued

Women’s work in sustaining their households, families and communities has generally been 

ignored in calculations of economic policy because it does not fall within formal, monetarised market activities. Women’s income-producing activities are often unrecognised as well, because they take place in the “informal” sector, and are, in many cases, performed on a part-time or irregular basis, often in conjunction with household activities. (see Figure 2). The lack of value placed on women’s time and work tends to makes it difficult to implement policies designed to reduce their drudgery. For example, improved stove programmes in rural areas in China have been more successful than in India largely because of greater income-earning opportunities for women. Where women have few opportunities to earn cash incomes, there is little incentive to reduce the time and effort they expend in collecting fuel by adopting improved stoves (Nathan, 1997). This invisibility of women’s labour perpetuates policies that reinforce subordinate roles for women.

Figure 2. Most of women's work remains unpaid, unrecognised, 

and undervalued


* SNA (System of National Accounts) corresponds, in this case, 
to work recognised and included in official national statistics.

Source: UNDP HDR, 1995

Diversifying Energy Choices Creates More Opportunities for Income-Generating Activities

Lack of energy services limits women’s productive and community development activities.  Lack of safe and reliable lighting in the evening makes it difficult for women to pursue educational and entrepreneurial opportunities, or to perform essential child care and community responsibilities. In many cases, women’s informal income-generating activities are energy-intensive (see Table 1), and could be made more profitable if better energy choices were available.  For example, when a group of women from Sonara, Mexico, evaluated possible income-generating projects to support their families, they chose a bakery project. Because they had an opportunity to invest in solar ovens, they saved time and fuel costs, and were able to make enough profits to repay the loans for the ovens and also pay themselves salaries (Stone, 1998).

2.1.4. Women Can Be 
Important Agents for Environmental Protection 

International concerns about climate change have focused considerable attention on ways of reducing emissions of carbon dioxide caused by burning fuels for energy production. Although historically most of the increased accumulation of greenhouse gases in the atmosphere has been 

caused by industrialised countries, many of the poorest countries are likely to be most affected by the potential impacts of climate change, 
such as drought, desertification, flooding, and ecosystem disruption. 

Depletion of traditional fuel sources in some areas, together with substantial projected increases in energy usage in developing countries, have prompted calls for new energy models that support sustainable development, emphasising efficiency, cleaner fuels, and adoption of alternative energy technologies that use solar, wind, microhydro, and biomass resources. Since in many developing countries women currently play a key role as collectors and managers of traditional fuels, a transition to less polluting fuels and technologies in these countries will require the active engagement of women in their roles as energy providers and consumers. However, in many countries, women have been effectively excluded from participation in policy formulation and decision-making processes due to their low political and economic status.

Table 1. Sample Energy-Intensive, 
Small-Scale Enterprises Operated by Women  

	Enterprise
	Comments

	Beer brewing
	25% of fuelwood used in Ouagadougou; main source of income for 54% of women in surveyed Tanzanian village/ 1 kg wood/1 litre beer

	Rice parboiling
	15-20% of firewood in some districts of Bangladesh

	Tortilla making
	1 kg wood/0.4 kg tortillas

	Bakeries
	Wood is 25% of bread production costs in Kenya; 80% of those in Peru 
(0.8-1.5 kg wood / kg bread)

	Shea butter production
	60% of cash income for women in parts of cash

	Fish smoking
	40,000 tonnes wood year in Mopti, Mali; 1.5-12 kg wood/kg smoked fish; fuel is 40% of processing costs

	Palm oil processing
	Extremely arduous, requiring lifting and moving heavy containers of liquid; 0.43 kg wood/l litre oil; 55% of income of female-headed households in Cameroons study

	Gari (cassava) processing
	Women in 2 Nigerian districts earned $171/year each; 1kg wood/4 kg gari

	Hotels, restaurants, guest houses, tea shops
	816,865 tonnes wood annually in Nepal

	Food preparation and processing
	13% of total household income in Nepal; 48% of mothers in Dangbe district in Ghana engaged: 49% of women in one village in Burkina Faso

	Pottery making
	Men and women both have distinctive roles in different processes

	Soap making
	Fuel is high percentage of production


Sources: BEST, 1988; Gordon, 1986.
Scarcity of fuel wood in some areas is being caused by land clearing, deforestation, desertification and overuse. In addition, privatisation of land has in some cases deprived women of traditional benefits from what were previously communally-managed resources available to all. Yet, for centuries women have managed forests and used forest products for fuel and fodder, and have developed knowledge of sustainable practices that can represent an important contribution to effective resource management. In some places, women have become strong advocates for greater environmental protection effort, as in the well-known Chipko movement in India.    

2.1.5. National Energy Priorities Affect Gender Issues

Energy policies are related to many aspects of a country’s economic, social and political situation.  Fuel choices, natural resource availability, generating capacity, energy delivery systems, and consumption patterns all have impacts on development that are not generally analysed. 

Overall development planning involves complex questions about what sorts of economic, social and political changes are desirable, and how such changes can be accomplished. The actual consequences of specific development interventions are difficult to predict, given the many local, national, and international conditions influencing communities. Moreover, changes generally have differing effects on people, depending on their income level, class, age, race, and gender. 

Although most policy-makers view energy policies as gender-neutral, the fact is that men and women are affected differently by energy policies wherever their work roles differ, as is the case in many developing countries. Careful attention to these differing interests is essential for understanding energy markets and consumer needs, for reducing the negative impacts of current energy consumption patterns, and for achieving equitable distribution 

of energy services. When all stakeholders, including women, are involved, the chances of success and of equitable outcomes are likely to be enhanced.
In many countries, internal and external economic pressures are driving efforts for increased liberalisation and competition in the energy sector. A more market-oriented approach to the energy sector could tend to promote greater understanding of consumer needs for energy services rather than simply working to increase supply. Since women represent a large percentage of energy consumers in rural areas in developing countries, understanding how their priorities might differ from those of men will be increasingly significant for those who are involved in marketing energy services. For example, an evaluation of a biogas programme in India showed that even when men and women both indicated time-saving as a positive feature of substituting biogas for fuel wood, 
there were differences behind their interpretations of the criteria. Women saw time-saving in terms of reduced fuel collection and food preparation, which would allow them more time to be with their families, whereas men saw time-saving in terms of faster cooking and more timely availability of meals. There were also differences in the criteria of fuel selection. Women valued smoke reduction both for the health benefits and the decreased drudgery of cleaning smoky pots.  Men placed a higher value on savings of fuel and money (Dutta, et al. 1997).

