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The Role of Women in Sustainable Energy Development
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Abstract:

This study explores the question of how sustainablergy development- specifically, decentralized
renewable energy technologies - can complementbanéfit from the goal of increasing women’s
role in development. Many of the examples givetthim paper draw-on contributions to and thinking

developed in connection with ENERGIA News, the rlettsr of the International Network on
Women and Energy.
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Introduction:

Renewable energy will play an increasingly impottante in energy supplies in both developing and
developed societies in the future. Like all enermgyewable energy production and consumption are
closely linked with the goals of sustainable huntmvelopment: eradicating poverty, increasing
women's role in development, providing people witbome-earning opportunities and livelihoods,
and protecting and regenerating the environmenitédrNations Development Programs [UNDP]
1997). This paper explores the question of hovewable energy development can complement and
benefit from the goal of increasing women's roldéwvelopment.

Prospects for Renewables

Today, both large- and small-scale renewable ensogyces have an important role to play in both
developing and developed societies. This role aamxpected to grow as capital costs decline and
hidden subsidies on competing fuel source andréddgtare eliminated. Indeed, there may be many
opportunities for developing countries to leapfribhg industrial countries precisely because most
energy demand growth and capital investment infub&e will take place in'the present developing
countries. Both private- and public-sector involes in overcoming the obstacles to wider
dissemination of renewable energy sources havendified in recent years. The establishment of
dedicated institutions for renewable energy andgnefficiency finance has opened new avenues for
finance and technical assistance. And concernstaiiowate change have led to the creation of new
financing possibilities such as the Clean Develapmdechanism (CDM) in the Kyoto Protocol.
Large-scale renewable energy technologies havenbteghbe adopted by electric utilities and some of
the institutional and financial problems of intega in the grid are being solved. Some but nooéll
these have both large- and small-scale applicgiaiantial. Biogases-based cogeneration and sale of
surplus electricity for export to the grid is undeay in_sugar mills in Maharashtra, India; geotharm
energy serves the grid in the Philippines; and Warths generate about 3% of total electricity suppl
for utilities in Denmark and California, with rapydfalling costs likely to fuel even more rapid grit

in the near future. Thermal solar plants are irajpen in Europe and the United States. Hydrodlectr
power is a well-established renewable energy tdolyo already contributing a fifth of global
electricity supply, though its future will be someat limited by environmental and social concerns
(UNDP 1997).

Biomass-based technologies have been adopted fttaitgpme cost in subsidies) on a large scale in
Brazil, both the use of charcoal rather than coasteel production, and the national fuel alcohol
program replacing about half the gasoline neededdtomobiles. Biomass gasification and the use of
vegetable oils as fuel may.also be showing up ligelscale commercial programs as well as village
applications soon, as maintenance problems witllymer gas engine generators are being solved.
Decentralized small-scale renewables are makingiderable inroads, not limited to remote areas.
Solar water heaters are by now a fairly well-esshleld technology: in India, promotional subsidies
have even been withdrawn (Doraswami 1994). Photaieolighting may be the only hope for rural
electrification in much of Africa, due to fiscal mgtraints on grid expansion: in rural Kenya, more
households obtain their electricity from solar gyethan from the official rural electrification
program (van der Plas 1994). Village-level biogams still appear mainly applicable on a largdesca
in China and India, with a high level of communiparticipation. Small-scale wind and hydro
installations are widely used, where resources pefon pumping water and grinding grain in remote
areas, and in some cases, integrated with theogadting as mini/isolated grids.

The contribution of renewables to global commereia¢rgy is expected to increase over time from
the 9% contribution (mostly hydroelectric power)daan 1990, to 17% in 2020-2025, and 35% in
2050, and possibly as high as 50% by 2050 in asest growth or biomass-intensive scenario. Most
scenarios project that renewables could contribatee 200 EJ (exajoules) per year or more by 2050
(UNDP 1997).

The issue for a number of renewable energy teclyresds no longer technical eliability or economic
competitiveness, which have been established inadety of markets, but the institutional,
management, and financing frameworks necessarprfmader dissemination. Social and economic
linkages with development issues are thereforenméggy to achieve more prominence in renewable
energy strategy.



