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THE TRANSITION TO COMMERCIAL ENERGY IN DEVELOPING COUNTRIES:
: A CASE STUDY OF HOUSEHOLDS IN INDIAN CITIES

I. Introduction and Summary

Tﬁe transition in devéloping countries from traditional to commercial
fuels is one of the least understood and under-researched areas of energy
analysis.1 Yet this transition figures prominently in major policy
problems, ranging from the adequacy of energy resources in these countries,
to the role of energy in economic growth and income distribution, to the
relationship of use and environmental degradation. The substitution of
petroleum for fuelwood, for example, may relieve pressure on forest
resources (in turn, reducing erosion and flooding), but also leads to
larger oil import bills and fewer opportunities for poor households to
modernize their use of energy. Understanding patterns of economic
substitutior among fuels remains incomplete, just as does research on the
links between fuelwood demand and deforestation.2 Consequently, the
interaction of demand between traditional and commercial fuels has become
an area of significant policy interest.

A major sector where the transition from traditional to commercial
fuels is taking place is in urban households. This study investigates this

sectoral transition in Raipur, a city in the Indian state of Madhya

1. In this study, the generally accepted distinction between traditional
and commercial fuels is adopted: traditional fuels include wood,
charcoal, and animal and crop wastes, and commercial fuels include
petroleum products, natural gas, coal, and electricity. The
distinction has been made on the basis of the typical trading of
commercial fuels in commercially organized markets, although the
distinction can become blurred, especially in urban areas. See
discussion in Dunkerley, Ramsay, and coauthors (1981, pp. 45-46).

2. For an up-to-date overview of the gamut of these issues concerning
energy and developing countries, and an excellent bibliography, see
International Development Research Centre (1986).



Pradesh. The focus of the study is on the use of energy for cooking,
estimated to constitute about 80% of household energy consumption in
developing countries.3 Using household survey data, the study identifies
patterns of commercial and traditional energy consumption as determined by
relative prices of energy, family income, and family size.

This approach closely follows an earlier study by Alam, Dunkerley, and
coauthors (1984) that investigates household energy use in Hyderabad, the
capital of the state of Andhra Pradesh. Conforming to the framework of the
Hyderabad study is intended to improve understanding of interurban patterns
in the sectoral fuel transition. In addition to differences in average
income between the two cities, variation }n fuel prices might also be
expected to affect household energy use. In particular, climate and
resource endowments, which can be significant determinants of fuel prices,
are quite different between Hyderabad and Raipur. Hyderabad is located in
a southern, semi-arid region with limited forest resources; Raipur is
gituated in humid central India and has abundant forest resources (see map
in figure 1). Recognizing and measuring such interurban differences may
improve national energy policymaking. Likewise, policies that directly or
indirectly alter urban income distributions or relative prices may have
consequences for patterns of energy use.

In addition to an investigation of interurban variation within India,
the Raipur study, like the Hyderabad research, contributes methodologically
to the sparse literature on energy use in developing countries. The
contribution arises primarily because both studies are based on survey data

collected expressly for the studies. Although survey-based analysis is

3. See Cecelski, Dunkerley, and Ramsay (1979, p.7).



becoming more frequent,4 researchers in large part have had to rely only on
highiy aggregated, nationvide data or secondary data to understand energy
use in developing countries.s

Among the conclusions of this study are:

-- Mean monthly per capita consumption of energy for cooking in Raipur is

close to reported estimates for households in other areas of India.

- Wood is the predominant cooking fuel. Households at all income levels,
except a small percentage of those with the highest incomes, use vood for

36% to more than 80% of cooking-energy copsumption.

-- The average use of liquified petroleum gas (LPG) for cooking approaches

at most about 40% among only 3% of the highest income households.

-~ Certain traditional and commercial fuels are often jointly used -- wood
and kerosene, in lowv- and middle-income households, and charcoal or coal,
together with kerosene, found in small amounts at all income levels. Thus,
traditional and commercial fuels appear imperfectly substitutable, or in
fact may be complements rather than substitutes. Fuel complementarity may
prevail in the case of consumption of charcoal and kerosene or coal and
kerosene, reflecting in particular the use of traditional stoves to prepare
certain foods (a practice that other research has found to characterize

many‘households irrespective of income).

4., For example, recent analyses based on survey data include Sazama’s
(1986) study of Costa Rica and Down’s (1985) research on Indonesia.

5. See Dunkerley, Ramsay, and coauthors (1981, chapters 2 and 3),
Cecelski, Dunkerley and Ramsay (1979); or Henderson (1975).



- Seéle economies with respect to-household size are evident in the use of

energy for‘codkinék

-- Income eiasticities'for«energy'are commensurate with elasticities
estimated in the Hyderabad study and elsevhere. The elasticities indicate
that a 10% iﬁcrease in income will increase energy demand about 5X.
Increases in income also increase the share of LPG, and decrease the share

of wood, in energy expenditures.

-~ Levels of total energy consumption in Raipur and Hyderabad are quite
similar, and may be explained by the nearly identical mean household
incomes and income distributions between the cities. Energy expenditures
are larger in Raipur, however, possibly due to differences reported in fuel

prices in each city (leading also to different fuel mixes for households).

The next section of the study describes the survey. Part III presents
analytical results for Raipur, and par* IV offers comparisons with
Hyderabad. The concluding section suggests directions for further

research.

II. The Raipur Survey

The survey was administered to 495 randomly sampled households in the
city of Raipur during 1985. Information was collected regarding household
gize and age composition, income, educatién, occupation, and housing.
Questions about energy consumption included types and quantities of energy

used for cooking in the household, energy expenditures, appliance



ownership, and fuel preferences. Additionally, the suivey gathered
information on seasonal variations in fuel consumption, the types of
energy-using activities undertaken by the household; and changes in energy
use over the last ten years. Appendix A contains a copy of the survey.
The variables selected for this study include:
1) Monthly household income;
2) Number of adults in the household;
3) Number of children in the household; and
4) Monthly household consumption of and expenditures for these fuels
in cooking:
a) fuelwood;
b) charcoal;
c) coal;
d) kerosene; and
e) liquified petroleum gas.6
Where possible, this information was cross-checked for consistency with
more qualitative questions asked during the survey; for example,
information regarding the price and quantity of coal used by the household
was compared with the household’s answer to a separate question, "Do you
use coal?" About six percent of the 500 observations were eliminated from
the sample because of a missing or inconsistent response to at least one of

the selected variables.

6. Fuels included in the survey but omitted from the analysis account for
only about 5% of total cooking energy in the sample. The omitted fuels
are sawdust, charcoal briquettes, bio-gas, coke, crop wastes, dung, and
electricity. Electricity is used primarily for lighting.



III. An Overview of Household Energy Use in Raipur
This section describes the results of the survey. Patterns of energy
use as measured by quantities consumed are reported first, followed by an

analysis of energy expenditures.

Energy Consumption

Table 1 offers a starting point for depicting general patterns of
household fuel use as reported in the survey data. The table presents data
on energy consumption by type of fuel and across income classes. As
indicated, the mean monthly household consumption of energy for cooking in
Raipur in 1985 was 1.8 million Btu's.7 In per capita terms this represents
about 3.2 million Btu’s annually, an amount comparable to estimates for
urban households in other Indian cities.8 Wood is the predominant source,
accounting for about 60% of total cooking energy. LPG, charcoal, kerosene,
and coal each comprise some 8 to 12% of the total.

Because the physical combustion efficiencies of these fuels vary
widely, and because combustion efficiency transforms fuel into the actual
energy services used by households, it is also informative to convert the

energy "input" data to energy "output" datxz. Both measures provide

7. Appendix B lists the Btu-equivalent conversion factors for each fuel.

8. The per-capita amount for Raipur is based on average family size as
measured by the survey. Estimates for other cities are noted in
Cecelski, Dunkerley, and Ramsay (1979, pp. 15-17). These cities
include Delhi and Bombay, where per capita consumption among lower-
income households in the mid-1970’s was estimated at 4.5 to 5.4 million
Btu’s; assuming that about 80% of household energy use is for cooking
(as noted above) results in 3.6 to 4.3 million Btu’s per capita. These
lower-income households may be reasonably comparable to average-income
households in Raipur, because mean income in Raipur is less than in
Delhi and Bombay.



insights into research and policy questions related to energy use; for
example, input quantities indicate the level of demand for energy resources
such as petroleum or wood, and output quantities indicate the approximate
extent to which resources are physically substitutable while maintaining a
given level of energy services.9 The most notable effect of the conversion
to output energy units is the significant disparity between the
efficiencies of traditional and commercial fuels. Cooking with wood and
wood-derivatives such as coal and charcoal is highly inefficient; coo..ing
with LPG and to a lesser extent kerosene is much more efficient. For
instance, only about 30% as much LPG (in Btu’s) is necessary to supply the
same level of cooking services provided by a given quantity of wood. As
discussion of the conversion measurements indicates, much of the disparity
is attributable to the contribution of the cooking medium (as examples, an
open fire or an LPG stove) to energy efficiency.lo

Table 2 displays the data from table 1 converted to output energy.
Reflecting the effect of using converted units to measure output energy,
the ratio of average total output and input energy is about 25%.
Compared with the largé share of wood in input energy, wood and LPG
together account for the largest shares of actual energy services as
measured by output energy (42% and 28%, respectively). The share of
kerosene is :lso large (18%). Shares of charcoal and coal are

comparatively small (8% and 3%, respectively).

9. Although the distinction between energy input and output is widely
acknowledged, conversion factors that accurately adjust for differences
in qualities of a given fuel -- say, various types of wood or different
cooking techniques that may affect fuel efficiency -- are more
difficult to specify. Appendix B lists the factors used here and the
gources for this information. In addition, an informative discussion
of combustion efficiency is in International Development Research
Centre (1986, especially pp. 84-85).

