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HEALTH ASPECTS OF BrOMASS FUEL UsE IN HOUSEHOLDS
THE INDONESIAN EXPERIENCE

INTRODUCTION

Indonesia is a country comprising more than 13,000 islands, of which only 3,000 are inhabited.
This group of islands, covering 1,904,000 square kilometres, supports a population of 180 million -
the fifth largest in the world (CBS, 1990). Located on the equator, the islands stretch like stepping
stones between the Asian mainland and the continent of Australia. Mountains rise to great heights
on many of the islands. The highest, located in Irian Jaya, are permanently capped with snow.

The 6 major populated areas are Java, Sumatra, Kalimantan, Sulawesi, Maluku, Irian Jaya, Bali
and the Nusa Tenggara islands. The island of Java, which is only 6.9% of the total landmass,
accommodates 60% of the population, or 108 million people. Sumatra and Sulawesi rank second and
third, with populations of over 36 million and 12.5 million respectively. Public health prohlems
related to housing therefore arise mainly in these densely populated areas. About 88% of rural
Indonesian households cook with wood or charcoal. In many of these households, cooking is done
indoors - in stoves without flues and poorly ventilated kitchens - for most of the year.

In the cold and mountainous areas of Wamena and Irian Jaya, ventilation problems are
exacerbated by the practice of keeping houses closed against the cold, Pit stoves are used indoors for
heating as well as cooking; combustion of biofuels releases respirable particulates, carbon monoxide,
hydrocarbons and other poliutants. These are potentially hazardous to health (Smith, 1986 and Hong,
1991).

This paper will examine the potential health hazards of indoor air pollution in Indonesian
households due to domestic fuel use.
THE MAGNITUDE OF BIOMASS ENERGY USE AND ITS POTENTIAL HEALTH HAZARDS

Assessment of potential hazards from indoor air pollution and of the potential waste of household
energy should consider the following (Achmadi, 1991):

1. The proportional consumption of domestic fuel (e.g. electricity, kerosene, charcoal, wood, etc.);

2. The climate and/or topographical conditions; these may influence the choice of domestic fuel,
as well as the kinetics of pollutants produced.

3. The physical housing model in a community which is heavily influenced by cultural and
socioeconomic conditions.

4. The overall health status and socioeconomic condition of the population at risk; exposure due to
behaviour and lifestyle; the particular risks to women and children under five years,

Indonesia is considered a tropical country and does not have a cold (winter) season. Domestic
fuel is therefore not generally required for heating. However, a small percentage of households
located in mountainous areas or those nearest to the Australian continent, such as the eastern part of
the Nusa Tenggara islands, use domestic fuel (mostly firewood and charcoal) for heating during the




night or during cold weather. Yet the populations of these islands are relatively small compared with
other provinces. The population in these areas -Irian Jaya and East Nusa Tenggara islands - is
estimated at 5 million (Irian Jaya: 1,641,430; East Nusa Tenggara: 3,268,644). In other words, the
majority of people in Indonesia use domestic energy for cooking and lighting. Exposure due to
household heating, cooking and lighting activities may be prolonged during cold weather or at high
altitudes, and the risks therefore enhanced.

Cultural background, which influences the type of housing constructed, should be assessed.
Indonesia has a variety of traditional housing models. See Figure 1 below. Each model vsually has
its own unique ventilation system, which affects indoor air quality. For ¢xample, houses in east Nusa
Tenggara are round and made from bamboo/wood, with poor ventilation. During the winter season
health hazards related to the biomass fugl use may increase. Irian Jaya, particularly in the
mountainous areas, has a similar housing model. In Wamena, Irian Jaya, people use wood to heat
their houses, particularly at night. The problems of indoor air pollution are aiready acknowledged
in this area due to the poor ventilation system,

t

o

%y

W

\IllU\\

\J*NJ WA




Round housing of this type is equipped with chimneyless pit stoves in the middle of the lower
level of the building and the family sleeps on the upper level (Silaban, 1991 and Mamdy, 1976)
{Figure 2). It has been estimated that between 1/2 to 1 million people in this area are exposed to
biomass emissions,

As stated earlier, most people live on the islands of Java, Sumatra, and Sulawesi. Prohlems
related to housing in these areas, particularly in urban areas, are often economically rather than
architecturally based. Housing in urban areas tends to have poorer ventilation than rural housing.

With regard to the type of fuel used, it can be seen in Figure 3 that biomass fuel (wood and
charcoal) is mainly used for cooking throughout the country. Rurzl areas tend to utilize more wood
and charcoal. The largest number of wood and charcoal users are found on the island of Java. The
five areas (provinces) with the highest mumber of households using wood as their source of energy
are: East Java, West Java, Central Java, North Sumatra and Lampung, This excludes the lower
populated Irian Yaya and east Nusa Tenggara which have poorly ventilated housing in conjunction with
extensive use of biomass fuel for heating.