Although attention to women’s priorities as consumers can provide important benefits, past experiences with liberalisation of the energy sector indicate that there could be some negative consequences, often in the form of increases in energy prices that create particular difficulties for people living in poverty. Since women are disproportionately affected by poverty, this negative implication would tend to affect more women than men.

Key considerations for 
Gender-sensitive energy planning

2.1.6. Stakeholder Participation 
Can Improve Gender Sensitivity in Energy Policies

In many developing countries, there is clearly room for improving the effectiveness of the energy sector in meeting the needs of growing populations. There is also a growing awareness that more appropriate provision of energy services may require a greater understanding of social conditions, in addition to technical skills. To be successful, sustainable energy planning will require involvement of the stakeholders affected by energy programmes—both men and women. Top-down approaches to introducing new technologies in rural areas have generally met with limited success. 

Planning processes that involve widespread participation and consultation can help all parties to understand and address current constraints affecting energy sector programmes, including those related to the status of women. Since, by virtue of their traditional roles, women are often the primary users of fuels and energy appliances, it makes sense that they should be consulted concerning their assessments of energy problems and their suggestions for solutions. However, since there are often cultural and practical constraints limiting women’s ability to participate in consultative processes, special efforts generally need to be made if they are to be included.  

Some energy projects designed to introduce new efficiency measures or renewable technologies in developing countries have been unsuccessful, in part, because the projects and technologies have been designed by engineers (often from industrialised countries) with little or no input 

from expected users. Acceptance of new tech-nologies can be enhanced if users, including women, participate in the design of energy projects and adaptation of technologies to fit local needs, preferences and priorities. 

Solar cooker projects have been initiated in a number of developing countries, and in many cases women have rejected them, for quite valid reasons, despite the fact that their use can reduce firewood consumption and harmful emissions. For instance, one solar cooker project was set up in a wood-scarce area in South Africa based on consultations with the local and tribal authorities, who were all men.  After the authorities gave their agreement, the women were invited to a meeting to have the project explained. Of those women who agreed to participate in the project, about 60 percent used them irregularly and about 30 percent used them more than twice a week. When the project workers left the area, the women stopped using the stoves. They gave the following reasons: that cooking in the middle of the day was too hot; that it was not convenient because the household ate its main meal in the evening; and that the wood fires provided warmth and a meeting place (Annecke, 1999).

While there have been a number of attempts in different countries to introduce more efficient stoves, the most successful efforts have been those where women users were themselves involved in the design stage.  These are some of the comments from women involved in an urban stoves programme in Addis Ababa, Ethiopia:

“This stove is good. You can take it anywhere.” “I’d like to have a door to regulate the winds.” “I’m afraid it will topple over. The legs seem unstable.” “What about the pot support? Small pots will slip in.” “Could something be done to hold the wood in place?” “This stove will not last as long as a charcoal stove; it is made to burn firewood and if you char the embers with water it is bound to rust.” “I think it should accommodate the big absit pot, since we use that to prepare our bread dough every few days.” (ILO, 1987)

Educating women, and women’s organisations, about energy policy issues can increase their ability to contribute to energy solutions, including the adoption of new, cleaner fuels and equipment. Women in poor households, especially in rural communities, have had very little access to information about available energy options. Analysis of the differences in how men and women acquire information and make various kinds of energy-related decisions can help energy planners and suppliers reach their target audiences more effectively. 

Women who are educated about energy alternatives can also play important roles as educators and activists concerning energy efficiency, renewable energy sources, and better uses of traditional fuels.  For example, AWAKE, a non-governmental organisation based in Bangalore, India, is run by women to assist other women entrepreneurs in improving their businesses. This group has  organised one-week training courses in energy conservation specifically aimed at informing women entrepreneurs. While there are other courses available on energy conservation, the participation by women entrepreneurs in these tends to be low, because of the industrial sectors selected, the training organisations involved, the predominance of men in the entrepreneurial associations, and the ways of advertising the courses (Anon, 1998).

Networking and organisation of women with regard to shared energy concerns can build social institutions that promote the advancement of women and greater fulfilment of their human potential. For example, in 1998, a Gender Equity in the Oil and Gas Sector – Pakistan Petroleum Women’s Network was established to support women professionals working in the sector. There are about 669 women out of a total workforce of 34,000. These women face many problems within their working environment. The women report that being able to discuss their problems and to work on solutions with other women is an invaluable resource. Their self-confidence is raised and they feel it contributes to improved job performance and satisfaction (Lele, 1998).

2.1.7. Gender Dimensions 
of Rural Electrification 
and Energy Accessibility   

In certain countries, there are higher percentages of women than men in rural areas, partly because of limited employment opportunities in the formal sector and consequent migrations by men seeking work in urban areas or industrial zones. Besides reducing the hardships endured by poor rural women, greater energy availability in these rural areas could potentially support new areas of economic growth, and possibly reduce male migrations.

Rural electrification poses special problems for energy planning, because of long distances from energy production plants and consequent distribution challenges.  Most national efforts 
to provide access to electricity in rural areas have not been sufficient to meet the needs of rural populations. Dispersed and relatively low overall energy demand levels in rural areas, plus lack of financial resources to pay for grid extension programmes, have restricted access to electricity for many people. Due to the costs of extending transmission lines over long distances, much of the current need for energy services is unlikely to be met by means of grid extension within the foreseeable future. However, decentralised, small-scale projects promoting energy efficiency and renewable energy technologies could help address unmet energy needs, while at the same time reducing adverse environmental impacts. 

