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- Abstract: It is known that over 80% of households in Sri
Lanka use kerosene for lighting, but there is no reliable
ianrmation on the quantity used. The present study which
was based on a stratified sample was carried out to obtain
quantitative information on kerosene consumption in the

household sector.

The country was divided into four zones. Households
were stratified by zones and by sectors within the zones, and
sample households were selected at random in proportion to
the number of households in each stratum. In the sample
households, kerosene consumption (for lighting) in a 24-hour

period was measured and other information collected.

The mean per cqggg/day consumption was estimated at 16.8 %
6.2 ml, 50.9 * 3.4 ml and 75.2.i 11.8 ml, and the mean per-
household/day consumption at 95.3 £ 35.3 ml, 286.5 * 19.5 ml and
349.0 %= 52.3 ml in the urban, rural and estate sectors res-
pectively. The tdtal consumption for the year was estimated

at 264 x 106 litres.

The 'bottle lamp' (without a chimney) was the most common

typé of lamp in use. !

Half the households in the whole sample and 62.1% in
the rural sector were receiving "kerosene stamps"’'on which
they could obtain kerosene up to a certain value a month free

of charge.



1. VIntroduction

The’Sri Lanka census of population and housing carried out in 1981
showed that 82.4% of the houses used kerosene for lighting.4 This
dependence of a large proportion of the population (consisting
. mainly of the rural poor) on kerosene for providing a basic need
' prompted the government which has a monopoly over the production and
distribution of kerosene to introduce a general price subsidy on
this product following the fuel crisis of 1973-74. Hence, although
-there was a sharp initial price increase in January, 1974,
thereafter, while the prices of other petroleum products kept rising
steeply, the price of kerosene remained low. This was. the position
ti1l 1979 when the government reduced the subsidy oﬁ kerosene, ang
the sale price rose from Rs. 3.48 to Rs. 10.68/gallon.
Simultaneously a "kerosene stamp” scheme was introduced to enable
the needy to obtain kerosene for lighting free of charge up to a
certain value in a month. After 1979 there have been more price
increases, of which the last two were in March and in July, 1983,
“during the perlod of this study. The result of these two increases
was to raise the price of kerosene from Rs. 17.68 to Rs.
29.97/galion. Even with the last increase there continued to be -a

subsidy though at a much reduced level.

As the price of kerosene in the open market was a subsidised
one there was a general belief that industrialists and others were
using kerosene in place of other fuels to benefit by the subsidy.
6,8

but a World

. Bank mission was of the opposite view and has stated, "a large

One view was that the proportion so used was small,

proportion of the kerosene consumption (well over half) is 1in uses
for which the subsidy was never intended, as an industrial heating

fuel, in standby generators, as a cooking fuel for the better off
households, etc.’ The data on local sales of kerosene published by

the Ceylon Petroleum Corporation give the total consumption in the

country, but there is no information on the quantity used for

* In June, 1983, 1 US $§ = Rs. 23. One gallon = 4.546 litres.




lighting; hence the conflicting views on how much of the kerosene is

dive;ted to other uses.

The writer decided to carry out a sample study of kerosene
directly used in household 1lighting with the main objective of
estimating “the quantity so used. Information was also <collected on
the types of kerosene lamps used and on whether the sample
households were receiving kerosene stamps. This study was combined
with one on biomass fuel consumption. The biomass fuel study has
_been described elsewhgre,lo while the present paper deals with the

study on kerosene consumption.
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2. Methodology"

2.1° Sampling design and procedure

In the biomass fuel study with which the kerosene consumption
study was combined, three categories of biomass fuel were
recoegnized, and on the basis of predictable variations in the
composition of the biomass fuel mix, the country was divided
into four zones. This was the first step in a two-stage
stratification of the population. The second stage was the
division of the population (and the households) in each zone
into the three sectors, urban, rural and estate, recognized
in the national census. This stratification developed for
the biomass fuel consumption study was considered acceptable
for the kerosene consumption study, and the same sample
households were used for Both investigations. In fact the
data for both studies were collected at the .same time when
the investigating team visited the sample households.

