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INTRODUCTION

The life style of a society is closely and inti-
mately related to its use of energy resources.
Energy is an essential ingredient for the overall
development. Economic development is, there-
fore, directly relatedto boththe increased supply
of energy and its efficient utilization. The studies
conducted by Darmstadter (1971) and Tyner
(1978) established high positive correlation be-

tween energyconsumption and national income
in both developing and developed countries of
the world. However, large scale imbalances
exist in the energy consumption rate between
developed and developing countries. lndia's
average annual consumption was 200 Kg. coal
equivalent in 1 973 as compared to 1 2300, 1 1 9@
and 51@ Kg. coal equivalent respectively for
Kuwait, U.S.A. and U.S.S.R. according to the
survey conducted by the United Nations (1970-
73)

The domestic sector is one of the major con-
sumers of energy along with manufacturing,
transport and agricultural sector in lndia. How-
ever the bulk of energy consumed by domestic
sector is at present met by non-commercialfuels
especially inthe rural areas. Urban areasonthe
other hand consume a large proportion of.

commercial fuels for domestic purposes. The
studies of Nagarajan (1977) and Tyner (1978)
found that about 15 percent of total energy
extracted from commercial fuels is used for
domestic purpose, while 85 percent of non-
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commercial fuels met the household require-
ments in 1970. N.C.A.E.R. (1966) studyfound
that about 35.5 million ton coal equivalent from
commercial fuels and 168.5 million ton coal
equivalentfrom non- commercialfuels and were
used for domestic sector.

Unfortunately very few studies have been con-
ducted sofartofind outthe energyconsumption
in domestic sector for both the rural and urban
areas. This is probably due to the non-availabil-
ity of secondary sources of data, especially for
non-commercial fuels. However, an earlier
study conducted by N.C.A.E.R. (1959) for the
urban areas of Delhi, Calcutta and Bombay indi-
cated a shift from non-commercial to commer-
cial fuels in the domestic sector. FueJs like soft
coke, kerosene oil and electricity were con-
sumed on a large scale. Average monthly en-
ergy consymption for domestic purposes in
these three metropolitan centres were 16.6, 20.5
and 16.0 Kg. coalequivalent (The kilogram coal
equivalenl was worked out by converting the
kilocalories into Kg. coal equivalent. One Kg.
coal equivalent represents 60S kilocalories)
respectively for Delhi, Calcutta and Bombay in
1959.

OBJECTIVES:

The present paper is an attempt to study:
(i) Average annual energy consumption pattern,
its spatial, fuelwise and seasonal variation.
(ii) The relationship of average annual energy
consumption to the income of the consumers.
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ENERGY CONSUMPTION IN SRINAGAR CITY

(iii)Existing demand of various fuels used for
domestic purposes.

The study is based on a sample survey of se-

lected householdsfrom Srinagar city inthe state
of Jammu and Kashmir, conducted in 1985 to
assess the energy consumption during 1984.

STUDY AHEA

Srinagar city is the largest urban centre in the
whole of the Himalayas (Siddique, 1986), both in
terms of population size and area sprawl. The
city registered a population of 586038 and an
area of 177.25 sq. kms. in 1981. About 19

percent of the total population in Kashmir divi-
sion is concentrated in Srinagar city. The city
forms the core of Kashmir region and is located
on the river Jhelum adjacent to the Dal Lake
(Fig.1). Srinagar city has functioned and pros-
pered, throughout its long historyasthe regional
focal centre, due to its advantageous and strate- .

gic location. The city being equidistant from the
rest of the areas of the Kashmir division has
emerged asthe main growth centre. Thecityhas
grown rapidly both in terms of population and '"
area during the last two decades. Such a tre-

, mendous increase is probably due to the con-
centration of all economic, social and adminis-
trative activities.

Table I

Srinagar City - Population and areal Growth
(1901-1981)

YearArea

. insq
Kms.