There is currently very little information available about the actual impacts of electrification on people living in rural areas, and about the ways in which men and women may be affected differently by electrification programmes. There is some evidence, however, that specifically targeted credit facilities and extended financing arrangements can allow more poor women the possibility of access to electrical services. Women’s access to credit has sometimes been restricted by laws or banking customs requiring collateral or cosigners, or because women lack the skills to comply with banking procedures. Electrification programmes that include appropriate financing facilities accessible to poor customers, especially women, would be more beneficial to women than programmes requiring large cash outlays.

An emphasis on providing choices and accessible financing arrangements would help allow women and men themselves to define what they want as energy consumers, rather than having outside experts promote new technologies as simple technical solutions to what are, in fact,  complex social and economic situations. Women in rural areas are particularly in need of access to cleaner fuels and better cooking equipment, as well as more efficient and less-polluting technologies that can support income-producing activities. Men, however, sometimes have different priorities. One study indicated that since men usually make decisions about major expenses within the household, use of electrical equipment tends to reflect their priorities. Where electricity within the household was limited to one light bulb, that tended to be placed in the living area and not in the kitchen (Wamukonya & Davis, 1999). 

There are a variety of different decentralised energy technologies that could serve to complement grid extension efforts. If women were encouraged to engage in entrepreneurial activities related to energy services and technology distribution, they could play an important role in disseminating alternatives that address rural energy needs.  Since they would be familiar with the specific hardships women experience due to lack of energy services, women entrepreneurs would be in a good position to reach other women and explain 
the desirability of various energy alternatives.  They would probably need training, however, in entrepreneurial and business management skills. Women have sometimes been excluded from training programmes as a result of traditional limitations on their travel away from home, lack of child care, illiteracy, conflicting responsibilities, or cultural biases. 

Projects specifically targeted towards women can potentially provide greater benefits for 

women, as well as for rural electrification efforts. Within the context of energy projects, opportunities for women to gain access to technical information and skills training can boost their ability to engage in productive, income-producing activities. For example, the Vietnam Women’s Union has been active in the promotion of solar home systems in rural areas through its extensive network of 11 million members. Many of the local technicians responsible for installing the solar home systems are women (Everts and Schulte, 1997).  Another rural electrification project in Ayapata, Peru, is run by a democratic electricity co-operative of community members.  Women are active in this committee and their influence in decision-making processes has been able to ensure that the end uses favour their needs. For example, they have installed a grain mill to alleviate one of their most laborious tasks, and street lighting to improve safety (Oliveros, 1997).

2.1.8. Including Gender Concerns 
in Energy Decision-Making 

The Beijing Platform for Action promoted the concept of mainstreaming a gender perspective in all government policies and programmes. Mainstreaming involves assessing the implications of all planned actions with regard to their effects on men and women, before decisions are made. In this way, women’s concerns and experiences, as well as men’s, can be included in the design, implementation, monitoring and evaluation of policies and programmes.         

The concept of mainstreaming has emerged as the primary strategy for promoting gender equality, in part, because past projects particularly targeted at women were generally not effective. Many of these projects were marginalised and underfunded, and did not challenge the societal and institutional structures that maintain women in subordinate roles. Development analysts have begun to recognise that what is needed is a broader look at the relative positions of men and women in different societies in order to understand specific gender concerns, and how they can be addressed. 

One of the keys to mainstreaming is accumulation of meaningful data about how men and women perceive their energy and general development needs, and what actions they perceive as most beneficial. Inadequate data, or assumptions made about women in communities by planners who are not familiar with their actual lifestyles, can result in misleading conclusions and ineffective interventions. 

Gathering economic and social data documenting variations between the experiences of men and women can provide useful information on which to base broad development policies as well as particular projects. Such disaggregated data is not generally available now.  Accumulating it can help demonstrate existing disparities between men and women at different income levels, and provide the basis for more targeted interventions.       

Evaluation and monitoring of ongoing energy programmes and policies from a gender perspective can focus attention on which approaches have been successful and which have not. Where particular constraints are seen to be affecting women in ways that are different from men’s experiences, this information can be used to improve future planning.  

In the past, many energy projects looked at the household as the basic unit for non-industrial energy planning, without taking into account the extent to which men and women in certain areas lead very separate lives with distinct financial resources and responsibilities. They also overlooked the fact that many income-generating activities, especially those undertaken by women, are based in the household (Clancy, 1999). Women, who might be the ones most interested in acquiring new energy equipment, might lack the capital to buy it and be unable to obtain it from husbands who have quite different priorities for major household expenses. Since information on these differences is often not readily available, however, and is sometimes difficult to obtain, some effort will be needed to accumulate necessary data.

Women need opportunities to speak for themselves about what they want.  For example, they may not see maximising profit as their 

highest priority. In one situation involving a bakery project, the donor wanted the women to run two shifts a day and double their profits, but the women refused because of negative personal and social consequences  (Annecke, 1999). 

Male community leaders, and perhaps even some women, may be resistant to special consultation processes with women that are directed 
by outside experts. Locally-based women’s organisations, research institutes, and gender specialists can assist policy-makers by gathering and disseminating specific information about local practices, problems, and ideas for energy solutions. Extension services in rural areas can serve a similar role, although more female extension agents are likely to be needed in order to establish good connections with community women. Overall, male energy planners and policy-makers need to be sensitised to gender issues so that they can understand and support special measures designed to encourage women’s participation in the design and implementation of energy policies. 

2.1.9. Tackling Priority Issues 
of Concern to Women

It is important to note that the object of energy planning is not to add a special component on women, but to think in a different way about what kinds of projects to undertake in view of local gender issues. In some cases, however, pursuing this objective may lead to women-targeted energy initiatives.  This is because current ways of using energy often adversely affect more women than men and, in some cases, contribute to limitations on women’s engagement in other activities, as discussed in section 2.1.3. To tackle these issues, the following actions could be considered:

Mitigating Negative Impacts on Health 

National policies that diversify women’s choices of household energy sources and promote access to cleaner fuels, as well as more efficient cooking equipment, can have significant benefits in terms of the health of women and children in developing countries. This requires not only appropriate energy policies, but also cross-sectoral co-ordination among concerned entities, such as ministries of health and the environment. 
In many rural households and communities, people often have very limited information on alternative energy technologies or how to use them. This presents a barrier to introduction of, and demand for, new energy options. Efforts are required to make information about technology options—such as improved cook-stoves, as well as modern fuels, e.g., Liquid Petroleum Gases (LPG) and biomass-derived fuels—and the technologies themselves more widely available and accessible to people in rural areas. Then, they would be better able to make their own choices out of a range of possible options. 