The four zones into which the country was divided are:
1. Dry lowlands: Administrative  districts: Hambantota,

Amparai, Anuradhapura, Polonnaruwa, Moneragala,

Trincomalee, Badulla (1/4), Puttalam (1/4), Mannar,
Vavuniya, Jaffna, Batticaloa, Mullativu;

2. Upcountry, Tea: Admihistrative districts: Kandy, Matale,
Nuwara-Eliya, Badulla (3/4); ‘
. 3. Coconut: Administrative districts: Colombo, Kurunegala,
Gampaha, Galle, Matara, Puttalam (3/4);

4. Rubber: Administrative . districts: Kalutara, Ratnapura,
Kegalle.

Two of the 24 districts (Badulla and Puttalam) were each
divided between two zones, the fraction given against their names
denoting the proportion of the houseﬁolds aésigned to each zone.
 Except in these two cases the district boundaries were wused to
define the boundaries of the zones and each zone therefore does not
represent a completely homogeneous wunit. A certain amount of
overlap was unavoidable; for example, . although Zoné 4 is
predominantly a rubber growing area, there are some tea plantations

within it. The zonation is shown in Fig. 1.
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Stratification of the population and the households into the
three sectors, urban, rural and estate was done on the basis of the
data-provided by the 1981 census?’s. The urban sector comprises the
areas falling within the limits of municipal councils, urban
councils, and town councils. The rural sector consists of wvillage
cduncily areas but excludes the areas falling dinto the estate
- sector. The estate sector includes crop plantation estates of
8.1 ha (20 acres) or more in area and with 10 or more resident
labourers. 3ince the estate sector populations (as defined in the
census report) in the Dry lowland and Coconut Zones are relatively
émall and moreover, as the domestic biomass fuel consumption and
kerosene consumption patterns in these two strata were not expected
to be different from those in the correspondlng ‘rural sector strata,
the estate sector in each of these zones was combined with that of
the corresponding rural sector. The population and the households
.Were, accordingly, divided into ten strata. They are: ‘Dry ldwlahds,
urban (1lU): Dry lowlands, rural (1R); Upcountry, Tea, urban (2U);
chountry, Tea rural (2R); Upcountry, Tea, estate (2E); .Coconut,
urBan (3U); Coconut, rural (3R); Rubber, urban (4U); Rubber, rural
(4R); and Rubber, estate (4E).

The total sample size was set at around 500 households and
the allocation of the sample among the strata was done 1in proportion
to the number of households within each stratum. However, to keep

the sampling error down, the minimum sample size for a stratum was
set at 10 households. The total sample finally consisted of 518
households.

Within each stratum, the districts and the locations within
‘the districts where the sampling was to be done were chosen
randomly. Having decided on a location. the team went to the  spot
and édopted a random procedure to select the households, e.g. the
team would proéeed along a randomly selected road or pathway and in

one case select every third housing unit on the right side and in
another pick every fifth dwelling on the left, and so on, thereby

simulating a "circular sampling system”.



2.2

-6 -

Data Collection
The team that. collected the data comprised two Staff

Assistants (both  physical sciences graduates) and a
labourer. The writer accompanied the team in the early
stages and occasionally ‘afterwards. Each sample household
was éisited twice. On the first visit the purpose of the
study was explained to the senior householder present. A
note was made of whether the house was provided with

"electricity, and if the household used any kerosene: lamps

either as a supplement to electric 1lights or as the only
source of 1lighting, the team proceeded to measure  the

quantity of kerosene available for use .in the lamps. The

kerosene oil in the lamps was drained into a measuring

- cylinder into which was also added any kerosene that was

usually found in a storage container in the house. The total

volume was measured to the nearest 5 ml and the oil was then

poured back into. the lamps and 'storage container. The .