Figure 4 indicates that while kerosene is mainly used for lighting, use of wood/charcoal both in
rural and urban areas is increasing (Figures 5 and 6). -

Figure 2
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Figures 5 and 6

HEALTH ASPECTS OF DOMESTIC ENERGY IN INDONESIA? ESTIMATES AND SURVEYS

Of those studies made on the adverse health effects of air pollutants in the workplace and
outdoors, few have been directly concerned with the health effects of indoor air contamination. Two
reports associated with the health aspects of domestic biomass fuel use were published in the late
1970s. Rural Community Health Officers recorded in the local Medical Journal that cases of chronic
obstructive lung disease had been observed among rural people in mountainous areas of Irian Jaya
provinces and East Nusa Tenggara (Mamdy, 1976 and Vriend, 1978). Although further study and
action onr such cases was undertaken on a very limited basis following their report, the problems
remain unsolved,

It is only recently that public health researchers in Indonesia have paid more attention to the
problem of indoor air quality. They focused on the health problems of children under 5 years,




associated with smoking habits inside the house as well as the use of biomass fuel for cooking
(Sumargono, 1988 and Achmadi, 1990). Studies have been undertaken by Sumargono (1988),
Achmadi (1990), and Sutrisna (1991). Achmadi (1990) posits in his study that smoking was a major
cause of the indoor air pollution problems in urban community dwelling areas. The study indicated
that Pb levels in the slum area dwellers were very high (x 0.0928 mg/100cc). In addition to the use
of kerosene cooking appliances which generate NO, O, and CO, the indoor use of kerosene for
lighting and cooking produces additional NO, and CO and may also reduce oxygen and increase CO,
and water vapour (WHO, 1985). If the ventilation is poor, the concentration of CQ, is increased.

Sumargono (1988) and Achmadi (1990) observed during a three-month cohort study of acute
respiratory infection (ARI) among children under five, that the episodes of acute respiratory tract
infection are closely related to independent variables such as the degree of indoor air quality, number
of people per square metre (density), and socio-economic status. The risk of ARI was identified as
approximately 4 times as great for those children living with lower indoor air quality than for the
control group.

In a follow-up study, Achmadi (1991) pointed out that fuel combustion can produce NO, as well
as CO and CQ,. Inhalation can result in depression of the human immune system (WHO 1987, WHO
1985, Hong 1991). These conditions may be worsened by the presence of pathogenic bacteria inside
the house, in particular housing with poor ventilation, litle sunlight (ultraviolet light), and high
humidity. Studies of such housing conditions show that correlation is high between the number of
bacterial colonies and the population density per square metre (Poerno, 1983). A synergistic effect
is therefore created whereby indoor pollutants have the potential to depress the immune response,
while the number of pathogenic bacteria increase with population density in each household.

Statistics reveal that more people in rural areas use wood/charcoal for their indoor cooking
activities (CBS, 1985). On average, rural Javanese women spend 2 - 3 hours per day cooking
whereas in West Sumatra and Long Segar Kalimantan, they spend only 2.69 hours and 0.13
respectively (WHO, 1984).

No data are yet available on the proportion of households using wood/charcoal for domestic
energy associated with increased risk of Acute Respiratory Infection (ARI). However, the following
figures are derived from household health surveys carried out in 1980 and 1986 (MOH, 1989 and
1990(a)). According to both these surveys, ARI was found to be the most prevalent disease in both
urban angd rural areas.

It may well be that the ARI cases are associated with poor indoor air quality due to housing
conditions and type of indoor activities. However, the magnitude of the association has never been
established. Indoor air quality is very important for the assessment of respiratory infection. Yet in
1981, one in every four houses in Indonesia had no windows, and one in 7.6 households lived with
no ventilation (CBS, 1985). In the 1980s, efforts to solve the problems of indoor air quality refated
to cooking activities were started (personal communication) when a pilot project on smokeless stoves
was proposed. This should have been applied to the majority of rural people using wood or charcoal-
burning stoves. However, due to lack of support from the authorities or other donor agencies, this
initiative was stopped.