Population Decadal
Growth
Area

Decadal
Growth
Population

+ 03.07

+ 03.04

+ 12,18

+22.46

+ 19.71

+ 18.64

+ 15.71

+ 41 .42

+ 45.37

1901

1911

1921

1 931

1941

1 951

1961

197 1

1981

12.8

12.85

14.48

17.60

17.60

29.52

41.42

82.88

177.25

122618

126344

141734

173573

207787

246s22

285257

403413

586464

+ 00.39

+ 02.68

+21.54

00.00

+bz.tz
+ 40.31

+ 100.00

+ 113.86

Source : Census of lndia, Jammu and Kashmir,
Population Totals, Series - 8, 1981.
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Exceptionally high positive growth rate was reg-
istered during 1961 €l both in terms of area and
population. Such an excessive growth was due
to large scale in-migration of population from the
surrounding areas. This excessive increase in
population has leadto veryhigh consumption of
fuels in the domestic sector. The demand for
fuels has contributed inthe exploitation of forest
wealth leading to ecological imbalances and
environmental pollution.

The Srinagar city is divided into 17 wards.
Eight wards namely Chhatabal, Kanikadal, Nais-
arak,. Maharajgunj, Safakadal, Rainawari,
Zainakadaland Zadibalare located in the old city
a(ea all along, 6n both sides of the river Jhelum.
The area represents the old city adiacent to the
Fort (built by Akbar the Great). Most of the
population are engaged in small scale trade
activitieg. Five wards namely Nishat, Hazratbal,
Lal Bazzar; Soura and Barzalla are the recent
outgrowths and are mostly devoted for residen-
tial and large scale business activities. These
wards are thronged with rich business class
population as well as high ranking civil servants.
These people have moved out from the con-
gested core areas of the city. The remaining four
wards of the city namely Batwara, Habbakadal,
Amirakadal and Batmalnoo represent the
"Central Business Districl" (CBD) area with large
scale commercial and administrative activities.

' The area has a mix of both trade and service
sector populatign.

DISTR!BUTION OF HIGH INCOME
GROUP FIOUSEHOLDS

ln order to€tudy the relationship between in-
come of the consumers and the rate of energy
consumption, the distribution cf high income
group households in eachwardwasworked out.
(The data for identifying the high income group
households in all the viards was collected form
the Directorate of Food and Supplies depart-
ment, Srinagar. The department issues ration
tickets to nearly 90 percent of households in the
city. Two types of ration tickets are issued one
for low income group and the other for high
income group.)

l
i
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Fig. 2 depicts four major area with various levels
of high income group households. Old cityarea,
constituting of Chhatabal, Kanikadal, Naisarak,
Maharajgunj and Safakadal registered less than
20 percent households in the high income
group. (High income group households are
those whose monthly income is more than
Rs.60O/-). Old residential areas of Rainawari,
Zainakadal and Zadibal registered 20-40 per-
cent high income group households. On the
other hand the CBD areas of Batwara, Amerika-
dal, Batmalnoo and Habbakadal registered 40-

60 percent high income group households. The
recent outgrowth are of Nishat barzalla,Hazrat-
bal, Soura and Lal Bazaar had more than 60
percent households with high income. The
future analysis ofthe studyhas been done onthe
above four identified areas.

SAMPLE DESIGN

The data for the present study has been col-
lected after conducting sample survey. Sixty
households were selected for the sample sur-
vey. 15 households each from old city, old
residential area, central business district and
new residential area were selected. These
households were selected from the various in-
come groups. 35 households were selected
form the income group of lessthan Rs.600/- per
month, 19 from Rs.600-Rs. 1500 income group
and 6 households from more than Rs.1500 in-
come group. The proportion of households
fromthese income groups among thefour areas
was inaccordance with the percentage of high
income group households already identified
from secondary sources. Thus 12, 10, 7 and 6
households from the income group of lessthan
Rs.600 per month were selected.respectively
from Oid City, Old residential, Central business
district and New residential areas. Similarly3, 4,
6 and 6 households flom the income group of
Rs.60O - Rs.'|500 per month'were selected re-
spectively from the above mentioned areas. On
the other hand 1, 2 and 3 households from
income group of morethan Rs.1500 per month
were selected respectively for Old residential,
Central Business and new residential areas.
Habits regarding the choice of fuels used for
domestic purposes have been assumed not to

6J

differ significantly from one household to other.
Thiswas confirmed bya pilotsurvey of interview-
ing households at random in each income
group.