10. See reference in preceding note.
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Tables 1 and 2 also illustrate marked differences in the specific
fuels used as household income varies. Average monthly household income in
the sample is about 1400 rupees (Rs); about 75% of the sample households
are at or below this income level. Among households with below-average
income, wood supplies from 50 to more than 80X of input energy. Even
middle- and above-average income households use wood for as much as 36 to
45% of input energy. Only the highest income households, with at least
twice the average income, dse vood in amounts approaching 10X or less of
their total input energy. These households represent about 6% of the
sample population.

The use of LPG sharply contrasts with this pattern of wood
consumztion. LPG as an energy input is used only in small amounts at the
lowvest incomes. It comprises 12 to 18% of input energy for a large range
of middle incomes, and from a fourth to a third of input energy among
above-average income households. The use of LPG approaches at most about
40X among only 3% of the highest income households.

Charcoal or coal, together with kerosene, supplement the input energy
requirements of all households, although charcoal, rather than coal, tends
to be used by households with middle and above-average income.

A similar pattern of the income-related use of specific fuels
describes the share of fuels in providing actual energy services, as
indicated in table 2. Because wood, charcoal, and coal have lower
combustion efficiencies than LPG or kerosene, these fuels contribute less
to output energy than to input energy. Even in terms of output energy,
however, wood continues to supply from nearly 40 to some 70% of energy
services in average and below-average income households. Kerosene also

provides a large share of output energy for these households, and LPG



supplies more than 25% of energy services for households with incomes as
low ;s 1250 Rs. The output share of LPG also rises more sharply with
income than its share in energy input.

The tables indicate the proportional use of kerosene and coal, and to
some extent, kerosene and charcoal, at incomes up to about 2500 Rs.11
The use of a chulah, a traditional stove which requires combining coal or
charcoal with kerosene, may underlie this pattern of proportional
quantities; the prevalence of the pattern across income groups may reflect
household preferences for the taste imparted by chulahs.12

Tables 3 and 4 make possible additional inferences about fuel patterns
by reporting the number of households using various combinations of fuels.
The use of several fuels may reflect the desire to be able to substitute
among fuels as a safeguard against shortages of some fuels,13 or patterns
of complementarity across fuels.

As tables 3 and 4 suggest, wood and kerosene (which can also be
combined in a chulah), and to a lesser extent, wood, kerosene, and coal are
the most likely combinations among lower-income households (less than 1250
Rs.). Combinations of wood and kerosene or LPG and kerosene are most

frequent among middle- and upper-income groups. Some higher-income

households also combine LPG, kerosene and charcoal. Only the highest-

11. The particularly large amount of charcoal used by households with
lncomes of 3000-4000 Rs. (see tables 1 and 2) may reflect reporting
errors, in that these data appear inconsistent with the patterns
otherwise prevailing for this fuel at these higher income levels.

12. See Kharbanda and Qureshi (1985, p.63) for evidence of household
preferences for chulahs. A survey of appliance ownership in Calcutta
also indicates the use of chulahs at all income levels. See Cecelski,
Dunkerley, and Ramsay (197%, p. 26).

13. For instance, see discussion in Alam, Dunkerley, and coauthors (1984,
p. 66).
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income households in the sample use one fuel exclusively, about 38% of

households with incomes over 4000 Rs. use LPG alone.

Energy Expenditures

Table 5 illustrates the relationship between household energy i
consumption, energy expenditure, and income. Spending on energy inputs
increases with income, reflecting the higher prices of those fuels that
comprise the energy mix of higher-incomevhouseholds. As the»pricepdata in
table 6 indicate, the Btu-price of LPG, for instance, is nearly three,times”‘
as large as that of firewood. As a percent of income, energy expenditures
decline as household income rises. In addition, total energy consumption
per household increases more rapidly with income when output energy is
measured than vhen input energy is measured. This suggests that cooking
'may involve more or larger meals as households use more efficient types of
energy, or that associated with more efficient energy are additional
attributes, such as convenience, cleanliness, or taste (this point will be
discussed further below).

Larger household incomes partly reflect larger household size, however
(see table 7). For this reason, the regression results described in table
8 are helpful in disentangling the separate effects of household income and
size on energy consumption and expenditure. The regressions relate
household energy input, output, and expenditure to income and size. As is
typical of empirical evaluations of household consumption, variables are
expressed in logarithms to capture the nonlinearity of the size |

distribution of income (in general, and as will be discussed later,7ih tﬁ;gyﬁ

B



study, ihéome distributions tend to be skewed towards low- and middle-~
incoﬁe hdusehdids).14

- As is also typical, household size is scaled to account for
differences in the age composition of households. Accordingly, household
"equivalent size" is a weighted sum of the number of adults and children,
with veights declining for additional adults and for children. For this
study, wéights are 1 for the first adult, .64 for each additional adult,

and .37 for each child.l’

Reported household size and equivalent measures
are both listed in table 7. As the table demonstrates, scaling reduces the
variation in household size across income groups and increases the
variation in mean monthly per capita income.

Table 8 lists regression results. Equations (a) and (b) confirm that

energy consumption increases slightly with income, even after controlling

14. The functional form used here is double logarithmic, in that both the
dependent and independent variables are expressed as logarithms. This
form corresponds to that used in the Hyderabad study, although there
are other functional forms that are often used. Among the
implications of the double-logarithmic form for the underlying nature
of demand for energy are that 1) the elasticity of demand is constant
vith respect to income, and 2) the so-called "adding up" constraint is
not necessarily satisfied ("adding-up" requires the weighted sum of
income elasticities over all (energy and non-energy) components of
household demand to equal 1, where the weights represent the share of
each component in total household expenditure). The first implication
is a testable hypothesis, but insofar as constant elasticities are
estimated in most studies, including those of developing country
energy patterns to be discussed below, the assumption is retained for
purposes of this study. The second implication has been found to bias
parameter estimates less in cross-section data, as are used here, than
in time-series data. For additional discussion, see, among others,
Deaton and i‘uellbauer (1980) and references cited therein, and with
special reference to energy consumption, Lareau and Darmstadter (1983,
especially pp. 74-75), and Bohi (1981). Future research on developing
country energy demand might address both issues.

15. These weights are reported in Layard and Walters (1978, p. 450). As
reported, the weights for children vary with age. Because the Raipur
data do not include age information, children receive the average
value noted above.

it
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for houselicld size, but that corsumption of output energy is more
responsive to changég in income than is inputlenérgy. ‘Becausé‘the
regressions are esfimated ip logarithms, the c&éffigiéﬂts éan be-
interpreted as elasticities. Bofh input and output energy are thus normal
goods, in that their estimated incbme‘elasticities are positive and
significant, and necessities (as opposed to luxury goods), in that the
elasticities are less than one. A 10% increase in income generates an
estimated increase in the consumption of input energy of about .9% and of
output energy of about 5%, almost six times the increase in input energy.
Increases in income thus appear to lead to small increases in energy
consumption, and also to substitution toyards more efficient types of
energy.

Economies of scale in energy use are also evident, in that energy use
increases less than proportionately with household size. Scale effects are
more pronounced for output energy, as an increase in household size leads
to a smaller increase in consumption of output energy than of input energy.
Again, this result reflects the effect of the composition of types of
energy with respect to energy efficiency; households cooking more or
larger meals because of larger household size increase their consumption of
energy, but by slightly less in output terms than in input terms.

Andther vay to demonstrate the relationship between income and energy

consumption is using expenditure information. Regression (c) in table 8



indicates that spending on energy increases with income, holding household
size ¢Onstant;16.iﬁxpenditures as a percent of income vary with income by
the amount (b-1), where b represents the coefficient on (1ln Y) in

7 Because the estimated coefficient is less than one,

regression (c).1
expendituré as a percentage of income decreases with income.

The expenditure elasticity (as distinguished from the income
elasticities described above) is measured by reported household expenditure
on input energy (that is, using input quantities and input prices, rather
than quantities or prices reflecting efficiency adjustments noted earlier).
Thus, the elasticity reflects the response of actual spending by households
to changes in income. Because expenditure and income elasticities are
algebraically equal for commodities that do not require input versus output
measurement, it is instructive to observe that the expenditure elasticity
estimated here more closely approximates the income elasticity measured

vith respect to output rather than input energy.18 The probable reason for

this result is that the response of expenditure to a change in income

16. Estimating expenditure patterns using cross-section data, as is done
here, frequently involves the problem of heteroskedasticity. The
problem arises when the error term is correlated with income; low-
income households spending a larger proportion of income on
necessities, for example, are likely to have lower unexplained
variance than high-income households having more discretionary income.
Tests for heteroskedasticity did not indicate it to be a problem in
the Raipur data, however. Results of the test are available from the
author.

17. This result follows because of the use of logarithms in the functional
form for the regressions: 1ln (EXP/Y) = InEXP -1lnYe=a +b1lnY -
In Y = & + (b-1) 1n Y, where EXP and Y denote energy expenditures and
income, respectively.