Table 1. Morbidity Pattern: Household Health Surveys, 1980 and 1986, Indonesia
(rate per thousand population)

1980 l 1986
1. Acute Respiratory Tract 29.9 Acute Respiratory Tract 21.3
Infection (ARI) Infection (ART)
2. Dental, oral, Gi tract 9.2 Skin Infection 7.6
3. Bronchitis, Asthma 9.1 Dental, oral, Gi tract 6.9
4, Skin Infection 3.9 QOther Infections 6.5
5. Diarrhea 1.7 Bronchitis, Asthma 6.4
6. Neurologic Disorder 7.6 Malaria 6.1
7. Other Infections 6.3 Neurologic Disorder 5.7
8. Musculoskeletal Disorder 6.3 Cardiovascular Disease 53
9. Tuberculosis 6 Diarrhea 4.4
10, Cardiovascular Disease 6 Tuberculosis 42

Source: Ministry of Health, Indoncsia 1989

CONCLUDING REMARES: NEED FOR FURTHER RESEARCH

In the field of indoor air pollution, the interest and involvement of local public health researchers
and authorities is fairly limited. No systematic investigations have been undertaken and no
programme to implement solutions organized. No baseline information regarding the health aspects
of domestic energy, particularly biomass fuel use, is available,

Initially, short surveys on the adverse effects of indoor air quality should be undertaken to
produce limited data requiring little analyses. Subsequently, more extensive efforts and studies would
be required, directed particularly at areas identified as problematic.

It must be emphasized that the highest risk group would most likely be women. Indeed, this
is surely the largest occupational health problem for women in rural areas of developing countries.
Infants and children who spend time in close proximity to the cooking stove are also at risk; and if
the emissions include teratogenic and mutagenic substances, there is a further risk of birth defects.

Further information is also needed on the potential hazards of alternative sources of energy, the
type and level of indoor air pollutants they may produce, and housing conditions associated with these
risks.

Housing conditions may be the most important determinant of health risk from domestic use of
energy, particularly biomass fugl emissions, If the house is spacious, well-ventilated and has a
chimney fiue to evacuate smoke, indoor air pollution will be significantly reduced. Smith et al (1986)
reported generally lower levels of indoor pollutants in houses with flues. These houses also used fuel
more efficiently,

At present the full dimensions of the health problems attributable to domestic energy, particularly
biomass fuels, are rarely considered. This is important and needs to be assessed particularly in
countries like Indonesia, especially the rural areas, where biomass fuel is the predominant source of
domestic energy. This topic, howaver, has never been discussed at any of the numerous local
scientific meetings.




Biomass fuel emissions constitute a health hazard with effects that vary in type and severity
depending upon the locality, probably the type of fuel used, and the population at risk. The culture,
customs and housing conditions of the population are important determinants of the level and nature
of risks involved (WHO, 1984).

Climatic conditions are obviously an important factor in exposure to biomass fuel emissions,
People spend more time indoors where the climate is cool and wet such as in Irian Jaya. Those
affected include infants and children as well as the women who do the cooking.

Under the theme of Culture and Customs we can consider the following: are infants with their
mothers at the cooking stove, or put to sleep in a separate area away from the stove while their
mothers prepare meals? Are infants and small children encouraged to play outdoors or confined
indoors for much of the time? the length of time required to prepare meals; the inclusion of volatile
oils and spices in the ingredients which may themselves create irritant or toxic fumes; are meals
cooked only on biomass stoves/fires, or are other fuels sometimes used? Is exposure to smoke from
cooking fires aggravated by exposure to tobacco smoke, and/or the housing design itself?

Type of fuel is another variable influencing the risk to the exposed population. Clearly the risk
is greater if, for instance, the fuel contains lead or if there is an unusually high content of
polyaromatic hydrocarbons (Clifford, 1972),

Within the Ministry of Health in Indonesia, the question of indoor air quality falls under the aegis
of two Directorates - the Directorate for Communicable Disease Control and the Directorate for
Environmental Health. Yet no specific effort has been made to deal with the matter.

An indirect effort to improve indoor air quality is taking place through the National Program on
Renovation for Rural Housing (MOH, 1990(b)). This is an intersectoral collaborative programme.
Among others, the Ministry of Health, Ministry for Public Housing, Ministry of Internal Affairs, and
the Ministry for Social Affairs are involved in this activity. This is in line with a programme carried
out by the National Institute for Research which is currently introducing a pilot project for new
housing models/prototypes in Irian Jaya. This new model will allow smoke from domestic/cooking
heating activities to be evacuated. Therefore the risk factor for respiratory diseases should be
reduced.

Although national air quality standards for ambient air and the workplace have been established,
there is no provision for indoor air quality in private dwellings or public buildings. Moreover,
although Indonesia has implemented Act No. 4, 1982, concerning Basic Provisions for the
Management of the Living Environment (Ministry for Population & Environment, 1990), such control
measures do not extend as far as the problem of indoor air quality, particularly that related to biomass
fuel use.

In the meantime, enough is known to warrant household, community and government efforts to
reduce exposures through education and introduction of improved stoves, cleaner fuels and enhanced
ventilation.




