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Energy Services and Living Standards

One of the greatest challenges facing the world today is
poverty. \hile growi ng pockets of poverty are visible even in
the industrialized world, "the fundanental reality of
devel opi ng countries is the poverty of the majority of human
beings who live in them"' \ether nmeasured in terns of
nutrition |levels, health and education status, or incone and
enpl oynment, or quality of shelter, a majority of people in the
devel oping world exist at sub-standard |evels, where the
struggle for daily survival is unending. The chief
characteristic of poverty is the fact that basic human needs -
- food, shelter, health care, education, and livelihoods --
remain unful filled.

It is tenpting to associate poverty wth inadequate
ener gy consunption, but such a correlation would obscure the
fact that the poor use energy very inefficiently, essentially
because the efficiencies of their technol ogi es of energy
consunption are al so abysmally | ow.

The real determ nant (or correlate) of poverty is the
| evel of services that energy provides -- heat for cooking,
illum nation, accessible water supply for personal and
donmesti c needs, enhanced productivity of |abour, etc. This
Vi ewpoi nt increases the range of options -- froma nere
increase in the magni tude of energy consunption to
i nprovenents in the efficiency of energy utilization (and of
course, conbinations of both). Thus, poverty and scarcity of
energy services go hand in hand, and exist in a synergistic
rel ati onship.

In the face of inadequate inanimate energy and of a | ack
of access to efficient technol ogi es of energy use, the poor
are forced to depend on their own | abour, on ani mal power and
bi omass energy resources to neet their survival needs. |If
poverty reduction and inproved |iving standards are to be
achi eved, energy services nust be dramatically augnented to
i mprove the level of satisfaction of basic human needs. This
is the challenge, a challenge that is aggravated by grow ng
popul ati ons al ready facing shortages of inanimte energy --
failure will play a significant role in the perpetuation of
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poverty, and success can |lead to the achi evenent of equitable,
ecol ogi cal ly sound and sustai nabl e devel opnent.

Vill age Energy Consunption Patterns

The vast majority of the world's poor live in rura
areas, nostly in villages. |In order to understand how | ow
| evel s of energy services beconme an obstacle to the
i mprovenent of living standards, it is necessary to exam ne at
t he outset the nature of energy consunption patterns at the
vill age |evel.

There have been several studies of the patterns of energy
consunption in villages. Anmong the earliest of the studies
was that of six villages in the Ungra region of Tunkur
District, Karnataka State, South India, carried out in the
| ate 1970s. 2

Pura (latitude: 12 49'00" N, longitude: 76 57' 49" E
hei ght above sea level: 670.6 m average annual rainfall: 127
cns/year, population (in Septenber 1977): 357, househol ds:
56) is one of the villages in Kunigal Taluk, Tumkur District,
Kar nat aka State, South |ndia.

The energy-utilizing activities in Pura consisted of *:

. agricultural operations (with ragi and rice as the main
crops),
. donestic activities -- grazing of |ivestock, cooking,

gat hering fuel wood and fetching water for domestic use
particul arly drinking,

. ['ighting and

. industry (pottery, flour mll and coffee shop).

These activities were achieved with human bei ngs,
bul I ocks, fuel wood, kerosene and electricity as direct sources
of energy.

An aggregated matri x showi ng how the various energy
sources were distributed over the various energy-utilizing
activities is presented in Table 1. The matrix yields the
foll owi ng ranking of sources (in order of percentage of annual
requirenent): (1) fuelwood 89% (2) human energy 7% (3)
kerosene 2% (4) bullock energy 1% (5) electricity 1% The
ranking of activities is as follows: (1) domestic activities
91% (2) industry 4% (3) agriculture 3% and (4) lighting 2%

Hurman energy is distributed thus: donmestic activities 80%
(grazing |livestock 37% cooking 19% gathering fuel wood 14%
fetching water 10%, agriculture 12% and industry 8%

Bul | ock energy is used wholly for agriculture including tran-
sport. Fuelwood is used to the extent of 96% (cooking 82% and
heating bath water 14% in the donmestic sector, and 4%in

i ndustry. Kerosene is used predom nantly for lighting (93%,

and to a small extent in industry (7% . Electricity flows to
agriculture (65%, lighting (28%, and industry (79 .



There are several features of the patterns of energy

consunption in Pura which nust be highlighted.