. 18. The algebraic derivation of income and expenditure elasticities is
straightforvard. Regression results should yield roughly equal
elasticity parameters but different intercepts, which are shifted
because the expenditure equations are the quantity equations scaled by
the price terms. For discussion of both points, see Deaton und
Muellbauer (1980, p. 19).
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invoiﬁes ;ntérfdél substitution towards more efficient fuels (as income
incfeases). 'Thus, inpﬁt quantities weighted by priées (that is, energy
expenditure as used in regression (c)) approximate the levels of actual
energy services purchased by households (that is, reflect energy
efficiency). Moreover, the expenditure elasticity probably captures the
effects of nonefficiency attributes of fuels, such as taste or cleanliness,
that higher-income households demand.19

Expenditure on specific fuels as a percent of total energy expenditure
also varies with income, as indicated in regressions (d) and (e).20
Increases in income lead to decreases in the share of spending on fuelwood,
and increases in the share of spending on LPG.21 Regressions analogous to
(d) and (e) for kerosene, coal and charcoal perform quite poorly on the
basis of summary statistics, and income is not a significant determinant of

spending on these fuels. As noted earlier, it appears that households tend

to use some quantities of these fuels irrespective of household income.

19. See Behrman and Deolalikar (1987) for discussion of this point in the
case of food and nutrients. In that case, the total expenditure
elasticity for nutrients is overstated by the total expenditure
elasticity for food, because the demand for nonnutritive qualities
(convenience, appearance, taste) also responds to income and hence
influences the measurement of food expenditure elasticity.

20. 1In equations (d) and (e), expenditure on specific fuels is expressed
as a share of total energy expenditure to better satisfy the adding up
constraint mentioned above. See also discussion in Deaton and
Muellbauer (1980, pp. 17-18). The variables in these equations are
expressed per capita.

21. The sample for each regression includes only those households
reporting use of the fuel in question; it can be shown that the
estimated coefficients may be biased towards zero (in other words,
households who do not use LPG or kerosene, for example, may not use
these fuels because LPG or kerosene stoves are unaffordable; if so,
then omitting these households from the regression sample also can
reduce the estimated sensitivity of spending to income). An
alternative, although more complicated model of energy consumption -
would take account of joint decisions about appliance purchase and
fuel use.
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 This section has summarized observed péftérﬁéfafffﬁel use,4ihcomé,'énﬁ -
houséhold size'fdr‘Raipur. Thie next sectionyéowﬁéﬁes”fhese qb§er0atiOHs to

findings of a similar study of Hyderabad..

IV. Raipur and Hyderabad: Can generalizations be made?

One of the purposes of this study is to make possible a comparison
between household energy use in Raipur and Byderabad, and in the process,
begin to build a body of information from the level of detail enabled by
household surveys. Towards this end, faqtors vhich might be expected to
lead to different patterns of interurban energy use include variation in
the determinants examined above -- income and household size -- as well as
differences in climate, resource endowment, fuel prices, and household
preferences. This section first describes some of these factors as they
pertain to Raipur and Hyderabad and then follows the organization of the
previous section in discussing patterns of energy consumption and
expenditure.22

By way of background information, Raipur, with a population of 339,000,
is one of the larger urban areas in the state of Madyha Pradesh; Hyderabad,
the capital of the state of Andhra Pradesh, is the fifth largust city in

23

India and has a population of 2.1 million. Both Madyha Pradesh and

Andhra Pradesh are among the geographically largest but lowest income

22. Except where noted in this section, information about Hyderabad is
vfrom Alam, Dunkerley, and coauthors (1984, chapter 6).

23. These population figures are for the cities of Raipur and Hyderabad,
vhich are part of the larger Raipur and Hyderabad districts.
Population estimates are from the 1981 Census of India (see Cleveland
(1986, p. I.15)).

|
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‘states in India, with 1977 78 per capita net domestic product below the
all- India average by some 30% and 15% for Madyha Pradesh and Andhra
Pradesh, respectively.24 Mean household incomes reported in the survey H
data for Hyderabad and Raipur cities are not statistically different,
howvever. Moreover, the distributions of income are remarkably similar (see
figure 2). These results have several strong implications for some of the
similarities in energy consumption that will be discussed below.

As noted in section I, the climate and resource endowments of Raipur
and\Hyderabad‘are very different. These differences may explain interurban;
fueldprice differentials that are also apparent from the survey data, and
in turn explain several of the dissimilarities in fuel use. Raipur is
located in humid central India and has abundant forest resources.

Hyderabad is in a semi-arid southern area with more limited forests. These
differences may give rise to the higher fuelwood prices in Hyderabad
reported in table 9.25 Lower prices in Hyderabad for charcoal and
kerosene may be due to that city’s well-developed transportation network,
although this is inconsistent with the higher price for LPG. Prices for
kerosene and LPG are government-controlled throughout India, however, and
it is difficult to separate price influences attributable to resource -
endowvments and transportation from the effects of government aliocatiOn
policy.

To be sure, measurable differences in household preferences --;

particularly those which may under e‘the patterns of fuel use in cooking _:}

- are difficult to specify.~ Two observations are’ noted here. based on

’24,7 Seelﬂills and Beckeri(1986;?p?’185)

525.iHIn addition, the somewhat higher humidity of Raipur may ‘meéan that the
energy output conversion factors (appendix B) are biased upward for -
this city.



census and other national survey data, but investigating them further is a
subject for later research. One observation from demographic information
is that both Raipur and Hyderabad are primarily Hindu, although each has

26 A second observation

sizeable Christian and Muslim populations as well.
is the significance difference between the states of Andhra Pradesh and
Madhya Pradesh in per capita calorie consumption -- that of Andhra Pradesh
is about 98% of the average for India, whereas Madhya Pradesh, together
with all of the more northern states, is some 30X above the Indian average.
This pattern likely reflects distinct interregional differences in diet,
crops, and food preparation, although without additional information it is
difficult to infer implications of these caloric differences for the
energy-intensity of cooking.27

Comparing patterns of fuel use in Raipur and Hyderabad, the strongest
similarity is in total levels of energy consumption. There is no
significant difference in mean levels of household input and output energy
consumption. Mean input and output energy for Raipur are 1.8 million Btu’s
and 450 million Btu’s, respectively; these amounts are insignificantly

different from corresponding figures for Hyderabad (1.2 million Btu’s and
453 million Btu’s).28

26. The demographic data do not provide the distribution of income across
these grours, precluding further analysis of the interaction of
religion and caste with income. Moreover, whether religicus
praferences have measurable implications for diet in particular and in
turn, for energy use are not estimable solely from the percentage of
the population that is Hindu, say, as only about 25% of Hindus are
vegetarians.

27. Food expenditures as a percent of income are comparable for both
states and are also comparable to the all-India average. See Mills
and Becker for both calorie and food expenditure data (1986, p. 187).

28. Throughout this discussion, tests for statistically different sample
means are conducted at .1% levels of significance. The difference in
output energy is insignificant even if coal consumption, not reported
in the Hyderabad study, is excluded from the Raipur data.
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There is a sighificantVdifferenceVih monthly spending on energy,
however. In Raipur,’spénding averages 86 Rs.; for Hyderabad, it is 77 Rs.29
As a fraction of monthly income, energy expenditure in Raipur is 8%, about
50% higher than in Hyderabad. Therefore, surveyed households in both
cities make comparable demands on energy resources (in terms of Btu’s of
input energy) and seek a comparable level of cooking services (in terms of
output energy), but houszholds in Raipur spend more, both absolutely and
relative to household income, to obtain these services. The equivalence of
average household income and the nearly identical income distribution of
the cities (recall figure 2) may largely explain these patterns of energy
consumption, whereas differences in fuel prices may underlie patterns of
energy expenditure. For example, although the reported prices of both
fuelvood and LPG are lower in Raipur than in Hyderabad, the price of LPG
relative to fuelwood within Raipur exceeds the corresponding price ratio
vithin Hyderabad. Raipur households tend to use more wood and less LPG
than Hyderabad households; input shares of wood and LPG in Raipur are 61%
and 12%, respectively, and are 41% and 24%, respectively, in Hyderabad.30
Raipur households also use more charcoal but less kerosene; shares of these
fuels in input energy are each about 10%, whereas in Hyderabad they are 5X
and 31%, respectively. Higher relative prices in Raipur of charcoal and
kerosene -- expressed as a ratio with fuelwood prices, each is about 50X

higher than in Hyderabad -- may have offset slightly lower prices of LPG

and fuelvood in the cost of energy for the average Raipur household.

29. Expenditures in Hyderabad have been adjusted for inflation using the
GDP deflator (see note a, table 9).

30. For the reader’s convenience, the relevant table from the Hyderabad
study is contained in appendix C. . '

Pl
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'A‘fﬁrfher»révieﬁ,bf_fﬁel conbinations‘reportedfbyythe'survéys;df

31 \The

vRaipurfand Hyderabad sﬁggests these additional Observations.
household with average income in each city (and anerage incomes are equal
between the cities) use different fuels; in Raipur, the household with

average income uses wood and kerosene, but the corresponding household in

Hyderabad uses kerosene and LPG or LPG alone. Kerosene use alone tends to

be the dominant fuel in low- and middle-income households in Hyderabad (atv-

incomes from 500 to about 1550 Rs, kerosene alone is used in 25 tdi?QZ of

households); among upper-middle- and upper-income households,‘kerosenejandr~

LPG, and LPG alone are the dominant fuels (comprising the fuel mix for 60 id

to nearly 80% of households with these incomes). In Raipur, wood and
kerosene are the fuel mix for households over a much larger range of

incomes, constituting from 70 to nearly 90% of the energy used at the

lowest incomes to mean income; even among households with almost twice thexf

mean income (up to about 2500 Rs.), this mix accounts for 40 to SOXiof'gueli

consumption. LPG with kerosene or with charcoal, or LPG,alone,bare the
predominant mixes at higher income levels.32

It was noted earlier that kerosene appears to be used in proportion to
the use of wood or charcoal throughout a wide range of incomes in Raipur'
such pattern is not apparent in Hyderabad. One reason for the difference i

may lie in the Raipur and Hyderabad surveys. The Raipur survey question

asking how much kerosene is used followed a series of questions about the

use of fuels for cooking only, and may have elicited a response limited to '

31. The observations are based on information in tables 3 and 4 and
: appendix C.

32. Note, however, the small sample size for the Raipur survey at incomes
above 2000 Rs. ‘


http:levels.32

cookiﬁg quantities. in thé Hyderabad survey, the question pertaihing,to'
amountvof kerosene used did not follow questions focusing on cooking, and
thus responses may have included not only cooking quantities but quantities
for lighting, too, leading to the large reported amounts of kerosene use.