Reducing Drudgery in Women’s Lives

Promoting access to modern energy services is a critical input for reducing the drudgery in women’s lives and increasing women’s productivity and economic power. It can enhance possibilities of new opportunities for education, health, personal development, and entrepreneurial activities. If access to modern energy services were ensured, there would be a good possibility that women would be able to improve their situation by using such things as improved cook-stoves, water pumping systems, cooking gas, etc. 

Rural electrification can also be one very effective means of providing modern energy services to women in rural areas, if coupled with a set of appropriate measures that are designed to address the needs of people in poverty who have not enjoyed the benefits of grid-based electricity. While the majority of people in rural areas in developing countries currently lack access to grid electricity, there are a range of options available to deliver energy and electricity services at lower costs than conventional energy sources. These options include renewable energy based technologies at household, community and district levels. Innovative strategies are required to focus more on the provision of 

energy services to women and people in poverty. For example, in South Africa, the rural electrification programme uses concessions granted to private companies as a way of extending its reach to remote areas. In Argentina, concessions are used to aggregate the market for small-scale systems, thereby facilitating the realisation of economies of scale and reductions in transaction costs per customer. In this process, exclusive market rights in a specified region are given to a single supplier, based on competitive bidding processes, over a certain period of time under specific service agreements.  More analysis on sustainable policy strategies is detailed in a later chapter, “Promoting Institutional Change for Sustainable Energy.”
Promoting Income-Generating Activities

Technology alternatives that enhance economic activities are the key to sustainability. There are few incentives for women to engage in activities if they do not offer a sustainable income base. But there has been little planning or policy focus on energy for productive uses by women. 

Some income-generating projects involve energy itself as a product. For example, in Swaziland and Malawi, biomass briquette pilot projects have involved women in producing fuel for their own use as well as for sale. Other types of income-generating activities, such as food production and processing, require affordable and readily-available energy sources. Both types of activities require a reliable means of transportation to markets. 

Decentralised approaches to energy supply open up more opportunities for women engaged in income-productive activities. The challenge is to encourage women and their organisations to become more effective entrepreneurs, including energy entrepreneurs. Since women’s businesses tend to be small-scale, labour-intensive and limited to the informal sector, strategic assistance with skills training and access to credit could help small women entrepreneurs improve or expand their businesses. The best entry point for training and supporting women in entrepreneurial activities is through already-organised women’s groups that come together for collective productive purposes. Once trained, individuals can break away to pursue separate business opportunities. It is essential, however, to design projects with the potential for private sector development. It is also best to target people already involved in income-generating activities.

2.1.10. Incorporating Women’s Concerns Into Energy Projects

Problem Identification: When energy problems and objectives are identified by government officials and energy planners, is the analysis based on information supplied only by experts, or does it take into account inputs from stakeholders and end users, including community women? Are all income groups represented?  Consultations with women’s groups, and accumulation of gender-specific data, can help identify problems that might otherwise not be recognised or addressed.

Project Design: Men and women may take different approaches to energy projects because their work is different, because they are affected differently by existing circumstances, and because they experience different constraints in terms 
of access to land, resources, credit, collateral, political influence, training, employment opportunities, and education. Are women, as well as men, invited to participate in planning and design processes? This can enhance the overall effectiveness of energy projects and the fairness of the chosen objectives.

Implementation: Do the organisations involved in implementing the project have gender experts and/or female staff on their teams? There may be practical pressures and societal constraints that limit the ability of women to participate in, or benefit from, project activities. In some cases, special efforts may be needed to encourage women’s participation, or to include women in training programmes and learning opportunities. 

Monitoring and Evaluation: Who determines whether or not a project is successful, and what criteria do they use for evaluation? Assessments should incorporate the views of participants and end users, both men and women. Community women may have very different perspectives than government officials or energy consultants, but may not have adequate opportunities to express their views. In some cases, it might be useful to conduct separate interview sessions, since women without men present might feel free to reveal concerns they would not express in mixed company.               .  

2.1.11. UNDP Initiatives on Sustainable Energy 
and Women

Access to sustainable energy services is an essential condition for achieving the key development objectives identified by UNDP: eliminating poverty, supporting income-generating opportunities and sustainable livelihoods, protecting the environment, and advancing the status of women. In 1997, UNDP published Energy After Rio: Prospects and Challenges, a review of progress in implementing sustainable energy policies. This publication specifically addresses the relationship between women and sustainable energy strategies and concludes that a new sustainable energy paradigm would facilitate the inclusion of women’s concerns in energy decision-making.

More recently, UNDP has been preparing a World Energy Assessment report that expands on the relationship between energy and social issues and highlights the strategic advantages of using energy as an entry point for improving the status of women. This publication is being prepared in connection with the ninth session of the UN Commission on Sustainable Development, which will be held in 2001 and which will focus on energy, atmosphere, and transport issues.    

In terms of substantive activities, UNDP’s Initiative for Sustainable Energy (UNISE) is a corporate policy that examines the linkages between energy and socio-economic development.  This initiative is designed to suggest alternative approaches for using energy as an instrument for achieving established human development goals, including gender equality. UNISE will assist and support UNDP country offices and national governments in implementing sustainable energy activities. 

UNDP as an institution has committed itself 
to mainstreaming gender concerns and to promoting greater gender equality through its projects and programmes. In an effort to increase general awareness about the relevance of gender issues in development policies, 
UNDP has established a Gender in Development Programme (GIDP) within the Bureau for Policy Development. This programme facilitates capacity building for gender mainstreaming in UNDP’s assistance programmes. The emphasis is on requirements for institutional change to promote gender equality as well as potential approaches to gender-sensitive design.  