What is conventionally referred to as conmerci al energy,
i.e., kerosene and electricity in the case of Pura,
accounts for a nere 3% of the inanimte energy used |n
the village, the remaining 97% com ng from fuel wood.
Furt her, fuelwood nust be viewed as a non-commerci al
source since only about 4% of the total fuelwood

requi rement of Pura is purchased as a commodity, the
remai nder being gathered at zero private cost.

Ani mat e sources, viz., human bei ngs and bul | ocks, only
account for about 8% of the total energy, but the real
significance of this contribution is revealed by the fact
that these ani mate sources represent 77% of the energy
used in Pura's agriculture. 1In fact, this percentage
woul d have been nuch higher were it not for the operation
of four electrical punpsets in Pura which account for 23%
of the total agricultural energy.

Virtually all of Pura's energy consunption cones from
traditional renewable sources -- thus, agriculture is

| argel y based on human bei ngs and bul | ocks, and donestic
cooking (which utilizes about 80% of the total inanimte
energy) is based entirely on fuel wood.®

However, the environnmental soundness of this pattern of
dependence on renewabl e resources is achi eved at an
exorbitant price: levels of agricultural productivity
are very low, and | arge anobunts of human energy are spent
on fuel wood gathering (on the average, about 2-6 hr and
4-8 km per day per famly to collect about 10 kg of

f uel wood) .

Fetching water for donestic consunption also utilizes a
great deal of human energy (an average of 1-5 hr and 1-6
km per day per household) to achieve an extrenely | ow per
capita water consunption of 17 litres per day.

46% of the human energy is spent on grazing livestock
(5-8 hr/day/ househol d) which is a crucial source of
suppl enment ary househol d i ncone

Wonen contribute a vital , , , and , of the

| abour for gathering fuel, fetching water, grazing
livestock, and agricultural work. Their |abour
contributions are vital to the survival of famlies, a
poi nt now well established in the global literature, but
still neglected by planners and policy makers.

Simlarly, children contribute a crucial 30% 20% and
34% of the | abour for gathering fuel wod, fetching water
and grazing livestock respectively. The critical

i nportance of children's |abour contributions in poor



househol ds has significant inplications for popul ation
and education policies and progranmes -- but again,
| argel y ignored.

. Only 25% of the houses in the "electrified village of
Pura have acquired donestic connections for electric
lighting, the remaining 75% of the houses depend on
kerosene | anps, and of these |anps, 78% are of the
open-w ck type.

. A very small anount of electricity, viz., 30 kW/ day,
flows into Pura, and even this is distributed in a highly
inegalitarian way -- 65%of this electricity goes to the
4 irrigation punpsets of 3 |andowners, 28%to illum nate
14 out of 56 houses, and the remaining 7% for one
flour-mll owner.

It is obvious from Tabl e 2 which shows the end-uses of
human energy in Pura that the inhabitants of Pura,
particularly its wonen and children, suffer burdens that have
been largely elimnated in urban settings by the depl oynment of
i nani mate energy. For exanple, gathering fuel wod and
fetching water can be elimnated by the supply of cooking fuel
and water respectively. The serious gender and health
i mplications of rural energy consunptlon patterns, have been
brought out in several studies’,?,

Since then, there have been i nnumerabl e studies of rura
energy consunption patterns.'® The actual nunmbers show
di f ferences dependi ng upon the region of the country, the
agro-climatic zone, the proximty to forests, the availability
of crop residues, prevalent cropping pattern, etc., but the
broad features of the patterns of energy consunption in Pura,
hi ghl i ght ed above, have been generally vali dat ed.

The "Price" paid by the Poor for the Low Levels of Energy
Servi ces

It becones clear fromthe above analysis that the poor
pay a much higher price for their energy services than any
ot her section of society. This price can be anal ysed from
various points of view

(1) Hurman tinme and | abour: There is a very lowreturn for
each unit of human | abour and tinme invested in vital

subsi stence and productive activities -- in the absence of
ot her energy sources and/or | abour-saving technol ogies to
fulfill these needs. For instance, a round trek of 7-10 Kms,

and 4-6 hours of time investment by a woman may yi el d enough
firewood only for one day S cooki ng and heating needs in a
househol d of 4 -5 persons™ An urban m ddl e cl ass househol d,
in contrast, may spend | ess than one-tenth of the tine and

| abour for the same result.