Based on estimates of income and expenditure elasticities, several
results of the Hyderabad study are corroborated here. The income
elasticities with respect to input energy, although of opposite sign for
the cities, are in both cases quite small. As reported in table 8, in the
case of Raipur, the elasticity of income based on input energy is .09. The
estimate for Hyderabad is -.05.

Output energy increases with income in both cities but the estimated
elasticity is larger for Raipur -- .45, compared with .26 for Hyderabad.
As discussed in section III, expenditures on energy approximate output
elasticities, and in the case of Raipur, the expenditure elasticity is .47;
for Hyderabad, it is .21. The expenditure elasticity for Raipur is close
to urban area elasticities estimated for Indian cities by Ray (1980).33

Vith respect to the effect of household size on energy consumption and
expenditure, the coefficients follow a similar pattern. They are positive,
indicating economies of scale in cooking, and smaller for output“energy
than for input energy. For example, a 1% increase in household size
increases output energy consumption by .18% and .22% for Raipur and
Hyderabad, respectively.

Regressions for Raipur relating spending on specific fuels to household -

income indicate that expenditure on wood as a percent of total spending on

33. His estimates range from .49 to .78 depending on the functional form
of his estimating equation, and include energy for light as well as
for cooking. In addition, he uses a much more complete system of
equations that encompasses all categories of household spending.



energy decreases with income, expenditure on LPG increases with income.

These results tend to support conclusions of the Hyderabad study.3fl

V. Conclusions and Suggestions‘for‘FUrther”Résearch'

The reader is referred to the introductory section for a summary of
the specific research findings in this study. What follows below
highlights areas for future research.

The Raipur and Hyderabad studies both confirm the role of rising

incomes in facilitating the urban household’s switch from traditional fuels“ |

to LPG. The switch from traditional fuels to another commercial fuel,
kerosene, is not so clear cut. In the case of Hyderabad, as in other
studies of household fuel use, kerosene use tends to vary with income,
increasing with income until above-average income levels, and then,

35 Households in Raipur at all

declining as greater use is made of LPG.
income levels use only small amounts of kerosene, however. Except for the
highest income households, herosene also appears to be used in quantities

roughly proportional to quantities of coal or charcoal. Some combinations
of commercial and traditional fuels thus appear to be complementary in use,

rather than substitutable, and unrelated to income. Future research

relating appliance ownership to fuel use could investigate patterns of

traditional/commercial fuel complementarity, such as those that might arise

from use of stoves like the chulah, and fuel substitutability, arising when

kerosene stoves, for instance, displace wood fires.

'34. The results are not directly comparable because the estimating
equations in the studies are not identical; however, price data
contained in the Hyderabad study, together with the table reproduced
in appendix C, corroborate the observation made above. ‘

,;35, See, for example, Cecelski, Dunkerley, and Ramsay (1979,‘pp. 23—25)@5
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Although not directly tested in,fhis research, both studies also
indicate the influénce of prices in the fuel transition. For example, in
Raipur, reported fuelwood prices are lower, and héuseholds wvith equivalent
incomes use more wood in Raipur than in Hyderabad. Understanding how much
of the price differences are attributable to resource endowments,
transportation networks, and government price and quantity controls is
another subject for future interurban energy research.

Income and expenditure elasticities in both studies indicate the
larger role of income in influencing the amount of energy providing cooking
services than in determining the level of aggregate energy resource demand
to satisfy those services (that is, the difference between "output" and
"input" energy). 1In this regard, the explanation offered in section III as
to vhy expenditure elasticities should approximate income elasticities
measured with respect to output energy may contribute to the literature on
household energy use, insofar as that literature has frequently pointed
out, but not explored, this result. An implication of these patterns of
elasticities for energy policy is, as has been generally noted, that
government policies which directly or indirectly affect incoﬁe might be
expected to cause households to shift towards commercial fuels not only to
obtain greater fuel-efficiency but to enjoy attributes of cleanliness,

36 Given the discussion of the role of

taste, or convenience as well.
relative prices, however, and in light of the observation that households
wvith equal incomes in Raipur and Hyderabad nonetheless choose a different

fuel mix, changes in income may well have different interurban effects.

- 36. See, for example, International Development Research Center (1986,
chapters 4 and 12) for discussion of energy policy and resource
management.



¢Such‘ihterurbhn differences will affect the effectiveness of policy
respénses«to th;';fray of energy issues mentioned in the introduction. For
instance, income and fuel price variation across cities will govern the
aggregate response to national government policies regarding commercial
fuels. Also, policies that alter income distributions may influence
aggregate energy use, even if the intent of such policies is unrelated to
energy. Finally, understanding the relation of energy and the environment
-- for example, in projecting fuelwood consumption to assess demands for
forest resources -- may benefit from such urban research insofar as it may
improve modeling of interregional differences in household behavior and

energy use.
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Figure 2. Distribution of Household Incomes in Raipur and Hyderabad.
: The area under the curve between any two income levels
gives the probability that household income lies in this
interval. Data are based on survey information reported
in the text.



-Table 1. Monthly mean household input energy consumption by type of fuel and income group.

(in million Btu’s)

Monthly

Total (z)j -

Income Vood (¥) Charcoal (¥) Kerosene (%) LG () . Coal‘(Z)v
(®s.)
0-500 1.2 (8D O (3 1 9 * (1) V()] 1 4 (1[!)) '
501-750 1.3 (79 1 (b)) .2 (10) *  (2) 1 (5 1.7 (3D)
751-900 1.2 (67) d  (8) 2 (1) A (4) 2 (10) 1.8 (100)
901-1000 1.2 (63) d  (8) 2 (10) d1 (5 3 (14) 1.9 (100)
1001-1250 1.3 (68) A D 2 (10) 2 (12) 1 (4) 1.9 (100)
1251-1500 1.2 (57) 2 (8 2 (8) 3 (16) 2 (1) 2.1 (100)
1501-2000 1.0 (56) 2 (13) 2 (1) 3 (18) * (2) 1.8 (100)
2001-2500 8 (&) 4 (3) 1 (5) S (26) 0 O 1.8 (100)
2501-3000 .6  (36) 3 (20 2 9 6  (33) * (2) 1.7 (100)
30014000 4 (15) 1.0 (39 2 (9 .6 (24) 3 (1) 2.6 (100)
over 4000 2 (1) S () A (4) .8 (38) S (22) 2.1 (100)
Total Sample 1.1 (61) 2 (10) 2 (9 2 1 (8) 1.8 (100)

(12)

'Nots @& — Indicates percent of individual fuel in total hmsehold exergy consmptim

Rows may not sum to totals due to rounding. ‘
* Quantity consumed is positive but less than 50,(1D:Bt_u's.



.Table 2. Monthly mean household output energy consumption by type of fuel and income group.
d (in million Btu's)

Tncome Vood (¥) Charcoal () Keroseme (Y)  IRG(X)  Coal (%)  Total (%)
(BRs.) . -
0-500 .2 (72) x (3) 1 (22) % (3) 0 (0) .3 (100)
501-750 .2 (65) * (3) .1 (22) * (D * (2) 4 (100)
751-900 2 (52) * (D) .1 (24) * (12) * (5) 4 (100)
901-1000 .2 (50) * (D) .1 (22) .1 (14) * (6) 4 (100)
1001-1250 .2 (46) * (5) .1 (19) .1 (28) * (2) .S (100)
1251-1500 2 (37) - % (6) .1 (15) .2 (37) * (4) .5 (100)
1501-200C .2 (33) * (9) .1 (19) .2 (38) * (1) .5 (100)
2001-2500 .1 (25) .1 {15) * (8) 3 (52) 0 O S5 (100)
2501-3000 .1 (18) 111) .1 (13) .3 (58) 0 (0) .6 (100)
30014000 .1 (8) 2 (26) .1 (14) 4 (47) * (4) .8 (100)
over 4000 * (5) 1 (15) * (5) .5 (68) * (D .7 (100)
Total Sample .2 (42) * (8) .1 (18) *x 3) .5

| (23)

‘,Notes (X — Ixﬂicates percent of individual fuel in total hasdnld e:ergy cmsmpnm

Rmsnaymtamtotota]sduetomndmg

‘ *Q.nnntycasmedispomuveh.ltlestlmSOCIDBtu’

(100)



' '1‘ab1e3Hmse!nld fuel choice decisions: mumber and percent* of households according to incame level.

Total Sample .25:,_(5);; . 213 (46)

Monthly = Wood Wood & Rerosene LFG & LEG Total in Households
Income - Only (%) FKerosene (%) only (%) Kerosene (%) Only (%) Table 3 (%) in Sample -
(Rs.) S , ‘

0-500 =10 (17) 44 (76) 1 (2) 1 (2) 0 (0) 56 (97) 58
501-750 -4 (6) 50 (72) 1 (1) 2 (3) 0 (0) 57 (83) 69
751-900 6 (8) 37 (51) 0 (0) 5 (7) 2 (3) 50 (68) 73
901-1000 22 (3) 29 (50) 0 (0) 4 (7) 3 (5) 38 (66) 58

1001-1250 0 (0) 16 (44) 1 (3) 4 (11) 2 (6) - 23 (64) 36 -
1251-1500 1 (2) 17 (31) 1 (2) 7 (13) 6 (11) 32 (58) 55
1501-2000 2 (4) 12 (24) 3 (6) 8 (16) 5 (10) 30 (60) S0 .
2001-2500 0 (0) 3 (23) 0 (0) 1 (8) 2 (15) 6 (46) 13-
2501-3000 0 (0) 3 (13) 0 (0) 5 (21) € (25) 14 (58) 24
3001-4000 0 (0) 2 (12) 0 (0) 1 (6) 1 (6) 4 (24) 17
over 4000 0 (0) - . - 0 (0) 0 (0) 1 (8) 5 (38) 6 (46) 13-

7 (2) .39 (8) 32 (7) 316 (68) 166 -

* Figures in parentheses are percent of all sample households in inccme level.