Implications for Women

More than three decades ago, Boserup (1970) dodachéme role of women in development. Today,
especially since the Beijing Conference on Womenl1@95, virtually all major development
organizations seek to some degree to integrateegesdues into their work, both on efficiency
grounds and on the basis of social equity as aloewvent goal in itself.1 Nonetheless, many
development projects continue to be designed withoasideration of their effect on women or of the
role of women in their implementation. Energy ardawable energy projects are no exception. The
different implications of the wider use of renewal@nergy sources for women and for men have
hardly been examined. Research and project remortsenewable energy rarely include gender
disaggregated information. Just as women's asvhiave often been overlooked in development and
energy policy generally, they could be ignored bgewable energy programs to the extent that the
same supposedly "gender-indifferent” approacheshadnels are involved.

In part, this state of affairs results from the owdise images conjured up in the word energy.. The
reality is, in fact, often the opposite of the irmagvVomen indeed have an important role to play in
sustainable energy development. This paper, otlgimsepared to address concerns of renewable
energy technical experts at the World Renewabledyn€ongress, reviews the literature on women's
involvement in energy and presents some exampléseafesults of including or excluding women in
renewable energy development. Four questions aesskd:

* Why do women need renewable energy?

* Are women really interested in decentralizedeng@able energy technologies?

* Will renewable energy technologies automaticainefit women?

Why Do Women Need Renewable Energy?

Women's roles and interests in energy use and ptioduhave been well-documented (Agarwal 1986;
Cecelski 1992). Rural women face a crisis of bisra&sergy and of time and human energy, both to
meet basic human needs and to earn livelihood$ Bdian and rural women must find means to meet
their family and enterprise energy needs in thegntansition to more modern, commercial fuels as
well. Energy efficiency and especially pricing-aadailability of alternative fuels continue to be a
concern to women in both modernizing and develamrdtries, as women are primarily responsible
for cooking and household management in all saseti

Biomass Cooking Energy Crisis: Fuel Scarcity, Headlt and Safety

Women's role in biomass_cooking, the major usenef@y in the household energy sector, is well-
known. More than 2 billion people globally have besstimated to depend on biomass to meet their
basic energy needs (UNDP 1997). Biomass fuels dsm@0% of household fuel consumption in
poor developing countries, used mainly for cookargl heating. As the major users of traditional
biomass energy resources, women have practicaksigeand expertise about how different fuels
burn, efficient fire“management, fuel-saving teciueis, and the advantages and disadvantages of
different fuels:and stoves (Intermediate TechnolBgyelopment Group [ITDG] 1992; International
Labour Organisation [ILO] 1987).

Rural women (and their children) are the primarlfectors of wood and residue fuels for household
use. They often produce biomass fuels in their bame gardens and manage and protect common
lands to maximize sustainable production of a war@ forestry products Food and Agriculture
Organisation (FAO 1987). Although deforestatiogéserally due to market forces (such as urban and
industrial fuel demands, agricultural clearing, avérgrazing), it directly affects the effort anché
required for women to harvest biomass fuels. Roesgtimates of the proportion of rural women
affected by fuel scarcity (based on estimates lgy RFAO of the percentage of household energy
provided by fuel wood) are 60% in Africa, nearly980n Asia and nearly 40% in Latin America and
the Caribbean (UNDP 1995). Time spent in fuel abita in fuel-scarce areas can range from 1 hour
to 5 hours per household per day. Other effectuumieated include reduced water heating and
washing, and decreased time and fuel used for ngpkie whole at times even resulting in decreased
female time devoted to agricultural work and foedduction and negative impacts on nutritional and
health status (Cecelski 1987; Brouwer 1989; Kumal tdotchkiss 1988).

Health and safety are major concerns of womeneir tse of biomass fuels. Smoke education and
improved safety for children are often the two miagportant reasons cited by women for adopting
improved stoves and fuels. In South African urbamnships, the prevention of accidental kerosene
poisoning of children, and the prevention of deatisy) housing fires caused by kerosene cooking and
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lighting, are important motivations given by bothomen and men for desiring household
electrification (Mehlwana and Qase 1996; Joneal. éi996; Banks, et al. 1996).

The largest energy-related health impact on wonmehchildren on a global basis, however, is their
high exposure to indoor air pollution in the madnart half of the world's households that cook daily
with wood, crop residues, and untreated coal. Tlpiedoor concentrations of important pollutants,
such as

Table 1. Women's Exposure to Indoor Air Pollution from Biomass Fuel Combustion

Particulate Suspended

concentration particulate

{micrograms of IICrOETams a5
Measurement pollutant per multiple of WHO
conditions cubic metre of air} peak suideline *

Kitehen area concentration levels

Kanya, 1972 Cvernighs
1 2,700-7,500 12-24
300-1.500 2.7
Kenya, 1938 1.200-1,900 3-8
Gambia, 1938 1,000-2,500 411
India, 1982 15,800 69
18,300 80
1 arcoal 5,500 24
India, 1988 Cooking 4.000-21.000 1791
Mepal, 1986 Cooking with woed 4,700 20
China, 1987 All day in wood-burnmg kitchen 2,600 11
Papua New Guinea, 1963 Ovemight at floor level 200-4,900 1-21
Orvermught at sitting level 200-9,000 1-39

Individual exposure durin= cooking
(2-5 hours per day)

s, 1983 6,800 30
1987 3,600 16
5, 1987 3,700 16
illages, 1988 4,700 20

Hapal.