Studi es al so show a high correl ati on between | and
owner shi p and access to biomass for fuel and fodder. This



traps the poor, especially poor wonen, in a |ow-productivity
subsi stence | evel of living, where neeting basic needs for
fuel, food, fodder and water, consumes enornous quantities of
time and | abour, which cannot be diverted to nore productive
or life-enhancing activities.

(2) Economic cost: The unit cost of the energy required for
fulfillment of basic needs is nmuch higher, in both direct and
indirect terms, for the poor than for the relatively affluent
-- not only is the cost of econom c opportunities |ost nuch
hi gher, but the actual cost of the energy used per activity
(for exanple, per itemof cooked food) is also greater?'.
Econom ¢ costs nust al so be calculated in terns of the
ecol ogi cal price forced dependence of the poor on inefficient
bi omass based technol ogi es |i ke open cookstoves, in the
absence of alternative energy sources.

Devel opnment of agriculture and industry, essential
components of econonmic growmh for poor countries, are both
dependent on energy supplies. Energy shortages al so introduce
biases in the distribution of available energy resources --
politically powerful groups can influence decision-nmaking
about energy policies to advance their own interests at the
cost of the majority. This in turn beconmes a hurdle for the
econom c upliftment of the poorer sections of society, hence
lowering the nation's overall econom c status.

(3) Health costs: Anpbng the nost serious cost of energy
scarcity for the poor, particularly poor wonen and chil dren,
is the range of health problenms caused, directly and
indirectly, by the dependence on increasingly scarce bionmass
to neet daily subsistence needs.

(a) Health hazards of biomass cooking fuels: First and
forenost are the health hazards caused by the use of bionmass

fuels for cooking in nost poor households in the world. It is
estimated that "npre than half the worl d' s househol d cook
daily with unprocessed solid fuels, i.e., biomass or coal"*.

Evi dence from around the world indicates that firewod, dung
cakes, and other fuels, release highly toxic em ssions such as
car bon nonoxi de, total suspended particul ates (TSPs) and
hydr ocar bons**.

Furthernore, these fuels are used primarily in
traditional open cookstoves with a fuel efficiency of just 3-
10%°, in poorly-ventilated one- or two-room hones. Even where
ventilation is relatively good (such as in thatch-roof
dwel 1ings), the emi ssions are of such a magnitude that the
health effects are still alarm ng.

For instance, one of the earliest studies, conducted in
Qujarat state of Western India, found that fuels |ike
firewood, dung cakes and crop wastes emt nore TSP, benzo-a-
pyrene, carbon nonoxi de and pol ycyclic organic pollutants than
fossil fuels like coal or natural gas. The study showed that
in clinical terns, wonmen spending an average of 3 hours a day



on cooking are exposed to 700 m crograns of particulate matter
per cubic neter (as against a permssible level of < 75
nicrogransz, and i nhal e benzo-a-pyrene equivalent to 400
cigarettes™, Moreover, the study found that wonmen began
regul ar cooking at around the age of 13, which neant a nuch

| onger period of exposure to pollutants.

Simlar studies -- though few in nunber, and not always
focussed on the health effects -- have been done in Africa,
Latin America, Southeast Asia and in China (where the focus
has been on coal - burni ng stoves).

The heal th hazards of dependence on bi omass cooking fuels
are not limted those arising fromair pollution alone.
Experts contend that each part of the fuel cycle -- from
production, collection, processing and actual cooking -- have
heal th inplications which can be serious. Table 3 shows a
list of potential health hazards arising fromdifferent
functions in the fuel cycle.

(b) Health and Nutrition Effects of Energy Scarcity: Apart
fromthe direct health effects of cooking fuels used by the
poor, there are clear indications that the growi ng scarcity
of, and difficulty in obtaining, biomss fuels for cooking
affects the health of the poor in several indirect ways.

Firstly, the scarcity and high tinme and | abour cost
i nvol ved in obtaining bionmass fuels like firewood may result
in measures to econom se on fuel consunption in cooking in
various ways. For one, fewer hot neals may be prepared per
day, leading to consunption of stale/leftover foods which may
becone contam nated. This could lead to nutrient |osses, and
increased risk of infections. Under-cooking nmay al so be
resorted to in order to save fuel, which can cause health
problenms in the case of sone pul ses and oils which are toxic
when under cooked. Another health effect could result fromthe
swi tchi ng-over to cereal staples which require | ess cooking,
but which may be less nutritious (from wheat or coarse grains
torice, for instance). Wile there is no docunented
statistical evidence for any of these problens, they have been
wi dely observed by grassroots workers in many devel opi ng
countries'®.