Table 2. Major Cause of Death of Children Under Five - 1980

e —

Cause of Death <2 1 month 1-11 months 14 Years
Neonates Infant Children
i— r —_—

% % %
1. Tetanus 43.1 4.6 2.5
2. Complication of pregnancy or delivery 21.6 1.3 -
3. Lower Respiratory Tract Infection 10.8 29.8 28.8
4. Diarrhea 10.8 33.1 36.9
5. Neoplasm 3.9 0.7 -

Source : Household Health Survey, Ministry of Health, Indonesia, 1980
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SOCIAL AND ECONOMIC ASPECTS OF
STOVE PROMOTION AND USE

INTRODUCTION

The rhetoric of "participatory” development dictates that community workers should at least
ascertain from poorer people their most pressing problems and needs. In cooperation, they then
design solutions as part of a process which places the poorer people at the centre of the decision-
making stage. In practice, development donors and researchers often impose their own solutions
because they have little faith in the ingenuity of those they are trying to help. For example, Stresten
asks: 'who is to determine the basic needs? Is it the people themselves, who may prefer circuses to
bread, television to education, or soft drinks, beer and cigarettes to clean water and carrots’
(1986:20). A more realistic example for resource-poor rural women is whether or not they need an
improved stove, which may reduce the risk of lung disease and acute respiratory infection but may
also increase the amount of time required for chopping wood because the new stove can only burn
small pieces.

The recent development of improved stoves was initiated in India in the late 19405, with
emphasis on the importance of removing smoke. These were first publicised by Raju, who reminded
readers that they were working for the emancipation of women and must not forget 'the miltions of
your sisters in the bondage of criminally unhygienic conditions’ (1953). The oil crisis of the 1970s
raised the profile of energy issues, and accelerating deforestation, which led many development
agencies to respond with two kinds of programmes: tree-planting and fuel-efficient stoves. Since the
early 1980s, it has been well-documented that donors were mistaken in assuming rural fue] gatherers
were responsible for deforestation, and that the causes of tree felling cannot be generalised. In
mountainous areas, land clearance for new homesteads and commercial logging are frequently the
main cause; in areas of "over-population”, trees are cut to provide new land for agriculture; over-
grazing is to blame in Sahelian areas; and selling firewood and charcoal to towns accounts for some
tree felling, especially in peri-urban areas (Tinker 1984:1-2). In the last five years, the energy
"problem” has been defined with a different emphasis, Fuel shortages have exacerbated rural
women’s arduous workload, and thus it is their physical energy and time which is being conserved
through fuel-efficient stoves.

During the 1980s, stove programmes attempted to ameliorate suffering for biomass fuel users
in three main ways, all of which had health implications:

1. Income. Where people purchase fugl, mainly in urban areas, fuel-efficient stoves can reduce
household expenditure. When people manufacture, install, distribute and/or retail improved
stoves on a commercial basis, income is eamed, and employment opportunities may be
expanded.

2. Time and Energy. In rural areas, fuel collection forms part of a triple burden of work for
women: production, reproduction, and household work. Women work up to fifteen hours a
day, with little time for rest or leisure, and many of their tasks require considerable energy and
effort. They can reduce the amount of time and energy spent collecting fuel, cooking food, and
cleaning kitchen equipment by using improved stoves.,

3. Indoor Air Pollution, Using biomass fuels for cooking and space heating entails severe health
risks including chronic obstructive lung disease and associated heart conditions, eye infections,

15.




and acute respiratory infections (ARI). Improved stoves may reduce these risks and, in some
places, they may lead to an increase in the amount of water being boiled, thereby reducing the
risk of water-borne diseases, such as diarrhoea, dysentery, and cholera. In addition, shielded
stoves are safer, and less likely to cause burns, scalds or fires.

As Carr puts it "these objectives seem so sensible that it is hard to believe the improved stoves
would be rejected at the village level’ (1985:133). However, not all these problems can be tackled
with one stove design. A stove with a chimney may not be fuel-efficient in operation, and a fuel-
£CONOMiIc stove may require the user to chop larger branches into smaller pieces, which places a new
demand on women's energies, as can be seen with the Lorena stove in Guatemala and the Anagi stove
in Sri Lanka (Tinker 1984:3; Amarasckera, personal communication), More fundamentally, the
priorities of users are not always reflected in the objectives of promoters and/or donors. It is worth
reviewing these objectives in some detail.