1nvestigat1ng team was instructed that, if they came across

any households that used kerosene both for lighting and for

cooking, the oil for use in lighting should . be measured and

stored separately. Instructions were also given that, if any
households were using kerosene - for generating . electricity,
the quantity of oil so used was not to be included in - this

study. In some households there was insufficient kerosene

for use during the night of the wvisit -and the householder
expected to purchase some " before nightfall. In. such cases
the householder was instructed to keep a careful record of

the quantity and the cost of the kerosene purchased. Finally
the team instructed the household not to deviate from its

usual practice in the use of lamps that night.

. The team revisited the household 24 hours later ‘and
measured the quantity of kerosene remaining. If any oil was

purchased, 1its volume was determined in mililitres by
measuring a quantity equal to that. which was purchased, and a

further check was made by comparing the quantity with the
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price paid. From the data collected, the quantity consumed

. by the lamps during the previous night was obtained. The

team also recorded the number and types of lamps wused by the
household and the number of members present during the

previous night. A note was also made of whether the
household was receiving kerosene stamps. The field work
started in February and was completed in September, 1983.

3 Results

Kerosene Consumption

The mean per caput/day consumption and the mean per

»hohsehold/day consumption of -kerosene for lighting in the 10

strata as calculated from the sample data are given in

Table 1. Taking the rural sector only, the lowest per caput

and per household values are in the Dry lowlands (1R) and the
highest in - the Coconut Zone (2R). Tests of significance
(t test) indicated that the difference between the mean
values of 1R and 2R both for the per caput consumption and
the per household consumption were highly significant. In
the mean per caput values, the difference between 2R and 3R
and betwe;;—ég—_;;a 4R were also highly significant. . The
other differences between the rural sector means were unot

statistically significant.

In all the zones the urban sector mean was ‘very much lower
than the corresponding rupél and estate sector means. This
was expected since many urban households use electricity and
not kerosene for lighting. Taking the country as a whole,

the per caput/day mean consumption values were 16.8 + 6.2 ml,
50.9 + 3.4 wl, and 75.2 + 11.8 ml, and the per household/day

means were 95.3 + 35.3 ml, 286.5 + 19.5 wml and
349.0_i_52.3 ml in the wurban, rural and estate sectors
respectively.
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Taking the rural sector which is the dominant sector in
terms of both size and total household consumption of
kerosene, the sample households were classified according to
the number of members present in the household at the time of
the study. The mean household consumption was calculated for
eaéh class and these values (for the range two to nine
members/household) were plotted against household size to
iﬁdicate the relationship between the mean household
lconsumption and the numﬁer of persons comprising the
household. The data from the four rual sector strata were
plotted 'separately. The values for households with one
'member‘and with over nine members were omitted 'in plotting
the data as the number of households representing these
‘classes was very small. ' -

To determine'the function that would suitably express the
relationship between household consumption and  household
size, two functions were tested; these are the equations
y=a+b x which connotes a linear relationship and y = F X
which connotes a curvilinear relationship. Although it 1is
generally expecﬁed _that the relationship between household
_cdnsumptisn and household size would follow the pattern of
the “law of diminishing returns” and hence that Cobb ‘Douglés'
‘function ( y =j3x“) would expréss the relationship better, it
was  found in this analysis that in all four cases the
‘goodnéss of fit of the two functions (as 1indicated by the
coefficients of determination) within the range covered by
the 'graphs did not differ significantly. It was  hence
decided to fit the simpler linear regression line (Fig. 2).
The regressions indicate that the per household consumption
increases with increase in household size. It was therefore
‘decided, for the rural -sector, to avoid usihg the stratum
mean'directlysfor estimating ;otal consumption, and instead,
to use the mean consumption per household for each household
size as derived from the regression equations.
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To compute the total consumption of kerosene it was
necessary to estimate the “number of households in each
stratum in 1983 from the 1981 census data, and this was done
by using the averageiannual growth rates iﬁ housing in the
period 1971 - 1981 which have been  published by the
Depértmentvof Census and Statistics.4 The estimated number
‘of households in each of the rural sector strata was then
distributed among nine catégories, namely, households with.
l-member, 2-members, 3-members, and so on up to 9 and more
members based on similar data on the distribution of Thousing
units given ‘in the census publication. The figures so
obtained were used together with the corresponding mean per