. Table 4. Household fuel choice decisions: mumber and perwnt;.* of households according to incame level.

F Wwoad & Woad & Woad & G & IIG & Total in Total

Mmthly LG & Rerveere & LG & Rerosene & Ferosare & Ferosere & Rerosere & Tables Haseholds

Inoae Rerosere (%) Charcoal (%) Charcoal (%) Garaoal (%) Goal (%) harcoal (%) Ceal (%) 3&4 (%) in Sanple
(Bs.)

0-500 0 (0) 0 (0) 0 (0) 1 (2) 0 (0) 1 (2) 0 (0) 58 (100) 58
501-750 1 (1) 1 Q1) 0 (0) 2 (3) 4 (6) 1 (1) 1 Q1) 67 (97) (5]
751-900 2 (3) 7 (10) 0 (0) 4 (5) 9 (12) 0 (0) 0 (0) 2 (9) .
901-1000 2 (3) 5 (9) 1 (2) 4 (7) 6 (10) 1 (2) 0 (0) 57 (98) 88
1001-1250 5 (14) 1 (3) 0 (0) 2 (6) 1 (3) 1 (3) 1 (3) 4 (%) ~36
1251-1500 3 (5) 1 (2) 1 (2) 6 (11) 2 (4) 3 (5) 0 (0) 4 (87) 55,
1501-2000 6 (12) 3 (6) 2 (4) 3 (6) 0 (0) 1 (2) 0 (0) 45 (90) 50
2001-2500 0 (0) 0 (0) 4 (A1) 1 (8) 0 (0) 2 (15) 0 (0) 13 (100) 13
2501-3000 3 (13) 0 (0) 2 (8) 2 (8) 1 (4) 1 (4) 0 (0) 23 (96) 24
30014000 2 (12) 2 (12) 3 (18) 0 (0) 0 (0) 3 (18) 2 (12) 16 (9%4) 17
over 4000 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 3(23) 0-(0) 9 (69) 13-

24:(5) 2@ BB 25 (5 23 (5) 7@ 4@ a2 (%) 466.

'V‘Efi_gq,res in’ parenthesesare percentofall sanple, households in mcmelevel. ‘
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Table'S._ Honthly mean “household energy consumption and
expenditure by ‘income group. ‘

,,Energy,Consumption ‘ ',Ehergy.Expenditutes :

Monthly’ Income ‘1jf Input Output . Total as Percent
(Rs ) RREI (mm Btu’s) ’ (Rs.) of Income
0-500 1.4 .3 - 53.0. 14.3
501-750 1.7 o4 . 64,0 10.0
751-900 1.8° 4 - 75.8. 9.1
901-1000 1.9 o4 78.5. 7.9
1001-1250 1.9° w5 90.1 7.6
1251-1500 2.1 .5 95.8 6.5
1501-2000 1.8 .5 95.2 4.9
2001-2500 1.8 .5 111.8 4.5
2501-3000 1.7 6 115.9 3.9,
3001-4000 2.6 +8 170.4 4.5
over 4000 2.1 o7 150.8 2.5
T~tal Sample 1.8 5 85.7 8.1

3

-



....

Table 6. “Household fuel prices as reported in Raipur survey, 1985.

‘Converted

'F'uel"‘ .'Mean Price Conver
’ ‘Rs,/mm Btu a/

. (Rs./unit)

Firewood -~ J48/kg 34 198
Charcoal 1.59/kg ‘57 283
Kerosene 2.88/1litre 78 163
LPG 3 62.55/15 kg 96 160~
Coal , .86/kg 31 309

Note: = a/ Conversions to mm (million) Btu use the factors in appendix'B.



Table 7.. Measures of household size and income.

Monthly: - 'Income
Income . o . per
U “per - Equivalent ' Equivalent
Monthly Income Household . Capita Household Capita
(Rs.) Size = -~ (Rs.) Size a/ (Rs.)
0-500 4,67 91.9 2.85 140.8
501-750 5.68 -127.8 - 3.39° 207.0
751-900 6.51 148.5 3.76 247.1
901-1000 5.90 . 194.2 3.63 304.2
1001-1250 6.33 . 210.3 3.67 348.5
1251-1500 -8.35." 219.2 4,95 350.9
1501-2000 7.38 - 337.5 4,42 520.9
2001-2500 8.46 337.7 5.19 530.7
2501-3000 8.00 467.8 4.78 747.5
3001-4000 9.00- 515.3 5.36 812.6
over 4000 9,00 889.8 5.68 1370.8
Total Sample 6.67 0 233.3 3.98. 370.2

Note: a/ See text.

()
S



Table:8.  Regression results.

Dependent Variable ' Constant ©  Monthly House-
T L ~ Term  :  hold Income

Household
Size

| adj R

(a) Monthly household input ‘ o
energy - - 12.84 .09
N Lo (52.28)**%% . (2 36)**

(b) Honthly household output .
energy . - 9.37 45
S (53.42)%%%. . - (16 43)***

(c)fHonthly household expen- o
;diture on energy .87 47 -
, (4.54)%x% ﬁ(15 85)***

(d) Monthly household expen- S
diture on wood as per- 47 --_-.43 a/
cent of total energy (.96) - (=hs 84)***
expenditure a/ , :

(e) Monthly household expen- :
diture on LPG as per- -2.80 i 17 a/
cent of total energy (=4.77)k%% (1 81)%
expenditure a/ :

Notes: All variables are expreSsed;ihiiOgafiﬁﬁms,
T-statistics are in parenthéées. |
* Significant at 10% level.

** Significant at 5% level.
 %%% Significant at 1X% level.

48

~f (s 28)***'V"

.18

6

’4 35)***¢ ‘¢;;ﬂ

,,.20

r4 49)***ﬁ%?r-'

a/ Variable is expressed per éabfféfbééédﬁpﬁ:@ﬁuifﬁ}gﬁﬁghbpbaﬁ@;@}?i?e.
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. Table 9. Household:fuel prices in Raipur and Hyderabad. .

Hean Price, '1985"
_iRs /unit

Fuel :géiﬁu:fz'” ~Hyderabad 'a/
Firewood - " .48/kg © 0 .sB/kg
Charcoal . 1.59/kg o o 1.38/kg -
Kerosene 0 2.88/litre ’ 2.39/1itre
LPG ©62.55/15 kg ~ 66.56/15 kg

Coal = - .86/kg ~ not available

Note" a/ Hean prices for Hyderabad are from Alam, Dunkerley, and’ coauthors

(1984, p. 68), and are converted to 1985 prices using the. GDP
- .deflator for India (reported in International Honetary Fund (1986,
- p. 389)).



Appendix A. - Fuelwood Survey —- Raipur.
B Household Energy Consumption

DATE OF INTERVIEW o - o - .
qreeFTe 1 Famia ' . .

TlME BEGUN ; B ", YT IN n-o _}’, ;‘f'
ADDRESS - e o os ed
WARD : NUMBER NAME i S
aré o am - . SR
LOCALITY OR MOHULLA = -
W ar g (T ' - o
HOUSE NUMBER . P - o
qHTT AT ~ S
NAME OF THE HEAD OF HOUSEHOLD: R
afcare & #faar &1 am S - o
NAME OF RESPONDENT vee
JATEAT FI TR ' ' : o
RELATION TO HEAD OF HOUSEHOLD : -
qfeare & afgar & awaw

INTRODUCTION

We are from Raipur, Collecting information for the Fuelwood Survey Project-Raipur, jointly under-
taken by Prof. M. Naimuddin (Osmania University, Hyderabad), Dr. (Mrs.) Joy Dunkerley (Resources for
Future, Washington D. C., U. S. A.) and Prof. P. C. Agarwal (Ravishankar University, Raipur). Would you
-Please answer a few questions for usabout your household and its energy use. It will take only a few
minuntes. Your answers will be kept strictly confidential. The information you give us could help to ensure
that there will not be a shortage of energy in future. L

qftag

o TR § AR ANE auet aFqn aRDNAA-18g2 F frg 55 Tawrd ey w0 § Ao AL
- (Senfar frafara, faweme), @ () afr st (R o I3, arfames . 4, 7. 09 ) qar
LA srarer (<femime far, fa, wraqe) & e andw frar &1 qar sng sqar siot TEEAY A ITF FAT ITANT &
taqa & ga fag $o 9@ & ST &R ? za¥ g5 faae o & aag s H1AF I 71 QL A TIA Q@7 JOGT
F1IF T A ALY FrAFTY § 39 ava 7 Fafeam $F F wew fuw gy g 5 wfqsa & Faf & s 7 @

-



A FAMILY INFORMATION
qrficarfes gaan =

1. Number of people in household‘?
ot # safil 7 dear

MALE " FEMALE  ABULTS " 'CHILDREN TOTAL

™ el (above) (under 16) ELA
e o (MsaeE) (a2 15 ¥ 90F) |

() T Y R

2. Educitlonal level of adults ?
NI w1 wafos @ ?

LITERATE FINISHED FINISHED FINISHED " FINISHED . '  TOTAL
PRIMARY HIGHER SEC. TECHNICAL UNIVESITY - NUMBER OF
SCHOOL SCHOOL SCHOOL » LITERATES
qTET AL graT &%, EALZE T frmafaame Fa
@ qr e 9 T T = w1 e
( ) ) ) ) ) | )
3. How many household members are earning ? ' ‘ ¢
gfa & fFad aeer saT @ & 7 ’

4. Who is working in the family ?
e s FH T AT & ?

HUSBAND _WIFE OTHERS (Speclfy relatlon and number)
Tfe R ST (qaTed s wvaw aur @),
¢ ) ¢ ) 1. ( )
o 2.( )
3.( )
4, ( - )
5. ( )

6. What are their occupatiohs ?
I suAETy Wr g ?
NAME (:* OCCUPATION =raama 1 as NUMBER OF WORKERS w1 e ameii wt weum)

Doctors IFET ( )
Engineers fge ( )

Lawyers IFS ( )
Technicians aadrwe ( )

Businessme Y ( ) .