IncoME

There are two objectives in stove programmes which potentially affect the consumption and
acquisition of income. Firstly, reducing fuel consumption in areas where wood has to be purchased
(rather than gathered) should result in lower fuel bills, Secondly, the manufacture of improved stoves
should provide income-earning opportunities for those who make them i.e. potters, metal workers,
assemblers and/or installers. Although substantial amounts of income can be acquired through stove
manufacture and marketing, relatively few people generally benefit from stove enterprises. This
usually occurs because income generation is considered a less important objective, and centralizing
production requires lower levels of project input. The result ¢an be a formation of new stove-making
elites, as observed in the rural Sri Lankan programmes, where less than 2% of the potter population
are benefiting from stove making, and centralised production has encouraged the introduction of
waged labour in previously egalitarian communities (Crewe, 1988). However, since we are
concerned with health risks for the purposes of this meeting, 1 shall concentrate on the benefits for
the potentially much larger group, the stove users.

Up to one third of household income goes to firewood in some countries, and so reducing fuel
consumption should have an enormous impact (Tinker 1984:24). The significance of reducing
consumption depends, among other things, upon the level of fuel expenditure as a proportion of the
total household budget. For example, in Colombo, Sri Lanka, an average of 75 kg, of fuelwood is
consumed by one household in 2 month, at a cost of approximately Rs.1 per kg.(Clarke 1990:18).
If the Anagi stove uses about 25% less fuel, then an average household should save Rs.18.75 per
month. The stove costs around Rs 63, so these savings should cover the initizl expenditure within
14 weeks, For the remainder of the "stove life”, in the case of the Anagi between 1 and 1.5 years,
the user should be able to "save” money.

It is often assumed that a brief "payback period”, as it is called, will lead to a high level of sales.
In practice, this does not always follow. Households in Sri Lanka, especially those with lower
incomes, tend to be more concerned about daily expenditure than cumulative costs over a number of
weeks. Consequently, it is not surprising that only 5% of Anagi stove purchasers in Colombo live
in *below standard housing’, according to a survey carried out by the Ceylon Institute for Scientific
and Industrial Research and ITDG (Jones 1989:52). In rural areas, the poorest households have not
purchased Sarvodaya stoves because they are too expensive, and require installation (which is not
possible for those who have no kitchens). In Kenya, in 1986, KENGO found that purchase of the
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Kenya Ceramic Jiko (KCJ) was mainly confined to middle class neighbourhogds of Nairobi (Karekezi
1990:34). Thus, stoves may reduce household fuel expenditure but not necessarily for the poorest
households. '

To reduce expendifure stoves must obviously consume less fuel. Although it was once naively
believed that any new stove was better than an open fire, it has long been recognised that extensive
laboratory and field testing of performance is necessary when designing stoves (Baldwin 1985:14).
Even so, testing provides no guarantee that technical claims will be valid over time or across regions
with different cooking practices, fuel use, climatic conditions, and so on. It is more meaningful to
ascertain whether stove users themselves find that reductions in fuel expenditure have been significant.
Amongst urban users in Sri Lanka, fuel savings are reported to be the most popular feature of the
Anagi stove, while quicker cooking time is the favourite in rural areas (Sepalage and Amarasekera
1987:92; Clarke 1990: Appendix xiii). This can be misleading because fuel savings do not
necessarily concern expenditure, even in urban areas, The vast majority of households gather at least
some fuel, and even in Colombo, 50% of the fuel is not purchased. Some improved-stove users may
decide to spend the same amount of money on fuel but spend less time collecting wood, so that the
reduced fuel consumption may result in time rather than income being "saved"”,

TIME AND ENERGY

It has been pointed out that women’s heavy workload was hardly noticed before the recognition
of resource scarcities (Nagabrahmam and Sambrani 1980:1). On the other hand, the claim that all
poor rural women'® and children® are spending more time collecting firewood due to severe shortages
conceals regional diversity and seasonal variation, The amount of time taken up with fuel collection
can vary from eight minutes a day in one area of Burkina Faso (Tinker 1984:10), to women spending
from midday to nightfall every day in The Gambia (Dankelman and Davidson 1988:69). Even within
one state of India, it is difficult to generalize about fuel availability since shortages are often highly
localized and opinions about fuel supply are not easy to predict. Even in areas with acute scarcities,
getting employment to buy food rather than fuel, was often found to be the main priority for rural
based women in Gujarat (Nagabrahmamn and Sambrani 1980:13). As the researchers explain, the
many years of coping with fuel and water shortages have:

....blunted the women's perceptions and awareness of its severity, or perhaps they are resigned to their
fate because they do not complain either of the ardous (sic) nature of their tasks or the injustice. One
mainly hears mounting anxiety regarding basic survival (Ibid:22)

Fuel gathering is only one of the many tasks performed for household maintenance, and as such,
is not necessarily isolated by women as a particular problem. Furthermore, it is not usually the most
time-consuming part of women’s work. For example, studies carried out in India, Nepal, Burkina
Faso, and Kenya, have shown that women spend more time c¢ollecting water than fuel (Tinker
1984:21-3). Food preparation, especially cooking, usually consumes more time than water and fuel
collection combined. For example, food preparation takes up 24.5% of women’s time in Java, while
firewood collection accounts for only 0.8% of their day (Ibid: 11). Estimated time allocations in Sri
Lanka and Kenya, indicate that cooking takes up to 3.5 and 7 hours per day respectively. Demands

1 In some focations fuel is also collectsd by men. For cxample, m the Bukoba regions in Tanzanis, men arc respousible for collecting and

transporting firewood (Reverlynck 1983:3); and men md women share fucl collection tasks in Peru (Dankelman and Davidson 1988:68-9).