Following the Beijing conference, UNDP determined that 20 percent of all programme financing should be directed towards women and development. UNDP’s Sustainable Energy Global Programme has committed core resources to promote energy as an instrument for socio-economic development, with one focus being on the linkages between women and sustainable energy policies. 

UNDP’s Energy and Atmosphere Programme 
is currently coordinating a project entitled “Energy and Women: Generating Opportunities for Development,” in collaboration with UNDP country offices and the Regional Bureau for Africa. There are four main objectives of the Energy and Women project: (i) to provide an analytic framework for determining the elements of successful sustainable energy projects that benefit women; (ii) to network with a wide range of interested parties in order to share information, and to conduct training and advocacy activities; (iii) to support sustainable energy pilot projects designed to generate income-earning opportunities for women; and 

(iv) to document lessons learned and impacts of activities through monitoring and evaluation. The Energy and Women project will also undertake analytic studies on lessons learned from past energy projects, and on the role of microcredit schemes in funding user acquisition of new energy technologies.

The geographical focus of the Energy and Women project is on Africa, where large numbers of people lack modern energy services and where there is great potential for utilising renewable energy resources. The first of three planned regional workshops was held in June 1999 in Pretoria, South Africa. It was attended by country representatives from Angola, Botswana, Lesotho, Malawi, Mozambique, Namibia, South Africa,  Swaziland, Zambia, and Zimbabwe. In preparation for the first regional workshop, participating countries conducted national consultations or surveys on the particular energy situation in each country, especially in relation to women’s development needs and priorities. The object was to identify key energy bottlenecks and constraints, to discuss ways to support training and capacity building on women and sustainable energy, and to identify recommended activities involving women, energy systems and entrepreneurship.  Some of the common concerns identified in the country reports are listed below.
· Lack of energy services creates particular hardships for women, especially in rural areas.
· Energy planning processes, policies and projects generally have not been gender-sensitive. 

· National energy plans need to focus more on rural electrification and to be co-ordinated better with other policies, such as those on land use, forestry, and women’s development needs.

· Better analysis is needed regarding past and current energy projects and policies because, too often, pilot projects have simply been discontinued and new ones begun without consideration of lessons learned from what was tried before. 

· Participatory approaches are needed in energy project planning. 

· Education and training of women is needed to increase their role in energy plans and projects. 

· More public information is needed about possible energy options. 

· Better affordability and financing arrangements are essential for project continuity, especially credit for women.

2.2. Conclusions

Although until recently gender issues were not considered particularly relevant to the establishment of energy policies and programmes, it is now apparent that societal pressures for greater gender equality and for more sustainable and effective energy systems can be mutually reinforcing. Energy interventions can become more effective when they are responsive to the needs of different users in differing conditions.  Reaching this goal will require changes in how energy programmes are formulated and imple-mented, in how energy decisions are made, and in who is involved in making those decisions. A more participatory approach to energy policy decisions will allow both men and women in affected communities to be engaged in defining energy problems and in implementing appropriate solutions. Better data collection and analysis designed to reflect gender concerns is also essential. 

In many cases, however, special attention should be given to the situation of women in developing countries because they are more affected then men by negative consequences of using traditional energy sources, particularly by indoor air pollution. Better data collection and analysis designed to reflect the differing concerns and needs of men and women is essential in order to effectively achieve sustainable development objectives.

Since access to modern energy services is so critical to the achievement of development goals, UNDP is working to assist developing countries in choosing energy investments that are environ-mentally responsible as well as socially equitable. Women can play an important role in the adoption of new sustainable energy technologies, but only if they have the opportunities and resources necessary to allow them to participate in the formulation and implementation of energy policies.

          CASE EXAMPLES

#1. Beyond Project Boundaries. Improving Gender Impacts of 
Village Micro-Hydro Schemes. 

This paper is an excerpt from an article by Kiran Dhanapala contributed to ENERGIA News, Vol 2, No.3 1998. UNDP is grateful to ENERGIA 
for granting permission to use the article. For more information, please visit its website at http://www.energia.org.
This article reviews the gender impact of village-level microhydro projects in Sri Lanka. It suggests how the benefit to women of such projects could be increased, by “doing the project better” and by broadening and deepening its effects beyond the project boundary. 

Gender Aspects of the Impact of 
Sustainable Energy Projects

Gender impacts of decentralised, renewable energy projects can be addressed at two levels: within the project “by doing it better”, and by “broadening and deepening” beneficiary impact through the socio-economic linkages brought about by such projects. The latter involves giving greater attention to women’s income-generating activities (both beneficiaries and non-beneficiaries). 

To maximise beneficial impact, energy projects (particularly those that promote renewable, decentralised supplies) need to take gender-differentiated needs into account. Gender is also significant for the efficacy of operation and maintenance (O&M), and for the sustainability of the energy supply—which are both determined by who is involved and trained. Lastly, energy, because of its links with development, necessitates an analysis of gender within a wider market context. 

The wider analysis of gender brings out two points. First, to achieve a more gender-balanced impact, sustainable energy projects must expand their focus from project-specific benefits to broader multiplier effects, which arise from productive activities that generate income. This can also bridge the “exclusion gap” between beneficiary and non-beneficiary and allow greater numbers to benefit. Secondly, possibly to a lesser extent, this implies that any saving resulting from the switch to an appropriate renewable energy alternative (e.g., income that used to be spent on other energy sources, such as kerosene oil) should be reoriented toward productive use. This article argues for a wider perspective on impacts, expanding from project-level impact to a perspective emphasising multi-disciplinary, sectoral and institutional links in renewable energy projects. Such a perspective will also bring into focus women’s involvement in informal sector activities that provide energy services for productive (income-generating) end-use activities. Such projects can achieve greater positive impacts on gender relationships by moving from a supply focus towards one of stimulating greater productive use of energy (as against only consumptive use, such as lighting). 
The Energy Scenario in Sri Lanka

In Sri Lanka, as in many developing countries, resource constraints include energy poverty. 

Communities, particularly rural ones, have little access to reliable energy sources, except biomass energy for household use. Women are parti-cularly vulnerable to invisibility by energy planners and decision-makers as their needs—  both productive and reproductive—are easily overlooked by assumptions of gender neutrality.