2 villages, 1986" 2,000 g

1 village, 1983 With traditional stove 8,200 36
With improved stove 3,000 13

¥ The Werld Haalth Organization standard is 150-230 mierograms per cubic meter. The WHO peak
guideline recommends that a ation of 230 micrograms per cubic meter not be swpassed more
than 2 percent (7 days) of the year.

Approximately half the households nsed improved cocking stoves.

Sowrce: Pandey (1982) citad in UNDE (1003)
respirable particulates, carbon monoxide, benzedef@maldehyde, are excessive by comparison to
health-based standards. Table 1 shows some typigeisures. The largest direct impacts are on
respiratory infections in‘children-the most sigeefiit class of disease in the world-and chronic lung
disease in non-smoking women (Smith 1993).

Physical and psychological violence against womes & major issue at the Beijing Conference on
Women, and the current energy system is not exémipi these social forces. Women face violence
where fuel must be collected in areas of conteategss or civil disturbances, as in Sarajevo, where
women faced snipers while seeking fuel suppliesinoBomalia, where the United Nations High
Commission for Refugees (UNHCR) documented hundoddsases of refugee women raped and
brutalized by bandits while away from camps to exdllwood fuel The Economist993). There are
even reports of bride suicides in India partiallledo women.s inability to meet their family.s wood
fuel needs (Agarwal 1986).

Implications for Renewable Energy Devel opment

Thus, women need renewable energy to addressdtitital need for cooking energy and indeed the
whole fuel cycle from production to consumption. Mén need cooking energy that is less labor
intensive, more convenient, and safer. A broad viéwhe entire household fuel cycle needs to be
taken, including not just improved stoves but ki#tchand housing design, food preparation and
processing, and improved technology for the ergaoaullection and transportation of firewood by
women. Some improved stoves programs have sougho tthis; but compared to other energy
initiatives, household energy programs have beergimalized and under-resourced (Peskin, et al.
1992).

Biomass-based renewable energy projects need ¢airik account women's dependence on biomass
energy for basic needs, and the possible effectewf biomass technologies on women's access to



traditional biomass resources. For example, indisgime biogas plants used cow dung that previously
had been available to poor landless women to useasng fuel, removing from them an important
resource (Kelkar 1981). In Senegal, a charcoaleptajesigned to provide fuel from state forests to
urban Dakar resulted in women living in the forasta losing access to the forests for pasturing
animals and gathering forest foods for home consiamgSow 1986).

Human Energy Crisis: Women's Invisible Time and Efbrt

Women's long working hours in both domestic ancheadic activities (11 hours to 14 hours per day)
have been documented in nearly every country. ©tatal burden of work, women carry on average
53% in developing countries and 51% in industr@airdries (United Nations (UN) 1995). Compared
to men, women in rural areas of developing cousitsigend long hours working in survival activities
such as firewood collection, water hauling, foodgassing, and cooking (Table 2). Women's energy
and time scarcity impinges on the provision of éhbasic services. The proportion of rural women
affected by water scarcity, for example, is estedadt 55% in Africa, 32% in Asia, and 45% in Latin
America, with the median time for collecting waitethe dry season at 1.6 hours per day (UN 1995).
Human energy is essential to survival in the rpraduction system. Much-of this human energy is
unpaid family labor provided by women. Becausesitinpaid, it does not enter the market system.
Because it is metabolic energy and difficult to swga, it does not enter the conventional energy
system, which consists in this view of oil, natugak, coal, hydropower, nuclear, wind, solar, bépga
and geothermal energy and does not account fomileele power provided by human beings and
animals performing the same tasks. Because thel lenger hours than men and a larger proportion
of their work falls outside the market, women a noredited for their true contributions when
metabolic energy is excluded from energy analysis.