2 Children, particularty pirla, alag often sssist with water and fued colleetion, sometimes being taken away from achool 25 a reault (Carr 1935:119).

Thia may parily account for the lower school attiendanes of girls io many countrics (Charlon 1934.34).
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on women's time and energy obviously change according to the season. In Kenya, women spend
almost twice as many hours collecting water and fuel during the dry season as during the wet season
(Carr 1985:118). In Nepal, women spend 0.8-0.9 hours a day collecting fuel between July and
March, and up to 2 hours a day between April and June, the dry season (Carr and Sandhu 1987:10).
Also, there is some indication that during agricultural peaks women will cook faster even if more fuel
is needed, unless there are very severe fuel shortages (Xbid:28).

One of the main claims about fuel-efficient stoves is that they "save” women’s time and energy
by reducing their workload. It is argued that the "traditional” three-stone fire is inefficient, and that
if a new stove requires 30% less fuel and cooking time, then women can "save” 30% of the time
spent on related tasks, The "time saved”, it is argued, can be invested in useful activities, such as
earning money or growing and cooking more food. For example, Carr and Sandhu (1987.46)
deduced that improved stoves decrease cooking and fitel collecting time, which results in more meals,
more nutritious food and ultimately better family welfare (1987:46).

Such a generalization should be treated with caution. Firstly, "traditional” stoves are not as
inefficient as technologists have supposed, and conversely new stoves often do not save as much fuel
as designers once believed. In Zimbabwe, it is often fuel economic cooking strategies rather than
improved stoves which save wood. For example, cooks build walls around the open fire, lower the
grate on which the pot sits, extinguish the fire as soon as the cooking is finished, and place the sticks
so that the most efficient performance is attained (Bennett 1990:20). Secondly, even if we could
assume that improved stoves use 30% less time and fuel, this cannot be automatically translated into
"savings”. For a start, fuel shortages are usuvally highly localized, and in areas where wood is
plentiful, the reduction in time spent on fuel gathering may be very small. In the aforementioned case
study in Burkina Faso, time saved on wood-gathering would amount to no more than 3-4 minutes a
day. Also, fuel collection and cooking are rarely discrete activities for women, Fuel is often
collected on the way back from working in the fields, and cooking is carried out in conjunction with
food processing, childcare, and other household work activities (e.g. in Ratnapura, Sri Lanka;
Morogoro, Tanzania; and see Tinker 1984:21). Cooking obviously requires different amounts of
energy at different stages, so that, for example, far less attention is required while boiling curry than
lighting a fire. Therefore, reducing supervision time whereby other tasks can be carried out
concurrently, may be more important than a decrease in total cooking time.

Even if we could prove that time previously spent on collecting fuel or cooking has been made
available, we cannot necessarily assume that it is perceived as a "saving” or that time is controlled
by women, It is not new to find that projects which are supposed to benefit women, actually provide
a service for men. In Sri Lanka, potters using the rural Sarvadaya stove claim that they spend less
time cooking and so invest more time in their *husbands’ business. In other contexts, the interests
of women and men can be conflicting, as seen in Western Kenya, where women have explained that
they would rather spend longer cooking, and carrying out other work at the same time, than give their
labour to their husbands.

It has been established that time benefits of stoves ¢annot be generalized across regions, but this
does not invalidate the substantial advantages of stoves in particular cases. In both the Sri Lankan
programmes time "saving” is identified as one of the most popular features of the stove. In the rural
stoves programmes in Sri Lanka, women reported that the reduction in cooking time was the greatest
benefit (Sumanasekera 1986:18). The second favoured quality was reduced fuel consumption, which,
for the majority of rural women, most importantly reduces the amount of time spent collecting
fuelwood. In urban areas of Sri Lanka, over 80% of 169 women reported that shorter cooking time
was a major benefit (Clarke 1990; appendix xiii).