There are other health inpacts on the poor resulting from
t heir dependence on human energy in the absence of alternative
sources for performng survival tasks. Chief anong these is
the inpact on the nutrition and health status of poor wonen
and girl children, in societies where the performance of these
tasks is along gender lines. A benchmark study of the early
ei ghties', based on the Pura village energy matrix data cited
earlier, highlighted the relatively greater health costs borne
by poor wonen, particularly in nutritional terns, as a result
of the daily chores of cooking, fuel gathering, water
fetching, and grazing. The study showed that these daily
subsi stence activities lead to a higher calorie expenditure
per woman per day than per man, particularly since these



donestic tasks are perennial, while agricultural work (where
men's energy contribution is higher than wonen's) is seasonal.

But this greater energy output of wonmen was not
conpensated by a proportionate intake of food, where nen took
the lion's share and wonen in a famly traditionally eat |ast,
and least -- the ratio of intra-household nale-fenale food
distribution was 2:1. Studies in several other |ocations
corrobor at ed the gender bias in access to food within the
famly. 20, 2 222 ,“ This means one nore hole in the "l eaky
bucket” of women's health and nutrition -- overwork and
i nadequat e food. Surveys by the National Nutrition Monitoring
Bureau in India have found that adult wonmen's eights are well
bel ow par all over the country, and that while wonmen's weight-
gai n ceases after the age of 16 years, men continue to gain
wei ght until at |east 25 years What is nore, weight-gain in
pregnancy of rural wonmen is a mere 4-6 Kgs, as opposed to the
desired norm of 10-12 Kgs.

Anot her heal th di mension of the energy scarcity sydrone,
conbined with the absence of |abour-saving appropriate
t echnol ogy (and once agai n borne by poor wonen) is the
possi bl e health hazards for pregnant wonmen and their unborn
infants as a result of traditional rice cultivation nmethods.
A study conducted in a sanple of 30,000 popul ation in Western
India in 1982 showed a sharp increase in stillbirths,
premature births and neonatal nortality during the rice-
pl anting nont hs, when wonen | abour for hours, bent al nost
doubl e, transplanting rice. The fact that no maternal deaths
occurred was probably due to the presence of an effectlve non-
governnmental community health care project in the area.

The reduction of water consunption, particularly for
per sonal hygi ene, because of the tinme and | abour costs
involved in water collection, also has negative effects on
wonren' s health: | ack of adequate water for bathing/washing has
been cited as a major contributing factor to the high rate of
genito-urinary and reproductive tract infections in poor
wonen. One recent Indian study found that 92% of the sanple
wonren had reproductive tract infections (RTIs), many of which
had gone untreated for years.”® This can be a S|gnificant
contributing factor to female sterility, cervical cancer and
uterine prolapse. The last is also related to excess |oad-
carrying (of water, firewood, etc.) by women. ?°

It is clear that the health costs of the nexus between
energy scarcity, the resultant dependence on bi omass fuels and
human energy to neet basic needs, and the gender division of
| abour are extensive, including:

. wi despread protein-calorie malnutrition

. poor immunity and high risk of and norbidity and
nortality frominfectious and comuni cabl e di seases

. chronic anem a

. hi gher maternal /femal e norbidity and nortality

. poor reproductive outcones, including |ow birth-



wei ght infants with reduced chances of survival
increased infant and child nortality.
. poor reproductive health status of wonen and girls
. depl etion of wonen's health fromrepeated
chi | dbearing, overwork, and inadequate food.

The burden of this syndrone is carried mainly by mllions
of poor wonen and girl-children, who are already the nost
soci o- economi cal |y di sadvant aged segnent in nost countries.
Consequently, it has serious inplications for the health and
devel opnent status of entire nations. The quality of life for
the majority of poor people cannot be inproved w thout
urgently addressing these problens, which arise directly and
indirectly fromunnet energy needs.

(4) Social and gender inpact of scarcity of energy services:
The need for social justice -- including gender justice --
uni versal ly accepted. FEradicating discrimnation on the basi

of gender, caste, class, race, ethnicity, and nationality,
both formally and substantively, is a prerequisite for
creating a just society. At the nost fundanental |evel,
substantive justice neans neeting the basic human needs of al
citizens, and providing equal access to productive resources.