household consumptiod values »estimated from the regression

equations (the mean consumption of -one-member households
being obtained by exfrapolation) to compute the total

consumption in the rural sector.

A housing unit '1s generally occubied by a single
househoid,‘but in a very small percentage of cases two or
morebhouéeholds occupy a singie house. Henée there 1is some
approximation in ‘using the data on housing units for

estimating chénges in the number of households and for
distributing the households according to size. This was

unavoidable since more direct information on households was

vnot avaiiable; but the resulting error is pfobably negligible.

Table 2 gives the estimated number of households in each

rural sector stratum classified according to household size,
the estimated mean per household/day consumption (as derived
from the. regression equations) and the estimated total

consumption for the year 1983.
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" For the urban and estate sectors which are much less
important than the rural sector in this study, the mean.
household consumption and the estimated number of househdlds

were used for computing the annual cbnsumption. The results

‘are ‘shown in Table 3. Based on the estimates presented in

Tables 2 and 3, the 1983 consumﬁcion of kerosene for direct
use in lighting in the entire country 1is reckoned at
264 x 10° litres. |

This study revealed that in many households which use biomass
fuel for cooking, a small qdantity_of kerosene is used ~as an
ignition fuel to start the kitchen fire in the wmorning. ‘This
could not be measured segarately and was included in the

quantity recorded as kerosene used for lighting.

Lighting

In the rural and estate sectors, of the 421  sample

;households, 404 (96.0%) used only kerosene  lamps for

lighting, while in the total sample covering all three
sectors, of the 518 households, 429 (82.8%) depended - entirely

on kerbsene;for lighting.

The naked flame “bottle lamp” was found to be the most

 hommon kerosene lamp in‘use in the households. It consists

of a bottle of convenient size or a discarded electric bulb
suitably modified, and a wick in a wick-holder. The
wick-holder is generally placed loosely on top of  the bottle

with the wick dipping into the oil in the bottle. There 1is
- no chimmney. Often, the householder adopts some device to

. keep the lamp steady and prevent it from'vbeing knocked over.

This® generally consists of either partially filling the

bottle with pebbles or sand or placing the bottle in an empty
can (Figs. 3-6).
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Fig.4. Bottle lamp partially filled

ig.3. Bottle lamps placed in empty
with coarse sand.

cans to keep them steady.

Fig.5. Three bottle lamps and a

‘table model chimney lamp.
Fig.6. Lamp made out of a

discarded electric bulb and
fixed on to a stand.
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The other types of lamps in use were the table type or
suspended chimney-lamp, the hurricane lamp, and the mantle

type pressure lamp. The data on the use of bottle lamps and

of other types of lamps by the sample households are given in
Table 4.

Seventy two households (not accounted for in Table 4)
used - only electricity for lighting; one of them used a
kerosene-driven generator, two used a 12-volt storage Dbattery
connected to low-wattége ~ fluorescent tubes (a system
popularised by the National Engineering Research  and
Development Centre), and the other 69 obtained their

electricity from the national power supply. 0f the 17
households which used both electricity and kerosene lamps for

lighting (included in Table 4), three used a -storage battery
and the others used the power supply.

Kerosene Stamps

. In the total sample of 518 households, 258 (50%) reported
" that they were receiving kerosene stamps, while in the rural
sector, of the 385 households in the sample 239 (62%) were

receiving stémps. The data for all the strata are given in

Table 5.