Teachers foreas ( ).
Officers afasT ( )
Clerks R < ( : ) v
Class |V Employees Tq4 FofY FHIY ( :)f.
Labourers AL ( )
Others (Specify) a7 (¥4 ?) ( )

2



Nots : Total Should add upto questicn No.: 3.
gaar: u’mﬁncm a%anw@mﬁm‘zu'

6. Number of eaming members by age-groups ?
mﬁarﬁt«m’tm’rm—wmmm’ o 7 |
10-20 20-30 30-40 . 40-50. 60 and above. Fat few
( ) ( ) ( ) (L |

Note : Total shodld add up to question No. : 3.
gadr: TWr WY T HEAT -3 & FUA AT A0ET )

7. Can you estimate ‘the total monthly income of the household mcludlng tho income of all eamlng
members from all sources ?

AT T FHTT AT qTEd] FY g el ¥ m’ﬂaﬂa't‘:wfaarmm sm q&mmmwmﬁmmﬂ’rm -
FATT T q6T G 7 '

Rs i

.B- HOUSING INFORMATION
T N ATASTN
8. s your house owned or rented ?
ATTET T AGAT & a1 fmod v ?
Ownod AT ( )
Rented feTq wr ( )

9. If rented, what is the the monthly rent ?
afz fem1d w1 § oy wifes feemr feamr 8 7 Rs 97 |

10. If owned, what is the approximate monthly rental value of your house ? , -
gfs wqaT &, & ek 7 w7 qrfew fHar g fwaAr fas gwar & ? Rs: . 0 - .. %qF

11. TO BE FILLED IN BY THE INVESTIGATOR
SEARAT TITT W AR

What is the type of residence ?

s fog S w1 ] ?

Residence Single Family g% afare arer “( )
e Multi Family ag afaTe amr ( ’-

12. What is the type of the house ?
g firg sFT AT ¥ ?

Type of house Apartment "oe s ( )
HCRTTHRC Pucca L ( 4)
' Kaccha FS4T ( 5,;)

Hut rirvy « )

Others Y (: )

 (Specity) (v ?) § )



]3. How many rooms are there in the house ¢

ot ¥ fray ek § 7 ( )

Note : Investigators should not include kitchen, Bath rooms, Latrines, Fue! room and Cattle room.
AT : sTAwat @, e, qran, o FWIT AT qET HT FALU qfEAST T 6
Note . Investigators should not ask the following question in obviously poor households but sliculd

mark ‘NO’ in the appropriate place.
swwel eq &9 & Frdw ol i A% faar w9 7 98 T IR s 7 NQ” fek

14. Do you have paid help in the house ?
w7 7T F qaTEg W AW} ?
YES § O NO aff O

15. If yes, how many ?
ofe g, oY feaw ?

16. Are there any restrictions on using fuelwood for cooking imposed by :

AT QAT TTT & foQ 6 F U0 9T G0 AT HE VF ]
s. Government T YES ‘gt NO aff O
b. Landlord w1 wfew YES g O NO aff O

o
o

The wwestigator observe and answer this question. 1f tha answers are not obvious the investigator shnuld

ask the respondent.
quwEi % 2 HT L7 TI7 HT IAL IAT fgd | afe T W €72 7§ AV ACHTT B AL ¥ BAT NEd

17. Does the house have :

wmracHag g

Telaphone TET ( )
Running Water T & AW ( )
Slectricity fasst ( )
Private W. C. facilities fa<it arerrAT ( )

TYPES OF ENERGY USED IN THE HOUSEHOLD
o ¥ I F AT G FA B TER

18. Which is the main type of energy you use for ceoking ?

AT @I GET & g gEwa g 99 A ST & S ww g ?

Firewood AATH THE ( )
Saw Dust awdl 71 VAT ( )
o R W T )
Coal Briquette QU< & FUS F NSV ( )
Charcoal oFE T FIAAT ( )
Coke wYE ( )
Kerosene fgy w1 4 ( )
L. P. G. aa. Y 74 ( )
Electricity fawely ( )
Dung Mz ( )
Blo-Gas v 4w ( )
Others {Specify) = (m?‘) . ( )




19.

Bo you use Firewood

T AT AATS: AEH 67 I HA G L
YES &t O NO qg’f m|
if yes, what quantity did you use .last month ? . _
nfez?.aftmﬁfmwaﬁﬁm‘rmmmmﬁm? SR
(= , Kg. . at.)

Nots : INVESTIGATORS : Respendents should be encoumgedv to respond ih the unit in which they custo-

marily purchasawood. If the unit is other than the recognisad weight please ask them or try yourself
to estimate the weight in Kilograms. '

gAT : seAFl : IAEr ate 31 fag R A am Al ¥ ewdt adey § I ¥ owe 3R Y o7

21.

et &% 1 afz 3g W€ 1S A AWS gork § faw § Y ote w1 Feelara § 98 a1 9 &
FTMT TG |

If yes, how much did you pay in rupees for the firewood last month ?

afz gl, at sy fred g & fray aad & Jors s aQf @t ?

22.

23,

24,

25.

26.

27.

28.

Rs Y |

I yes, do you or your family members ever collect any firewood free of cost ?

ufzaf,aﬁwrmmmﬁwt‘mt%amm‘rqwﬂammwgrmﬁ"f
o ves & O NO 7@ O o

1f yés, how much of this collected firewood amounts to iv» 'wweight in an average month ?

afz gl, at o= atad AR ¥ @ ongr W gloroTs andter qa feam g &7 Kgﬁs ;

Do you use Saw Dust ?
qqT A1q FHET F AR FT IFT Q@ § ?

vyes @t W NO 7@ DO

if yes, what quantity did you use last month ? -
afx gt, & sty fag® @ty frad woar &1 Iedi fear et ?

(= _Kg fs. m.)

i yes, how much did you pay in rupees for this Saw Dust last month i

afé gt ar sna® fred ¥ fea® w9 &1 eFdt §7 g1 g ar.?
Rs T

Do you use Coal ?
FIT AT YT & HIAS T ITAWT FW § |

YES gt NO At
If yes, what quantity did you use last month ?
afx gt, a anax frod afd gaa feadt qrar &1 3@ fear ar ?
Kg. . 4. Lo

—
-
P



28,

30,

31,

If yes, how mucn did you pay in tupees for this Coal last month ?

at gf, @ R faod Ag frad ad o1 qea w1 wiaer ader ar ?
A N A

Do you use Coal Bnquette ?

wrmwa%ﬂq%%rﬁ%mwﬁnm&a?
- YEs g O NO = O

If yes, what quantity did you use last month ?

afr at at aad fazd Ay gaah feast wrar SeaT ¥ S th ?

33.

35.

36,

Kg fe. .

1t yes, how much did you pay in rupees for this Coal Briquette last month ?

‘afz gl @ aA fed WA Ay s F AT A A M @A & 7

Rs T4 |

Do you use Charcoal ?

AT AT SHFLT & FYS FT N7 F@ § ?

YES @ O NO = O

If yes, what quantity did you purchase last month ?

afz gt, at A fro¥ adY caal Frast qrar qd @ ?
Kg. f&. .

If yes. how much did you pay in rupees for this Charcoai last month ?

afz gt, @Y sraw fao®d wig fwad e9F #1 o552 s fF@T AT 97 ?
Rs [Y |

Do you use Coke ?

. &qT 1T BT HT ITHT FW G 7

an

3s.

39,

YES g O NO mdf O

If yes, what quantity did you purchase last month ?

afx af, a'r am'# fre® a3 zaw fsadt arar &) «
| N

1f yes, how much did you pay in rupees for this Coke la:
gfe gf, at snoe faed adW frad s 1 f1w gdar
Rs BT |

Do you use Kerosene ?

xar g Pt & Aw &1 ST w § ? |
YES g O NO #ff D /



4°. It yes, what quantity did you purchase last month ? - i
ke gt @ oy fred wéﬁwﬁfﬁ#tmqﬁﬂqﬁ ?

___Litres fazx

4. 1 yos. how m:ch dnd you pay in upees for this Kerosene last. mouth 1.

o qu gt, ab anq?f fag® 7@ frad wod o fag) &1 3w m’tar m ()
E Rs T

g42. Doyou use L.P.G.?
¥T ATT TF. Y. 79 F1.I7GT FQ § ?