It has often been assurned that if time "saved” is used for earning income the effect is especially
"developmental.” For example, according to Roweliffe, stoves play an important part in improving
the position of women because they liberate women's time for more productive, remunerative work
(1988:26). However, a stoves project which aims to "free” women’s time so that it can be spent
earning income will not be effective unless the opportunities are available. Tinker points out:

to reduce drudgery without providing income opportunities is only to further improverish (sic.) the
poorest who once earned a livelihood fetching twigs or pounding grain for their better-off neighbours
{1984:23),

More fundamentally, when considering women’s interests, it is only they, and not development
planners, who can evaluate the importance of different activities such as sleep, brewing medicine,
growing food, earning cash, attending ceremonigs and so ont, Some women are not concerned about
cash benefits or the duration of work activities but the intensity of energy required for particular
tasks. A stove user in Morogoro, Tanzania, reports that fuel saving is highly prized because fetching
firewood is more exhausting than most agricultural work, even if it is less time-consuming than
cooking, UNIFEM has been conducting studies into women’s use of time, which indicate that given
the opportunity, the areas of work which are given more attention vary enormously. For example,
in Japan, Malaysia and South-East Asia, additional time is invested in childcare activities, while in
Africa and India, women’s time is dissipated into many tasks, including earning more income where
possible (Yu, personal communication). Rural anthropological studies have shown that during periods
of "free” time, some people prefer to rest or slesp, or give time to ritual activities, rather than work
harder to increase their productivity. For women working up to 15 hours a day, rest is obviously not
a frivolous matter, So, time "saved” and dissipated, or reinvested in other activities can only be
meaningfully evaluated by users in context, and not by development planners in abstract.

HEALTH

Turning to aspects of biomass fuel use which are more directly related to health, it has been
estimated that more than half the world’s households burn fuels for cooking and/or space heating
which emit harmful smoke. Although thousands of chemicals can be found in biofuel smoke, the
main pollutants which are produced by combustion are carbon monoxide (CO), particulates, and
hydrocarbons, Studies indicate that there are probably links between biomass combustion, and risk
of, at least, lung diseases for women and acute respiratory infections for children (Chen et al
1990:128-131). The conclusion of a recent review was that despite the relative lack of research,
‘enough is known to warrant household, community and government efforts to reduce exposures
through education and introduction of improved stoves, cleaner fuels and enhanced ventilation’
(Tbid:136).

These pollutants constitute an environmental hazard according to two (out of five) of the WHO
criteria, which specify that tackling the problem of continuous or repeated exposure to harmful
pollutants should be a high priority, especially where they involve "a large proportion of the general
population, or occupational groups, and ...highly vulnerable groups such as pregnant women,
newborn children, the infirm or the elderly’ (de Koning 1987:6). Not only are women and children
more likely to be affected by harmful poliutants in smoke because they spend much of their time near
the stove, but CQ is especially dangerous for unborn children because their oxygen supply is low and
they depend on exchanging blood with their mother (US Congress 1987:102). There are good reasons
to conclude that indoor air poliution from biomass combustion should be a priority area.




There are other physiological effects of biomass fuel use and scarcity which have received less
attention. It has been argued by Brouwer et al (1989) that there are four main coping strategies
employed by women facing acute fuelwood shortages which can undermine health:

1. Women have to spend less time on food production, income generating activities, and
childcare, to the detriment of health and nutrition of household members, and particularly
children. For example, in some parts of Africa, a "child’s access to health care usually
depends on the mother's ability to spend at least half a day travelling to and from the health
centre and in waiting time' (Wisner 1988:238).

2. Women use alternative fuels, especially animal dung, agricultural residues, and fuelwood
of inferior quality, which leads to: (i) the withdrawal of dung and agricultural residues from
fields, thereby decreasing soil fertility and levels of food production; (i) a decrease in the
amount of food available for cattle, which lowers their resistance to diseases and may reduce
their milk and meat production; and (iii) an increase in the level of harmful smoke emissions
where wet or inferior wood is used.

3. They also economize on fuel consumption, by eating cold leftovers, reheating cooked food,
cooking fewer meals, cooking food for less time or not cooking at all, substituting pulses
and whole cereals for ground cereals, and purchasing more snacks, ready made foods,
sweets and fruits. In most instances, these trends increase intestinal infections, impair the
absorption of proteins, reduce the intake of vitamins and energy, and simply cause a
decrease in the amount of food consumed.

4. Having less fuel for space-heating and boiling or heating water can contribute to a
deterioration of the physical condition of household members, and increase the inflammation
of wounds not treated with warm water, intestinal infections caused by drinking unboiled
water, and eating with dirty hands from insufficiently cleaned plates.

The main recommendation of this research (Brouwer et al 1989:353-7) was that: “the impact of
a shortage of fuelwood can be considered as a nutritional problem and should be a point of concern
for ryral development’ (Ibid:349). It has been suggested that fuel-efficient stoves, by reducing the
pressure on biomass resources, counter at least some of these effects.