4, Diécussion

Kerosene which 1is produced at the government-owned Ceylon

Petroleum Corporation refinery near Colombo is distributed to

depots throughout the country and from there it 1is supplied

to co-operative stores and other retail outlets from where

the households obtain their requirements. The co—-operative
stores supply the kerosene to the consumer either on = payment

of cash or in exchange for kerosene stamps, and the quantity

pbtained by the consumer on any visit to the store 1is very

. variable; depending on his economic circumstances, a

householder may sometimes purchase as little as 100 ml at a

time.
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‘According to data published by the Ceylon Petroleum
Corporation bfor the period 1970 to 1980,1 here  were
fluctuations in the total quantity of kerosene sold each
year; the highest was recorded in 1972 when 278 157 tonnes
were consumed and the lowest in 1980 (188 288 tonnes) . More
recent data available at the Corporation showed that in 1982

. the quantity of kerosene sold was 174 090 tonnes and in 1983
(up to October) it was 133 380 tonnes. On a proportionate

basis the output for the whole - of 1983 would work out to

160 056 tonnes. The présent study gives an estimateg
consumption for 1983 of 264 x 10  litres or 207 400 tonnes

which, surprisingly, is higher than what 1is expected to be
" the output figure for 1983.

Fernando et al who hé&e made a study of the kerosene
consumption pattern in Sri Lanka based on sales data ha§e
worked out a series of values which are said to indicate the
quantity of kerosene required to meet the essential household

needs of the population for each year in the 'period
1970 - 1980.6 The quantity for 1980 is estimated at 206 600

tonnes which is higher than the quantity sold 1in that year.

Using the same index and the estimated 1983 population, the
quantity of kerosene required to meet the basic needs in 1983
works out to 214 900 -tonnes. - At present, with the high
market price of kerosene, very few households use it for
cooking, and the essential»household'needs may be considered
as being almost totally represented by the quantity that 1is
required for lighting.

* R
Converted into tonnes using the Corporation's factors:
4.546 litres = 1 gallon; 280 gallons = 1 tonne.
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In the present study half the number of sample households
_were found to be receiving kerosene stamps - a result which
agrees with the national data available in the Department of
"the Food Commissioner which operates the kerosene stamp
scheme.z Although kerosene stamps are meant to provide
kerosene up to-a certain value per month free to a household,
in reality there 1is an opportunity cost attached to the
kerosene ootained on stamps as the householder could
alternatively take certain types of _foodstuffs free instead
of the kerosené. It is therefore possible that in times of
financial stress, many households forego the kerosene in
favour of foodstuffs and so cause a reduction in = kerosene

consumption. Such a trend would only manifest itself if
kerosene consumption in selected households is. monitored over

a prolonged period of several days or weeks. 'This may be the
explanation of the estimate in this study being higher than
“what is .expected to be the supply figure of ‘the Ceylon
Petroleum Corporation while yet falling a little short of the
"hypothetical estimate of the 'quantity required to supply the
- essential household needs of the population. Nevertheless,

" the megnitude of the estimate of consumption in this study

shows that most of the kerosene supplied by. the Corporation

goes for direct use as household lighting. fuel.
Conclusions

1. This study nas shown that most of the kerosene consumed

- in the countrypis used for 1lighting in households and

“that ‘kerosene consumption for lighting is heaviest
(84% of the esrimate) in rural areas. '

2. The bottle lamp (without a chimney) 1s the most common
type of lamp used. _ '

'3, In the rural sector more than half (62%) of the

' households an& in the wurban sector a much smaller

h proporrion (19%) receive kerosene stamps.

* At the time of writing,the value of a kerosene stamp was Rs.21.73.
»anch month the household exchanges a stamp for either kerosene or
. foodstuffs at the local co-operative store; the store surrenders
" its collection . of kerosene stamps to the Food Commissioner's
Department and obtains cash reimbursement up to the amount covered

by the stamps.
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