S
S

It is self-evident that energy plays a key role in
achi eving both these goals. |In the case of the poor -- and
especi ally poor wonen -- lack of fulfillnment of basic needs
(for food, water, fuel, shelter, health and educati on)
per petuates their social, econom c and political disadvantage
and power| essness. Nations nust therefore address the energy
question both for the sake of social justice as for economc
growt h, and see investnments in inproved energy systens as
serving both ends.

Low | evel s of energy services are a serious obstacle to
rai sing the social status of wonen and ot her oppressed groups,
since it lies at the heart of any strategy to alter or
mtigate the gender-, caste-or class-based division of |abour
and its consequent physical and social inmpact. Wen survival
i s dependent on human energy and primtive technol ogies, a
whol e range of obstacles to social and gender equality are set
in notion:

. t he poor in general, and poor wonen and girls in
particular, are trapped in an unceasing cycle of
wor kK whi ch condemms themto poor health, little or

no education, and deprives them of equa
participation in |ocal devel opnent prograns (e.g
adult literacy, credit and income-generation
schenes), self-government bodies, or |ocal
social/political nmovenments. This neans a nation
with a seriously undevel oped human resource base.

. schooling is an unaffordable |uxury for poor
children whose | abour is required for famly
survival, resulting in lowliteracy |evels;



girls are deprived of education altogether, or are
al l owed fewer years of schooling conpared to boys;

when fermale illiteracy is high, this acts as a
barrier to new knowl edge and i deas whi ch m ght

catal yse wonen to question the patriarchal order and
demand change, or to gain econom c nobility;

the demand for children's | abour perpetuates the
need for large famlies -- this contributes to high
birth rates which further depletes the health of
poor wonen by keeping themtrapped in the cycle of
chil dbearing and rearing, and thus further
circunscribing their participation in change
processes and devel opnent prograns.

Al nost every one of these soci o-econom c preconditions
for inmprovenent in living standards depends upon
energy-utilizing technol ogi es.

Infant nortality has nmuch to do with adequate and
safe supplies of donmestic water and with a clean
envi ronnent .

The conditions for wonmen's educati on becone
favourable if the drudgery of their household chores
is reduced, if not elimnated, with efficient energy
sources and/ or devices for cooking and with
energy-utilizing technol ogies for the supply of

wat er for domestic uses.

The depl oynment of energy for industries which
generate enpl oynent and i ncone for wonmen can al so
hel p in del aying the marri age age which is an

i mportant determ nant of fertility.

If the use of energy results in child-Iabour
becom ng unnecessary for crucial household tasks
(such as cooking, gathering fuel wod, fetching
drinking water, and grazing |livestock), an inportant
rationale for large famlies is elimnated.

Fromthis standpoint, it is obvious that the prevailing
patterns of energy consunption in villages such as Pura do not
enphasi ze energy inputs for

providing safe and sufficient supplies of drinking
wat er,

t he mai ntenance of a clean and heal t hy environnent,
the reduction, if not elimnation, of the drudgery

of household chores traditionally performed by
wonen,



. the relief of nmenial tasks carried out by children,
and

. t he establishment of incone-generating industries in
rural areas.

Thus, current energy consunption patterns exclude the
type of energy-utilizing technol ogi es necessary to inprove the
living standards. |In fact, they aggravate the conditions of
poverty.

Al ternative energy strategies can contribute to a
dramatic inprovenent in the living standards if they are
directed preferentially towards the needs of wonen, househol ds
and a healthy environnent.®* Energy strategies nust provide
t he nundane, but nonentous, energy inputs that would inprove
the quality of life. CIhermAse, the strategi es would be
m ssing an opportunity to contribute to a reduction of the
intensity of the poverty problem

An Exanple of a Village-level Energy Intervention

An exanpl e of an energy intervention that is a small step
towards establishing village-level conditions that would play
arole in inmproving living standards will now be descri bed.
The purpose is to illustrate in a concrete fashi on how
augnment ati on of energy services can inprove the quality of
life. Fortunately, the intervention is in the sane village of
Pura the energy consunption pattern of which has just been
descri bed.