At a national level, the Sri Lankan energy scenario is characterised by a high dependence on large hydropower reservoir-based supplies. This has increasingly exposed the national supply system to power shortfalls brought about by drought, annual demand growth rates  of approximately 10 percent, and poor decision-making. This “energy crisis”, together with pressures on government expenditure and the fact that priority is given to the demands for industrial power, acts as a constraint on any rapid household electrification in the short and medium term. Also, phased State rural electri-fication schemes—characteristically high-cost and low-return—have been financed by foreign bank loans. With current household electrification figures at only 42 percent of all households, the prospects for many rural households (about 65 percent of the population) of receiving grid electricity are bleak. The energy plan for Sri Lanka should include a path towards an optimal mix of thermal, large hydro and renewable energy resources. Microhydro projects, functioning as community level and decentralised power resources, are a significant step towards this scenario. They also offer a decentralised supply option, which is locally manageable, and which can be aimed at identified specific needs. 
They have a great potential to allow gender 
into energy services and into wider develop-mental issues. 

Microhydro Projects in Sri Lanka

Village Microhydro projects have been under-taken by Intermediate Technology Develop-ment Group (ITDG) since 1991. These have sought to prove that village-level communities are able to successfully harness and use their energy resources to meet their energy needs and to raise their living standards. ITDG has implemented “demonstration” projects, assisted in setting up the services required for this sector through training and monitoring, and worked with government institutions for the incorporation of renewable energy issues in national energy policy. 

Projects are usually initiated by individuals, usually male innovators, from communities interested in accessing alternative energy supplies for their village. The benefit is primarily—and often exclusively—lighting, although efforts to develop and test other end uses, such as rice mills and battery charging units, are currently ongoing. Village microhydros are community owned and operated, rather than private enterprise initiatives. The following section looks at the gender-related impacts of such community-level projects, and how such impacts could be broadened and deepened. The analysis is based on a sample study, conducted by the author, of five village hydro project sites in which 150 men and women were interviewed, both from households that were connected to microhydro power (Chhs) and from those that were not (unconnected households or Uchhs). 

Project-Level Impacts of 
Village Microhydro Projects

Project impacts include those related to participation (in project planning and project implementation, in operation and maintenance, and in decision-making), as well as the direct benefits of the use of energy and of energy services. 

Women’s participation

Community participation in projects ranges from project initiation and planning to project operation. Initiation of a project is often dominated by a dynamic, innovative individual who is often a “natural” leader in the community (and also virtually always male). Wider community participation includes: 

· setting up the village-level institution required for community management of the project, the Electricity Consumer Society (ECS);

· undertaking the construction of civil works; and

· operation and maintenance.

The surveys indicate that participation in such activities is greater by men, and greater by those men and women who are to be connected to the new source (the Chhs), as opposed to the UChhs. Average participation rates of women are lower than those of men, and the disparity in participation between Chhs and UChhs is greater for women than for men (Dhanapala 1995). Reasons for the lower participation by women include the following: 

· institutional problems related to conflicts associated with the ECS, etc.;

· leadership and attitudes that constrain the involvement of women;

· women’s economic role and activities; and

· women’s subsistence or household activities and responsibilities.

However, the single most significant constraint is lack of time (a reason given by 50 percent of all female respondents but only 17 percent of male respondents). Other constraints on partici-pation include membership of ECS (listed by more male than female members, but this differs with village characteristics), women’s inability to attend meetings which is determined by the meeting place, the time of the meeting (often, inconveniently at night), and the meeting’s duration (women wanted short, focused meetings and complained that men often side-tracked meetings with social and political discussions). Constraining influences on participation in operation and maintenance activities include the technical nature of the project. Technology is perceived as something “dangerous” that should be under the charge of men familiar with it. Women and children are often cited as those who need to be “protected” from microhydro power, wiring, etc.; this can act as a barrier to women taking control of such technology. Demystifying technology, while emphasising safety, is clearly an area for attention in such energy projects and should be pursued through training on household end use and maintenance at the household level. 

While participation of women in decision-making is advocated by project facilitators and staff, it is perhaps more influenced by local leadership, attitudes, and perceptions of women’s role in village affairs. For example, it was noted that, although women act as power house caretakers in two village schemes, they do so on behalf of their sons who are the official (trained) caretakers, and who have devolved their responsibilities to their home-based mothers (Tampoe 1997). Women’s participation is also dependent on economic and occupational patterns; women in labour-intensive tea cultivating smallholder villages often cite the lack of time as a constraint on participating in such project activities.

Project benefits

The benefits of village microhydro projects are often limited to lighting, although households give priority to kitchens and other domestic uses of which women in connected households are the main beneficiaries. Overall, all households (both Chhs and UChhs) emphasise qualitative benefits such as quality of lighting and living standards (20 percent), convenience (11 percent), use of TV and radios (11 percent), and ability to work at night (9.5 percent). Although both women and men in Chhs emphasise convenience, women attach more weight to this than men who emphasise general benefits such as better lighting and living standards. Benefits such as enhanced safety for children (when compared to using flammable bottle lamps), improvements in children’s schoolwork and increased leisure are cited more often by women than by men in Chhs. In unconnected households, women are less able to benefit from microhydro than men and children, who are relatively more mobile and go to neighbours’ houses to view TV, etc. Therefore, women from UChhs benefit least from the introduction of microhydro power. 

“Doing it Better” and “Broadening and 
Deepening” Gender Impact

Gender analyses of project-level impacts of village microhydro schemes indicate that renewable technologies are not gender-neutral and that benefits are viewed differently 
by gender, according to social roles and responsibilities. Further, the impacts of such projects on all beneficiaries, but particularly on women, are limited by constraints in end use. This relates to the limited access to the advantages of the energy by women in UChhs as mentioned above. Given this scenario, what is the way forward? Recommendations for a “doing it better” approach, that is improvements that stay within the project confines (Dhanapala, 1995), include:

1. Gender balance in ECS participation. Greater efforts should be made to integrate women in ECS, by making the latter into family-centred organisations that meet on holidays and at times convenient to all. Developing ECS institutional guidelines and procedures, raising awareness regarding gender balance, and making membership open to all family members over 16, rather than to one designated family representative only, would all improve the situation. 