There has been surprisingly little consideration of stove users’ reactions to the health effects of
improved stoves. Their views are represented by patchy project monitoring and anecdotal stories.
In Ratnapura, about half of the informants commented that the new stove facilitated an increase in
the use of boiled water and two thirds mentioned its cleanliness (Sepalage and Amarasekera 1987:60).
In Kurunegala, new stoves led to an approximate increase of 145% in the amoumt of "hot water
consumption’ (Ibid:66)>. This, not surprisingly, increased the amount of fuel used, and in some
cases may have canceled out "savings” made through greater fuel economy. Nevertheless, an increase
in boiled water should be encouraging for Sri Lanka's Health Department, which spends 50% of its
budget on treating water-borne diseases (Amarasekera, personal communication). A variation in stove
performance, or possibly users’ perceptions is evident, since in Kurunegala 100% of respondents
reported that the stove produced less smoke, while only 17% made the same observation in Ratnapura
(Ibid:92). In Hambantota, less smoke was the third most frequently mentioned, positive attribute of
the improved stoves, while the ease of boiling water (because the stove has two pots) was ranked fifth

3 It is not clear wWhether this refers to waler wied for drinking or waahng.




in a survey of 799 households (Sumanasekera 1986:18). In Colombo, just under 60% of 109 Anagi
users commended the fact that the stove produced less smoke than an open fire and more than 50%
valued the reduction in soot. Over 80% favoured the improvements in safety.

This guantitative information only provides a superficial glimpse into people’s perceptions of
health and safety. In many instances, the "need” to remove or retain smoke is viewed by stove users
within the context of the various functions of fire, For example, users in villages in Nepal and India
have explained that smoke may cause discomfort, but at the same time, it is useful for deterring
insects, smoking meat, and enhancing the flavour of food, while soot strengthens thatched roofs.
When asked about the smoke in her kitchen, one user in Nepal replied: people lived with it before,
so why not us’? On the other hand, on a more negative note, women in India, Sri Lanka, Tanzania
and Kenya have complained about the discomfort associated with smoke and burns, especially for
children.

Many users in Zimbabwe rejected waste burning stoves because they felt that the smoke led
directly to ill health through greater incidence of influenza and chest pains (Bennett 1990:22).
Conversely, women on Sri Lankan tea estates have told stove project staff that their main reason for
preferring improved stoves to open fires is that they can warm water quickly for washing their
children before they go to work on tea plantations (Amarasekera, personal communication). At this
altitude, they add, warm water is not only more comfortable for children, but is healthier and reduces
the risk of catching influenza. In other rural areas,women have also reported that the improved stoves
are better for brewing herbal medicines because the heat is easily controlled thereby allowing slow
cooking (Ibid).

In conclusion, it is clear that concerns about comfort, health and safety vary enormously between
countries, regions and even individuals. No generalized priorities can be laid down for interventions
which improve the health of users. Stove designers must bear in mind, not only local patterns of fuel
use, but health and safety priorities in the context of the particular area as well. Techniciang already
test stoves for their thermal and combustion efficiency, but measuring the level of pollutants should
also be a part of stove development. Since lower emissions do not necessarily result in a lower
concentration of pollutants, reports of less smoke from users are not sufficient. In order to give users
the choice of reducing risks associated with biomass combustion, designers must have clear guidelines
for determining the level of potentially harmful emigsions from each new stove.

Concentrations of pollutants emitted by a particular stove model should be measured in 2
controlled environment, o that the relevant variables can be tested. This will allow the researchers
to vary factors such as fuel type, degree of moisture in the fuel, ventilation, temperature, and so on,
for each stove under the same conditions. It is only when a stove consistently produces less pollutants
than an open fire under all conditions, that promoters can be confident they are offering a technology
which reduces health risks.

ACCEPTING NEW TECHNOLOGY

" Acceptability” factors have often been considered in relation to poor people’s apparent resistance
to change. When a new technology, such as an improved stove, is rejected, the reasons have been
partly attributed to socio-cultural barriers or obstacles. For example, "traditional” beliefs and
practices are often presented as constraints to the process of upgrading or modernizing technology.
This approach rests on the misplaced assumption that people living in so-called "traditional” cultures
think in a less rational way than scientists. In practice, the decisions involved in purchasing and using
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a new stove are the result of a rational assessment of its advantages and disadvantages. It has been
found that women are usually concerned about at least some of the following features of new stoves:

durability *  low fuel consurmption *  quick cooking
attractive appearance *  low smoke emissions * safety

s cleanliness *  low price *  portability

*  ¢asy maintenance *  convenience = flexibility

Flexibility is often an important key to a stove’s popu