The traditional system of obtaining water, illum nation
and fertilizer (for the fields) in Pura village is shown in
Figure 1. This traditional system was rnglaced i n Septenber
1987 with a conmunity bi ogas plant syste the main
conponents and the flows of inputs/outputs of which are shown
in Figure 2.

A conmparison of the present conmunity biogas plants
systemw th the traditional system of obtaining water,
illumnation and fertilizer shows that the households are
wi nners on all counts. Not only have the househol ds | ost
not hi ng, but they have gained the foll ow ng:

. deep-borewel | water which is better and safer than
the water fromthe open tank

. | ess effort to get this inproved water,

. reduction in the incidence of water-borne intestinal

di seases (because of the safer water), and therefore
noti ceabl e i nprovenent in the health of children

. better illum nation than the traditional kerosene
| anps or even the unreliable, |owvoltage grid
electricity,

10



. cheaper illum nation for the househol ds using
ker osene | anps,

. | ess pressure on the wonen to finish their chores
during daylight,

. i mproved fertilizer which has greater nitrogen
content and is less favourable to the growth of
weeds and proliferation of flies conpared to
farmyard manure,

. a dung delivery fee to those (mainly wonen and
children) who deliver the dung to the plants and
t ake back the sl udge.

The systemis still under devel opnent and has nuch
further to go. The next stages include the provision of
efficient cooking fuel s/devices to households to reduce the
burden of fuel wood gathering and the heal th hazards associ at ed
with current cooking patterns. But, even the first phase
suggests the type of energy interventions that can influence
l'iving standards.

11



Table 1. Pura energy source-activity matrix (x 10° kcal s/ year)

Human 7.97 50.78 -- 4,97 63.72
(Man) (4.98) (20.59) -- (4.12) (29. 69)
Wbrman) (2.99) (22.79) -- (0. 85) (26.63)
(Child) -- (7.40) -- -- (7.40)
Bul | ock 12. 40 -- -- -- 12. 40
Fuel wood -- 789. 66 -- 3.93 823.59
Ker osene - - - - 17. 40 1.40 18. 80
El ectricity 6. 25 -- 2.65 0.71 9.61

Tot al 26. 62 840. 44 20. 05 41. 01 928. 12

Total energy = 928 x 10° kcal /year; = 1.079 x 10° wht/
year; = 2955 kWht/day; = 8.28 kWht/day/capita

Table 2. End-uses of human energy in Pura

Hour s/ day/ kcal /

Hour s/ year househol d year x 10°

1 Donesti c 255, 506 12. 5 50. 8

1.1. Livestock grazing (117, 534) (5.7) (23.4)
1.2. Cooking (58, 766) (2.9) (11.7)
1. 3. Fuel wood gat hering (45,991) (2.3) (9.1)

1.4. Fetching water (33, 215) (1.6) 6.6

2 Agriculture 34, 848 1.7 8.0

3 I ndustry 20, 730 1.0 5.0

TOTAL 311, 084 15. 2 63. 8

12



Table 3: Health Effects of Biomass Fuel Use in Cooking®

PROCESSES
Pr oducti on

Processi ng/ preparing
dung cakes

Char coal production

Col | ecti on

Gat hering/ carrying
f uel

Combusti on

Ef fects of snpke

Ef fects of toxic
gases (CO

Ef fects of chronic
smoke i nhal ati on

Ef fects of Heat
Ergononmic effects of
crouchi ng over stove

Ef fects of |ocation
of stove (on floor)

POTENTI AL HEALTH HAZARDS

Faecal /oral /enteric infections
Skin i nfections

CQO snoke poi soni ng
Bur ns/ trauma
Cat ar act

Tr auma

Reduced infant/child care

Bites fromvenonous reptiles/insects
Al'l ergic reactions

Fungus i nfections

Severe fatigue

Muscul ar pai n/ back pain/arthritis

Conjunctivitis, Blepharo
conjunctivitis

Upper respiratory
irritation/inflanmation

Acute respiratory infection (ARl)

Acut e poi soni ng

Chroni c Qbstructive Pul nobnary Di sease
(COPD), chronic bronchitis

Cor Pul nonal e

Adver se reproductive outcones

Cancer (lung)

Bur ns
Cat ar act

Arthritis

Burns in infants/toddl ers/children

*Based on data given in WHO, 1992, Indoor Air Pollution from
Bi omass Fuel , and own observati on/ experi ence.
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