2. Demystifying microhydro technology— through household-wide training including safety practices, and through using women in demonstration and training activities. 

3. Knowledge and use of gender disaggre-gated information throughout the project cycle. Development facilitators should be trained on gender awareness, on indicators for monitoring purposes, and should be equipped with skills to integrate gender in both the implementation and operational stages of projects. Evaluation visits to both connected and unconnected households should target both genders. 

Beyond this, the impact, and especially the gender balance of the impact, of renewable energy projects such as village microhydro schemes, can be deepened and broadened by pushing impacts beyond the limits of project-bound benefits. This requires more linkages between energy services and economic activities, particularly those of women. End uses should be oriented towards existing skills and markets, and, in particular, include informal sector activities undertaken by women (e.g., sewing, beedi wrapping, incense stick making, cinnamon peeling). At the time of project implementation, the main benefit of the energy supply was usually that existing activities would be continued after dark, leading to greater outputs. Greater benefits would arise if new mechanised economic activities were stimulated, such as electric sewing, rice milling, carpentry or other workshops. In order to achieve more significant support, energy supplying or facilitating agencies should link with microcredit and business development organisations, which promote activities at the community level. 

This emphasis on both improving projects and expanding the extent of their impacts will allow for increased participation by women in projects and their benefits. Benefits will include increased incomes and socio-economic empowerment. Projects will enable greater access to, and awareness of, energy supply options. Given such increase in quantifiable benefits, such projects would, in turn, become more likely to be attractive bankable investments, paving the way for a greater access by communities to localised energy supply options. 
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#2. Why Women Adopt Solar Dryers? 

This paper is an excerpt from an article by Jane Okalebo and Mark Hankins entitled “Shining Examples”, which appeared in the UNEP journal Way Beyond, volume, 1 issue 3, 1997. We are grateful to UNEP for permission to use this material. 

Traditional Solar Drying 

Solar drying has always been an integral part of the African economy, although it is not counted as part of the national energy flow, because women and rural people are never surveyed by the planners who are mostly city-dwelling men. The process of solar crop drying removes moisture from crops to prevent spoilage and facilitate storage. Kenya still loses 30-40 percent of its agricultural produce through such post-harvest losses. 

Traditionally, most crop produce was solar-dried in order to preserve it. Pulses and grains were left in the field until they were partially dry and then harvested. After they were harvested, crops, such as maize, beans, sorghum, and millet, were spread out on mats or in woven baskets and left out in the sun. Each morning at sunrise, they were taken out of the store and then returned at sunset. An attendant took in the crops if it rained and scared off birds, goats and other predators. Such drying techniques reduced the moisture content of the crop by between 10 and 12 percent and enabled farmers to store it in granaries for consumption in the dry season before the next harvest, or to sell in times of scarcity and need. 

Fishermen along the shore of Lake Victoria split open their catch and dried the fish in the sun to preserve them. They could then be transported inland for sale and consumption. Animal skins were staked on rectangular frames to sun-dry. Other less exotic uses of solar drying include drying (and sterilising) clothes, plates, and cutlery, drying firewood, and producing a distinctive cloth made out of wattle bark and worn by Kikuyu women. 

East African agribusiness also depends upon solar drying. For example, the coffee industry relies on solar heat to dry coffee beans which are then roasted and ground. The flowers of pyrethrum, a natural insecticide grown in Kenya, are dried in the sun after harvesting. In other words, there is nothing new about solar drying in Africa. 

Modern Solar Drying 

Traditional solar drying methods have disadvantages. Crops left out to dry in the sun are vulnerable to rain and pests and need an attendant to guard them. Lack of control over the drying process can result in under or over-drying and consequent loss of overall quality. And solar drying can also change the colour, texture, and taste of the produce and leach out vitamins A, D, and E. 

In the late 1970s and 80s, food technologists came up with two new ways to tackle these drawbacks: direct and indirect solar dryers. 

The direct solar dryer is a closed, insulated box in which both solar collection and drying take place. Solar radiation passes through transparent glass or plastic into the drying compartment where it heats agricultural produce on racks, carrying moisture away through vents at the top of the compartment. The indirect solar dryer has a flat plate collector and a separate drying chamber. The air is preheated in the flat plate collector and rises to the drying chamber to dry the agricultural produce.  

Success Story 

There have, however, been some cases in which the market has taken up solar technology and 
by promoting this has also promoted income-generating opportunities for rural populations. Experience, particularly in Kenya and Uganda, shows that the private sector may be better at introducing solar dryers than research institutions. 

One such story began when a FAO/UNDP post-harvest programme at Kawanda Research Station in Uganda recommended small-scale solar dryers for long-term storage and house-

hold consumption of fruit and vegetables. However, it soon found that rural groups were more interested in solar dryers for income generation than for food security. 

In 1992, the Fruits of the Nile company was formed to exploit this commercial interest by linking rural producers with the market for dried fruit in Europe. It continued the work of developing and promoting small-scale dryers with women’s groups and businesses. For an investment of US$100, a group became a supplier of the company and received a simple improved solar dryer with instructions for its use. Within three years, more than fifty groups had taken up the technology. In 1995, the company exported more than 40 tonnes of dried fruit. 

The dried pineapples, bananas, and mangoes produced by the rural women’s groups are transported to a central collection point in Kampala. Produce is inspected to ensure that it meets quality standards for colour, aroma, and moisture content before it is air-freighted to a marketing group in the United Kingdom. 

An example of such a group is the Matinyani Women’s Development Group, where Geraldine Roberts has been working. The Matinyani Women’s Development Group uses solar dryers to dry mangoes. In thirteen weeks each of the women in the group earned 6,000 Kshs to supplement their income. Fruit was sold to Nairobi and Mombasa, and 3 tonnes were shipped last season. Demand is high and there are export orders for one tonne of dried mangoes per day to London. The mangoes have been tested in London, Brussels, and Tokyo and have been recommended as the best in the world. 