YES gt O NO ™ g
43. |f yes, how many cylinders do you have ?

afs gt, & w9k o1 fead fafesc g ?
NUMBER g=uy ( )

44. What type of cylinders do you buy ?
a1q feg sF1T &1 fafesc adzq § 7

Kg. fir. . Value 7= Rs
Kg. fs. ur. Value ze Rs .
46. If yes, how long does a cylinder last ? | (in days)
afz gf, @t g fafodt fra® qna as soar § ? (fza)

46. Do you, use Electricity ?
¥t A19 fawet &1 9T FW § ?

ves g 0O NO ‘air‘ ‘0

47. 1t yes, how much electricity did you use last month ?

afz g, at na¥ fae® w7 feadt faas segr & arat o ?

K. W. H, or Units 5, a71. w+2 a1 afae

48. 1f yes, how much did you pay in rupees for this electncity ?

gfz gt, @ ;aw fae® 77 @ Fash 7 ﬁsa% 399 aa' ﬁm q?.

L i

AP TP v
X e

M
Rs 7 |

Note : lnvestigators should see the latest Elactricity Biil.

gaa : grAwat #1 AfvTan Feas fow dear aifgd )

49. Do you use Dung ?
T 31T AT BT AT FQ@ § ?

YES # (1 NQ i n_



60. | How ‘much Cattle dung did you use last month as fuel ?

T fro® a@f a7 & a0 ¥ frad tﬁarzmwﬁtr fipar qr ? | |
| Qty. s - " Cost 7% Rs L vswn

51. How much Cattle dung did yc;u sell as fuel last month ?
X fred A feqar et far T A S an ?
| Qty. arar ; Cost 751 Rs . ms

2. I yes, in form of Cakes or Dung ?
afe gl A ST ar Max & e & ?
Cakes &1 O Dung stz [

63. How much dung did you purchase in 'quantlty last manth

Faw fagd A MaT A feat oo gQd 4 ?

Note ;: Respondents may give number of balls or cakes as quantitles We can later eétimate thé"ﬁeight

of each ball or cake.
AT : Ja@mEr aru & fog NSt ar S A wn JqAr qFT & 1 A AT F qaw w‘t%arqﬁeﬁ

q1® &1 ATAF AT IFI § |

64. How much did you pay for this purchased dung ?
AR g M gy & @dar ar ?

Rs 3T |

65. Did you collect free of charge any dung last month ?
¥ar g fag® Q)N o7 ¥ Fo vaT g fHarqr ?
YES & [ NO aff

66. 1t yes, how much was collected in quantity or weight ?

afe . aY feadt wrar ar oo o g 357 PRaT mar ar ?
Weight at [

Estimated Cost srmifrar 9w Rs | _®R

. :“ 5'7. Do you use Bio-Gas ?
&1 19 MET TG F1I(GT FI § 7
YES g O NO @ [3

00 M oA oA e« b e s aram s g o - —
68. If yes, what quantity did you use last month ?

afx gt, @ e fe® adF feaft siar o sqgiv Frar qr ?

69. If yes, how much did you pay in rupées for this Bio-Gas last month ?

afz g, @t aw foe® a™ fFad aoF ) Nav dg gdd 9 ?
Rs T |

60. Do you use crop wastes (such as stalks or rice husk) ?
FT AT FES & IHX AT (Y OF 33 ar qra & fow®) w1 gratr s § 7

YES g O NO = p ){ }
8 /



.If yes, how much in quantity did you use last month ?

zr& af, &Y anqw fe® ahd FradY aem & IgaiT FR?Q‘I":!IT ?

62, lf yes. how much did you pay in rupees for this crop waste 7

63.

54.

56.

87.

afe gt, @t Fqy [T 9T g FIF FT IS AT Fﬁ’:‘: 79T if ert‘m a1
~ Rs. i

Did you collect any crop waste free of charge last month ?

| wr ey frg® a §u waw w1 SEI W g § THr Fam m ?

YES g O NO aitl:l

If yes, how much was collected in quantity ?
afs gt, &t fradt wram & gwgT fear ar !
QTyY. = Kg. fs. ar
Estimated. Cost awitaa 770 Rs. __aad

Did you use other forms of energy last month ?

a1 Aay fad 7T ST & s g mmwﬁmm?
YES & 0O NO =& 0O

If yes, plaase specify and estimate amounts.
afx gl, &Y FTAT ITHT TIA U7 AT AFT AT |

Name of Energy Amount (Rs.)
FHaf §1am . 7ea (wvd)

1. |

2.

3.

Seasonal Variations in energy use
i & g9 ¥ g € qq

Do your purchases of the followmg fuels differ in winter, summer and' monsoon ?

g Farafofaa Saai 31 anoaY ad ¥ arer, adf qqr aaw ¥ fowar @  ?
Name of the fuel Yes No.
§avt &1 AN gt gt
Firewood :: wFEl ( ) (
Sawsbust o | A

Coal m g % T

Coal Briquette qeqT F 1S 7T TS 4 ) (
Charcoal "t FT AT L ) {

Coke w6 ( ) (
Kerosene fegy w3 § ) (

L P. G. @, 9. 9 t ) ¢
Electricity fawret (- ) e
Dung T ( ). 'S
Bio-Gas T dF f ) ¢
Others (Specify) a7 (%t ?) § ) (

/"‘;‘ 1_\\

o



68.- If yes please estimate your purchases during the three seasons :

afx gi, a1 QA1 Tegal § At @A w1 FgAE Rl

Monthly Average in the Season

wq & mifas e

FUEL

T S
Summer Monsoon Winter

e, il TIHIT ikl

Fi'ewood : Qty. m ) ) eene coes . )

i Value ws Rs "

Saw Dust Qty. v .
wHE T AT Value 7= Rs -
Cosl Qty. ®mr - “ cese
AT F1 FAST Value =& Rs

Qty. amT .
Coal Briquette

qeg & HIgy ¥ M | Value 757 Rs -
Charceal Qty. s
FHFET T MGST

Value %7 Rs . .
coko Qtyi m Y osee

+

v Value 5= Rs .
Kerm"e Qt\l W see ss00 eae

fagt &1 3 Value 5= Rs .
l.. P. G. . Qty. mm see e :.uc
uw 1. T Value 7= Rs
Electricity Qty. s - "

sSaFH L i< rjx ValuecHsa Rs, S , vonsg 5 e
Qty. s vee .
Dung

M Value i@ Rs | -

_ Qty. qmAT - ose oee
Bio Gas L R I ~
:ﬁ“ ‘?q Value q\w Rs v- . o088 008
Others (Specify) Qty. sore ,

G ?
weg (Tt ?) Value 7= Rs .
Al 4'.;
I

10



USES OF ENERGY IN THE HOUSEHOLD
qT & FHaf § IgE

How many times a day do you cook (light the stove) .

A1q g fza & Fead are oarg § (e‘raﬁ'ar mr?r %)?

One time TF T ‘( )
Two times g are | )
Three times CiLE i )
. or More times a1 e q ( )

70.

7.

72.

73.

74.

Do some of your household members take meals usually outside the house,
w7 A1aF AR F T g AWM AR Y g F g @AT AN § ?

YES g O ' NO =& O
If yes, how many meals per day and how many household members per day
afx gt, @ afa faw feas v &t afa fem ofvare & fea' aeen ?
Meals & O Members &= [J

On which type of stove do you cook your food ?
g e SHIT F =T 9T QA7 THW §

Name of the stove 2\g BT AW

Wood Stove (Chulha) W ( )

Coal Stove 99T & Frgo ® famr  ( )

Charcoal Stove wFer & e o fardy ¢ )

Saw Dust Stove o I5dr F 7 = fawdr ( )

Kerosene Stove _ it & dw w1 R ( )

Gas Stove ix &7 & .( ) :

Electric Stove/Hot Plate faoreft a0 fendtfgre e (- )

Others (Spscify) w7 (Far ?) ( s :?_ )J_

Do you use the following appliances for cooking ? i

41 g e gy ¥ frafefad a4 ©1 ST &9 § 7

Name of the Appliance g+ %7 7N

Rice Cooke¢ AT FTHY ( )
{ )

Grinder qTRIT~ ( )

Toaster T [ )

Electric Mixer faweY =7 e ( )

Others (Specify) aw (v ?) ( )

Do you have the following appliances ?

zar igE a8 freAfefes ax § ?

Aircooler qaT £HT ( ‘ ,

Refrigerator Wnadez ¢ 3

Record Player T[T DU ( )

11



75.

76.

Watet Heater

Washlng Machine
Sewing Machine (Electnc) :

Electric lron
Electric Clock
Electric Fan

Television (Black/Colour)

Radio (Electric)

- Water Pump (Electric)

e e

- i Aveie |
fearg st (farelt #)
faarelt ®Y gerdd
fareft Y Srarer @t
fawr=it 7 q@r
&NfaTa (wrer/TnA)
gy (fawreh wr)
qrAY &7 9o (faoreh ar)

(
(
{
A
(
(
(

Does any family member conduct a commercial activny in the house, such as H
a1 qfRa &1 ME qTe 9 ; ﬁﬁ SRS Fil FT g, G s

NAME OF THE ACTIVITY

Make and Sell food
Sewing (use electric
Sewing Machine)

Furniture Making

Welding and Soldering
Radio and Fan repair

Spray Painting
Power looms
Others (Spacify)

FUEL PREF ERENCES

a1 ®Y 98+

What is your preferred fuel ?
atast g8 57§47 m‘h | a ?

NAME OF THE FUEL -

97 w1 {IH
Firewood
Saw Dust

Toa

Coal Briquett
Charcoal
Coke

Kerosene
L. P. G.
Electricity
Dung
Bio-Gas

. Others (Specify)

wTT &7 AR

QAT SHIAT TAT FIAT

faar (fasrst €Y faar
TEYT FT IIAIT)

FATIC T

afew aqr gesfar

Wear aqr QT AT

e ffan

qTaT W,

= (7t ?)