Monthwise data regarding consumption of
commercial and non-commercial fueis for cook-
ing and heating was ascertained. Howeverdata
regarding electricity consumption could not be
ascertained due to non availability of records in
most of the households. Hence the study does
not include electricity consumption. data re-
garding firewood, kerosene oil, charcoal, saw-
dust, cowdung cakes and vegetable wastes
have been grouped as sawdust.

A major difficulty in assessing energy con-
sumption is the relative valuation of various
types of fuels used. ln the present study the
figures of consumption of fuels were converted
into their energy equivalent in kilogram coal
equivalent (Kce) according to the table of con-
version devised by Energy Survey of lndia Re-
port (196s).

Table ll
RELATIVE VALUATION OF FUELS

IN TERMS OF KG.COAL EQUIVALENT

ENERGY CONSUMPTION IN SRINAGAR CITY

a

{
a

1. Coal Kg

2. Firewood Kg

3. Charcoal Kg

4. Sawdust & cow-
dung cakes ., Kg...'

5. Kerosene oil . . ..litre

6. L.P. gas cu.m

1.0

0.95

1.0

-t

0.40

2.00

2.00

AVERAGE ANNUAL ENERGY CON-
SUMPTION

The average annual energy consumption used
for domestic purposes in Srinagar city was 151

Kce during 1984. However sharp variations in
the consumption rates were observed among

Fuel type Unit Kg.coal equi
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the four areas. The average annual consump-
tion was 1 38 Kce in the old city, 1 47 Kce in the Old
Residential areas, 154 Kce in the Central Busi-
ness district area and 164 Kce in the New Resi-

dential area. (Table lll). Thevariationwas largely
due to the imbalances in the energy used for
heating purposes. Average annual energy used
for heating wds exceptionally high in the New
Residential area as compared to the other areas
(Fig. 3). On the other hand energy used for
cooking did not register such variations among
the four areas. The variations in the consump-
lion rate for heating among the four areas could
be attributed to the presence of large number of
households with high incomes. These house-
holds have recently shifted from the core con-
gested areas of the old city. They have newly
constructed houses, which are more spacious
and comparatively sparsely distributed. Hence
more energy is required for heating purposes.
Since they have high purchasing power, hence
theycan afford to purchase commercial fuelsfor
heating and cooking purposes. The second
reason could be attributed to the materials used
for the new constructions. ln the old city areas
houses are highly congested and cold resis-
tance materials lime mud, brick and wood are

commonlyused. Butinthenewresidential areas
cement and iron are ubiquitoubly used. This
requires more energy for heating. Thus the
socio-economic conditions, the architectural
pattern, materials used for constructions, and
the spatial distribution of houses could be
probably responsible for such variation in the
energy consumption rates among the four ar-

eas. This is testified by the fact that even within
the high income group householdsfrom the Old
City, the average energy consumption was low
for heating as compared to other areas in the
same income group.

FUELWISE ENERGY CONSUMPTION

Firewood and kerosene oil are the tvvo major
fuels consumed for domestic purposes in Sri-
nagar city. The average annual consumption of
firewood and kerosene oil was 70 Kce and 33
Kce respectively. The other fuels used were
sawdust, cowdung cakes, charcoal and L.P.gas.
The consumption of charcoal, sawdust etc. and

6',t

L.P.gaswas 14, 13 and 6 Kce respectively. The
fuelwise consumption, however indicates that
average annual consumption of kerosene oil
was very high for the new residential and central
business district areas, i.e. 47 Kce and 35 Kce
respectively as compared to 29 Kce for Old
residential and22 Kce for Old city area. Such a
high average consumption of kerosene oil did
not on the other hand show a significant reduc-
tion in the use of firewood in the new residential
and central business district areas. L.P.Gas
consumption was more or less restricted in the
new residential and CDB areas.