Table 2. Time Allocation to Survival Activities Among Women and Men

(Hours per Day)
Activity Indonesia Burkina India Nepal
Faso
Firewood collection
Women 0.09 0.10 0.65 237
Men 021 0.03 0.57 0.83
Water hauling
‘Women 0 0.63 123 0.67
Men 0 o 0.04 0.07

Food processing
Women 272" 2.02 142 0.70
Men 0.10° 0.17 0.27 020

Cooking
Women - 235 3.65 210
Men - 0.01 0.03 038

Average total work time
‘Women 11.02 9.08 9.07 11.88
Men 8.07 7.05 5.07 6.53

*Includes grass and leaf fodder collection
"Includes cooking

Source: Constructed by the author using data from Tinker (1990} and Hotchkiss (1988) in Cecelski (1993)

Women's time spent on these survival tasks is l\atigeisible in current methods of reporting energy
patterns and statistics. For example, while theggnesed by an electric pump that transports dnigki
water can be easily measured and reported, therhemergy expended by a woman carrying water
goes unmeasured, unmonetized, and unrecorded igyestatistics. Although the energy expended for
a water-mill grinding grain is accounted for in ustrial energy balances, the calorific efforts of
women doing the same task with mortar and pesflenat. Trucks transporting crops consume fossil
fuels that are traded and valued through marketharesms; the energy of women head loading the
same maize to market in baskets is excluded froantified energy balances.

Because such non-monetized .human energy. semeasot included in national energy accounts, a
misleading picture of the real economic importarafe informal production is given, under-
representing women's muscle as an energy sourég.omission in the statistical accounts tends to
support an investment bias towards large-scaleggriefrastructure projects.
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Implications for Renewable Energy Devel opment

An important portion of women's economic contribatto development is unpaid, unrecognized and
undervalued, resulting in less attention to techgpldevelopment and to investment in improving
women's work than men's work. Women need renewaidzgy to address their labor-saving and
human energy needs, such as pumping water for holgsases, food processing and grain grinding,
and transport. For example, new energy technoldgieagricultural irrigation and pumping and their
large infrastructures are primarily within the domaf men. These have received far more energy
policy attention than technologies for pumping arahsporting drinking water, which falls almost
exclusively within the domain of women's work iretimformal sector.

Similarly, ways to improve pedestrian and publansport, used more by women, have received far
less attention in transport energy policy than halternative liquid fuels for automobiles, used and
owned more by men in most countries. Currentlyyemmos attention is being directed at photovoltaic
household electrification, used for lighting anddme while women's critical need for improved
cooking with electricity or other sources is undesearched and under-financed.

Will Women Automatically Benefit from Renewable Enegy Technologies?

Rural women are often assumed to be the principakeficiaries of .improved. technologies, in
particular of renewable energy technologies. Laaing devices are clearly a priority for rural
women, given the inordinate amount of time and gynehat they expend in necessary household
drudgery. Two phases in rural technology initiagivean be identified that have had gender effects:
those introduced to improve efficiency of produstim general, and those aimed specifically at
reducing women's drudgery. Unfortunately, numerstuslies have shown that not only have many
labor-saving technologies failed to save womemetand energy; but they have sometimes even
worsened women's social and economic conditiona. r€aewable energy development learn from
and improve on this experience?

Technologies to Increase Efficiency: The Green Rekuion

The Green Revolution in the late 1960s and earl§039while directed at raising efficiency and
productivity in general, had unforeseen impactswamen. .The short-term impact of productivity
enhancing technologies on women was usually nostei, whereas the medium and long-term
effects were frequently negative.. (Bryceson andCME 1997, p. 31 ) Because technologies were
aimed at the male head of household, who alreadyralted legal and cultural rights to land, water
and other resources, the ability to organize hiedgbr, and the legal prerequisites for credit, the
introduction of new technologies in most cases bingxacerbated the situation (Bryceson and
McCall 1997).

One common pattern .was for..traditionally. maleksato be mechanized before traditionally female
tasks: ". . .. In the Green Revolution, the makks of clearance, land preparation, and plantieig w
mechanized by animal- or tractor-drawn equipmert|siyfemale tasks of weeding and harvesting,
and transport:to and from fields were not" (Agard@85, p. 32). Similarly, women's human energy
tasks such as drinking water provision, fuel cdi@t and food processing have received minimal
attention in terms of improved energy technolog®&n though these are necessary for household
production (and reproduction) to take place.