Business has expanded so rapidly that the women’s groups are starting to worry about their dependence upon Fruits of the Nile company and its ability to serve them adequately as dried fruit production increases. Not only 
are the women’s groups generating significant incomes for themselves, the original food security concerns are also being addressed, because, when they are not drying for profit, the women are drying vegetables and fruits for home storage and consumption. 


The obvious conclusion is that the successful introduction of modern solar dryers depends upon their ability to generate income for their users. People are less interested in greenhouse gas emissions and  desertification than they are in more immediate things, such as their own standard of living, whether the technology works and is reliable, and whether it will enable them to send their children to school or buy a cassette recorder. No matter how good it looks on drawing boards in the North, any solar technology which fails to address these needs is unlikely to be adopted in the South. 

— Jane Okalebo and Mark Hankins work with Energy Alternatives Africa (EAA). EAA is based in Kenya and is involved in awareness raising, training, networking, consulting and project design, and management. EAA promotes the utilisation of all types of renewable energy. For more information on the experiences described above, or information about EAA, please contact Jane Okalebo or Mark Hankins through: 

Way Beyond

International Centre 3rd Floor

J.H. van ‘t Hoff Institute, Building ‘B’

Nieuwe Achtergracht 166, 1018 WV

Amsterdam, The Netherlands

Tel. +31.20.5256268

Fax +31.20.6258843

E-mail: waybeyond@unep.frw.uva.nl 

#3. Promoting Modernised Use of Biomass for Meeting Sustainable Development in Jilin Province, China

This text is based on a project document for Modernized Biomass Energy in China: Jilin, UNDP, 1999.
Tackling Women’s Concerns 
Through Energy Interventions

There are several issues relating to the situation of women that require significant attention from an energy perspective. One of the most important of these is the indoor air pollution associated with the inefficient use of biomass 

for cooking and heating in rural areas of developing countries. Inefficient biomass use accounts for nearly 60 percent of total human exposure to particulate air pollution world-wide. Indoor air pollution creats serious human health problems—especially for women and children.  Cleaner and more efficient use of biomass fuels can significantly reduce indoor air pollution levels. 

In China, as in other developing countries, availability of rural energy services is essential to support local growth and development. Agricultural residues are the chief source of fuel for rural heating and cooking. About half of agricultural residues generated are either now used or potentially available for use as energy—some of the rest is left in the fields to maintain soil quality, some is used for fodder, and some is used for industrial purposes (e.g., basket weaving). Currently residues are burned in inefficient stoves, which creates a serious indoor air pollution problem for women. 

The Northeast Chinese province of Jilin, with 2 percent of China’s population, produces some 14 percent of China’s corn. Residues of corn production, primarily stalks, are generated in large quantities. These are typically burned in rural homes for heating and cooking, leading to significant indoor and local air pollution.  Uncollected stalks are typically burned on the field to prevent insect infestation, leading to substantial outdoor air pollution at certain times of the year. To help mitigate these problems, the Government of China, in collaboration with UNDP, embarked on a pilot project in early 2000 to demonstrate combined cooking fuel, home heating, and electric power generation via gasification of corn stalks in Jilin Province. 

Jilin Province

Jilin Province is a main source of grains and corn in China, with an annual grain output that reached 20 million tons in 1997, the highest on a per capita basis in China. The availability of agricultural residues exceeds the amount needed to maintain the nitrogen balance in soils and to meet household energy needs. As a result there is widespread open field burning of excess agricultural residues in order to promote pest control and maintain the productivity of the land. The total crop residues generated in Jilin amount to 42 million tonnes per year (84 percent of which are corn residues), with an energy content of 22 million tonnes of coal equivalent (0.63 EJ) per year, about half of which might be available for energy after accounting for other uses—fodder, fertiliser, and industrial feedstock.

A growing concern in Jilin Province is that as farm incomes rise, the pollution problems associated with cooking and heating are being exacerbated. The new pollution problems are arising as a result of the fact that as farmers get richer, they are becoming less willing to gather biomass residues from the fields and store them for cooking and heating use throughout the year. Farmers prefer coal briquettes instead if they can afford to buy them. The briquettes have some better combustion properties than raw biomass and higher bulk density and are thus more conveniently stored and used; moreover, they can be readily purchased from itinerant merchants as needed, so that storage requirements are minimal. However, coal briquette stoves tend to be even more polluting than biomass stoves.  The shift to coal also creates an excess of crop residue supplies that is problematic. The residues dry out quickly in the field and decay so slowly that, if kept on the field, they are not easily absorbed into the soils. The buildup of residues creates an insect infestation problem. To prevent insect infestation, the excess crop residues are increasingly burned off in the fields, creating additional air pollution problems.

Project Strategy

To assist in providing improved rural energy services based on agricultural residues, the Jilin Provincial Government has launched a programme for modernised biomass utilisation. Two demonstration sites have been established by the provincial authorities to generate gas from agricultural residues for heating and cooking purposes. The objectives of the government programme are to provide cleaner, more energy efficient rural energy services to support local development, promote environ-mental protection, stem the use of coal as a home fuel, and improve the living conditions of rural Chinese, especially women and children who currently face indoor air pollution associated with open burning of agricultural residues. 

Building on these government initiatives, this project will support capacity building and technical assistance for construction of a combined heat and power (CHP) pilot generation site at the village/township level to demonstrate integrated sustainable energy production and to analyse the economic issues involved in gas production from biomass. The operations of this site will provide information on system strengths and limitations to improve future design. It will allow the collection of economic, technical, environmental and social data to assess the overall feasibility of the approach. Information on the approach and experience with the CHP system will be widely disseminated in China and abroad. 

Scope of Activities

There are three immediate objectives of this project: 

· Capacity Building: establishing necessary institutional, human and technical capacity in Jilin, China to design, install, operate 
and disseminate CHP both domestically 
and abroad; 

· Problem Solving: improving gas production to (a) achieve quality and content of gas needed, (b) resolve distribution and storage issues, and (c) introduce systems automation as a basis for development of the CHP demonstration project; and

· Technology: demonstrating CHP based on the gasification of agricultural residues to provide heat, cooking gas and electricity fully in operation at a village/township scale in Jilin.
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