Eaucha i
FHEY FT a7

QT F FIOS F NS
AFI FT RS
3y

fagy &1 &=

o, fo. 07

faorett

MR

Licedic

yq (7 ?)

12

ORDER OF PREFERENCE

T BT W

(
(
(
(
(
{
(
(
(
(
(
(



G CHANGES IN FUEL USE
- fyw & ge@n § afmdw
Has the total quantity of energy used in your household increased over the past 10 years ? -

¥t fa@¥ Qo gre ¥ wmak qfiak ¥ Faf & goat §f §@ arwr ag ™Y § ?
YES g O NO & O

;7.

78. 1 yes, is this due to ¢
afrgt, A mrgg FRU A Y ?

Larger Family qg> & g3t 9fiaw ( )

More appliances qg> ¥ Afas o ( )

More frequent, larger and 98> § wfaw @, afgr aror & ( )
better meals AT wfaw =0T AT

79. Which fuel did yeu use for cooking 10 years ago 7
AT 2§ UTS 95 & 9w § frg $aT T qaT §W@ 4

NAME OF THE FUEL oA %1 AW USED FOR COOKIN(
;AT TR § HIW A1qT

Fire wood TAH TR ( )

Saw Dust AFET FT AT ( )

Coal G FT HIGAT ( )

Coal Briquette g & FIUS F NS ( )

Chatcoal HFET FT HGAT ( )

Coke Lach ( )

Kerosene fagt w7 4w ( )

L.P.G. q. oY, i9 ( )

Electeicity faarely ( )

Dung maT { )

Bio-Gas TaT 48 ( )

Others (specify) s (Far ?) ( )

80. What was the MAIN cooking fuel used 10 years ago ?
Ve §TS gV WIT ORI & ST F A Fro7 TGN {GT 7 qt ?

NAME OF THE FUEL . BT W AR

Firewood TS AN ( )
Saw Dust Y T AT ( )
Coal AT ¥ FI_T ( )
Cosl Briquette - T & S F MF ( )
Charcoal AL FT FAST ( )
Coke i ( )
Kerosene fagt w1 & ( )
L. P. G. . &, 19 ( )
Electricity faorstt ( Oy

13.



Note : Please check the most important,

wung
Blo Gas
Others (specify)

e

rfm GO
aw (war ?)

A1z : 87 § geagy & amy aft v w1 fag Wt

8!

82.

a3.

Which fuels do you use for cooking now ?

WT &% A9 GrAr g5 & o §gdl ST T SR F 7

NAME OR THE FUEL
Fire wood

Saw Dust

Coal

Coal Briquettes
Charcoal

Coke

Kerosene

L.P. G.
Electricity

Dung

Bio-Gas

Others (specify)

a9 Wt am
WS AR
IAFLT FT |T
RYT FT RIGAT
T F T ¥ O
AHEY FT FAEr
Fw
fymas
as. f. a9
faa=iy

maT

MET 17

=y (¥t ?)

(
{
P
(
(ﬁ
(
(
(

Which are the main fuels used for cooking now in order of preference ?

AT TS QAT IFNR S ITNT A ST (AT T T FFAA A A G ?

NAME OF THE FUEL
€97 &1 AN
Firewnod

Saw Dust

Coal

Coal Briquette
Charcoal

Coke

Kerosene
ol PiBans’
Electricity

Dung

Bio-Gas

Others (Specity)

Has the rising cost of Kerosene and L. P. G. oves the past 10 years lead you to uss more Fkowood‘?

TS FHAT
ST T ET
T Y HaEr

QU F AR & NS

AL FT FgeT
E

ot e
qw. . 49,
fiaet

T

mnaTiy

I (war ?)

(

(

(

{
AY
- C
«

(

(

¢

(

- P P . .

e o

ORDER OF PREFERENCE
I 6T W

)
)
)
)
)
)
)
).
)
)
)
)

w1 % o a@ § Mt & s AT gE. 9 78§ NI UG TR E ST A7 IS 50N W

wfgw JeaiT F aF § !
YES g O

NO 7Y O

14
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84.

8s.

86.

87.

88‘

89.

.

Our studies show that cooking with wood is more expensive than C6oking with fuels shch as keiosene
and Gas because of the heat which is lost. Do you agree ?

gAR qeTaAl ¥ qar wedr g fr WA & Aw & dg G¥ foAl § @A 9w ¥ TREe owd ¥
FTAT 9F1AT dfgs @dter § sAifs gad o IR TN AN G 1T NI Fagua § 7
YES g O NO T O Don'tknow =i arw (O
If yes, why do you continue to use wood ? '
afz gt & arTd S0 F1 TG F97 05 @Y 7

Food tastes better ar it swfas w317 QA § ( )
Stove is cheaper e g 3 (
Stove is more convenient g ° wfas ghaar 3 ( )

Would you be more interested in trying a new stove if it could cut your fuel use by half ?
¥qT N CF A7 €217 FT ITHIT FIF 2GAT 983 FT afg ITY M9F §97 HT GF 9T FI F141 W@

g ?

ves g O NO 7§ O
If yes, how much would you be willing to pay for such a stove ?
afz gt, @ T gar <17 feaw gog § gdaar gg= $30 ? Rs 7 |
What was the cost of your present stove ?
Fra&T adqrT 217 fea¥ v9g ¥ qQIr M@ ar ? Rs Y |
And how long does it last ?
AT g FRay aaq as Toar g ?
TYPE L0 Costin Rs Life (Years)

qew 593 fewramm (ad)

Wood Stove S EAl ( ) ( )
Coal Stove - w3 & K1gS T farer ( ) ( )
Charcoal Stove %8 ¥ w1 F1 fqusy ( ) ( )
Sow Dust Stove 58 & 98 77 ferd) ( ) ( )
Kerosene Stove fagy & & &1 @ { ) ( )
Gas Stove a9 s T T ( ) ( )
Electric Stove/ faw=it %1 fardy) ( ) ( )
Hot Plate T T
THE FUTURE
wiaex

Do you expect to increase energy consumption in future ?

gt o wires ¥ a1 & I K @A N AWM FW 7

YES g O NO i OO
If yes, give reasans 7
afy gt, av e g ?
Larger family ' qg% ¥ 7 9fE S )
More appliances 'm% & wfaw o= S ‘ - )



92.

93.

Are you using the fuel of your choice today ? A
AT AT AT HIA T8 F §GT & IINT FT R F ?

YES § O NO T O
If no, why ? |
afy adf o & ?
Too expensive ' . agEwmy ( )
Not available ey 7Y & }‘( | . )

Note : The following information is to be supplied by the Inyastigatoré :

gaar: freafafen amsrd swAsaial arer § amt § ?

DEGREE OF COOPERATION VALIDITY OF RESPONSE

AREART WY WA IOl W qgar
Good ot Truthful T
Satisfactory  HaTIAAE Doubtful g

Bad I Very doutstful TG aggs

If we decide to administer additional, more detailed questionnaires, including information on types of

food prepared and the different types of fuel associated with the proparation, types of stoves and their costs,
source, frequancy and mode of payment for energy, would this be a suitable family to include ?

afs gw a¥ sfafaa $o AT aar afes frearqar gearafeal &1 9T FW o frorg &, fomr
qFY AT AT ¥ qFR AT @TAT o X § Iqq f5d Iy ay {aAl ¥ fafaw g, ®w
¥ g7 AT I F19T, FAT F A7, Ig& qrar & qdw0 { qrdarear gfeafay g O 9w ag
afcars gheafen <% & fog gogsa gmr ?

YES g O NO aff O

SUPERVISOR
g ATEAT

OBSE3VATIONS
(o



Appendix B. fQéanféion factors for input andioutp¢t~énefgy.

Fuél i Oriéinal Input Energy butﬁut‘Energy
Units .. (British thermal " Coefficient
units (Btu’s))

Firewood kg 14250 .17
.Charcoal kg 28099 20
Kerosene litre 36745 .48
LPG kg 43569 .60
Coal kg 27800 .10

Sources: Input and output measures are for cooking use; all measures
except coal are from Alam, Dunkerley, and coauthors (1984, po. 53 and
58); measures for coal are from Desai (1981, p. 50).
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TABLE bSMonlhlymun ‘household energy consumption group and fuel*

(in million Bru)* -
Houschold v .
Income Group Wood Charcoal Kerosene LPG Total

Rs.)

0-500 .688 (63) .086 (8) .281 (26) 043 (9 1.098 (109)
501-750 .529 (48) 075 (1) 435 (39) 067 (6) 1.106 (100)
751-900 .615 (49) 063 (5) .452 (36) .124 (10) 1.254 (100)
901-1000 .452 (40) 033 (3) .408 (36) .250 (22) 1.143 (100)

1001-1250 600 (46) 073 (6) .402 (31) .242 (18) " 1.317 (100)
1251-1500 .561 (43) .038 (3) .389 (30) 311 (29) 1.299 (100)
1501-2000 .376 (32) .029 (2) 372 (31) 412 (39) 1.189 (100)
2001-2500 473 (36) .079 (6) 311 (29) 431 (33) 1.295 (100)
2501-3000 .388 (30) 039 (3) .368 (29) .486 (3v) 1.281 (100)
3001-4000 272 (23) 023 (2) 2312 (26) .575 (49) 1.182 (100)
over 4000 337 (22) .166 (11) .336 (22) .718 (46) 1.557 (100)
Total sample .500 (41) .061 (5) 378 (31) .290 (24) 1.229 (100)

& Per cent of individual fuel in total household encrgy consumption in parentheses.

+ Covering only houscholds bearing municipal numbers. Squatter and slum houscholds not included.
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