Furthermore, in the Green Revolution, wage labordéel to be mechanized for cost-efficiency
reasons, with detrimental effects on women's egmirTraditional rice-milling in Java, Sri Lankadan
Bangladesh involved hand pounding of rice, a droalge labor intensive female task paid very low
wage rates. This was almost totally replaced irhartsperiod by mechanized milling employing
mainly male labor. Thus, a drudgerous task was veahobut at great cost by placing women back
into unpaid domestic work.. (Agarwal 1985, pp. 3-3n Indonesia on government initiative,
mechanized rice hullers replaced 90% of manualhidéng between 1970 and 1978, with estimates
of jobs lost as high as 1.2 million in Java alond &.7 million in all of Indonesia as a resultidt
estimated that the loss to women hand pounderaritirggs due to the use of hullers was $50 million
(U.S. dollars) annually in

Java, representing 125 million woman days of lafiuber and Cain 1981). Similar results with
introduction of more efficient energy technologige easy to imagine.

Carr 1984) has noted that when attempts are madgrtmluce improved techniques or technologies
aimed at increasing productivity, the result caterofbe that men take over traditional women's
industries. Once a new technology brings upgra#éld sand higher returns, the men take over. Such
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outcomes have been noted more recently with palmitling in Nigeria and improved fish-smokers
in Senegal (Bryceson and McCall 1997) as well agraved gari processing in Nigeria (UNIFEM
with ITDG 1989):

The high purchase cost of these [improved garigssing] technologies has resulted in only men
owning and operating these machines. With the dnirton of mechanical graters and presses, work
traditionally done by women became the work of nigris transfer of control resulted in a transfer of
income. Women lost an important income source (BEWMFwith ITDG, 1989, p. 60). In the Green
Revolution, furthermore, because technical innoveti were mostly taken up by more resource-
endowed households, .the detrimental impact was deeply felt by women from households which
did not adopt the technology, especially the lasgllwomen deprived of their former employment. In
Bangladesh for instance, whereas poorer houselstillbusked rice with a pestle and mortar with
much unpaid family labor, richer households hiregchanical rice huskers. Thus, the mechanization
of harvesting and post-harvest processing displ#oegoor hired women, whilst having a negligible
effect on the women of richer households. (Bryceswh McCall 1997, p. 33).

Increasing the efficiency of production processesally implies larger-scale production. Women
producers, who are often part-time and small-scalp,easily be marginalized and lose control of the
production process to male owners who can affoedrhcessary capital investment. In Ghana, for
example, a World Bank pre-feasibility assessmenhdothat most producers would benefit from a
project aimed at improving the efficiency of makimparcoal from sawmill wastes. However,
smallscale itinerant producers were unlikely tabke to secure land tenure for fixed kilns, to shvia

the new equipment, or to purchase the now moreabtéuresidues. Although only about 300 charcoal
makers would be affected, most of these small preduturned out to be women (Cecelski 1989).

Conclusion:

This paper has shown that women are not a spext&kest group in renewable energy, they are the
mainstream users and often producers of.energyhodiittheir involvement, renewable energy
projects risk being inappropriate, and failing. Weamare the main users of household energy in
developing and industrial countries; they influemcenake many family purchases related to energy;
they are experienced entrepreneurs in energy-telatgerprises; and women's organizations are
effective promoters of new technologies and actiMbyists for environmentally benign energy
sources.

Renewable energy manufacturers that do not pagtetteto women's needs will be missing a huge
potential market. Energy policymakers who ignoremea's needs will be failing to make use of a
powerful force for renewable energy developmenterfy researchers who leave women out of
energy research and analysis will be failing toarsthnd a large part of energy consumption and
production. Donors who dornot support gender-seesénergy assistance will be overlooking one of
their primary-target groups. Much work remaingéodone. For example, an economic framework for
including human energy and health externalitiesldigueatly facilitate including women'’s activities
in the energy sector. More

detailed case studies of the results of includingai including women in renewable energy projects
would be of enormous use in convincing policymakard practitioners, as well as in training. The
disaggregation of data by gender should be stangeadtice in all renewable projects offering
immediate insights to those directly involved inpiementation, and also in monitoring of impacts
and benefits.

Nonetheless, the main conclusions necessary fmmaate clear, as stated in the report of the World
Renewable Energy Congress-V. A growing group of @orand men, ranging from grassroots women
and extensionists to researchers to policymaketsdanors, believe that gender is important enough
to warrant special attention in renewable enerdgyth& same time they know that a gender perspective
represents but one piece of the complex equat@incdn lead to successful renewable energy projects
and enterprises-not a sufficient piece alone tarassuccess, but a necessary piece for success.
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