The fuelwise average annual consumption for
heating and cooking separately depicts large
variations among the four areas. Average an-
nual consumption of firewood for cooking was
low in the new residential areas i.e. 56 Kce as
compared to 76, 75 and 70 Kce respectively for
Old city, Old residentail area and CBD area con-
sumed high average energy both from firewood
and kerosene oil for cooking purposes. This is
to a large extent due to the presence of large
number of hoteli and restaurants, to meet tourist
demands.

Three fuels viz. firewood, charcoal and saw-
dust etc. were used for heating purposes during
winter months. The avaGge annual consump-
tion of firewood for heating was exceptionally
high for new residential and CBD areas i.e. 22
Kce and 18 kce respectively. Charcoql con-
sumption was more o1 less same for all the
areas. Charcoal was'usually used for'Kangri'
(an earthen pot enclosed in cane. Charcoal is
usually used in the earthern pot for heating the
body) and firewood for'Bukhari' (a heating sys-
tem for the room, which is commonly used by
middle and high income groups). The use of
'Bukhari'was mostly restricted in the new resi-
dential and CBD area. However along with
'Bukhari', the use of 'Kangri' was also common
in these two areas.

SEASONWISE ENERGY CONSUM PTION

The average consumption of energy during
thethree seasons viz. summer(Aprilto July), Au-
tumn (Augustto November) and Winter (Decem-

ENERGY CONSUMPTION IN SRINAGAR CITY

t*2
E

.5
t



56

ber to March) indicates that nearly 45 percent of
total annual energy consumed was used during
thewinter months. Hence major energyused for
domestic purpose is needed during winter
months. During the survey it was observed that
nearly 25 to 30 percent more energy is required
for cooking during winter months as compared
to the other months, due to the low lemperature
of water. Average energy consumption during
April to July was the least. However the con-
sumption during August to November was
comparatively high, due to large number of
social and religious functions usually socialised
during these months.

Table lV
Srinagar City (average Annual Consumption)

in Kce 1984
Area Dec./ Apr/ Aug./

March , July Nov.

Old city 65 31 42

Old residential area 68 36 44

c.B.D. 79 36 44

New Residential are.a 78 38 48

Srinagar City 71 36 44

TRANSACTIONS OF THE INSTTTUTE OF INDIAN GEOGRAPHERS

Table lll
SRINAGAR CITY

Average Annual Energy Consumption (Kce)
1984

Source : Sample survey of 60 households

INCOME AND ENERGY CONSUMPTION

s
€

The average annual energy consumption
among the income groups selected indicates
that large scale variations are existing. average
annual energy consumption for the income
group of more than Rs.1 500 per month was 229
Kce, as compared to 156 Kce for the income
group of Rs.600to Rs.1500, and 134 Kce forthe
income group of less than Rs.600 per month.
the variations in the consumption was compara-
tively higherfor the energy use for heating i.e. 80
Kcd, 36 Kce, and 25 Kce respectively for high,
medium and low income groups. Similarly vari-
ation was also observed for the energy used for
cooking among these three income groups.
This indicates the strong positive association
between Energy consumption and the income
of the households.

Fuelwise use of energy for the three income
groups indicates preference oI kerosene oil and
L.P.Gas in case of high income groups for cook-
ing purposes. The average annual consump-
tion of kerosene oil and L. P. gas for cooking was
66 Kce and 34 Kce respectively for high income

c
g

AREA PURPOSE TOTAL
ENERGY

FUELWISE AVERAGE CONSUMPTION
re

ord city
Tolal
Cooking
Healing

138
112
26

85
76
10

T2
,:

14
4

10

15
9
6

2

?

Old Besidenlial area
Total
Cooking
Heating

147
116

31

88
75
13

29
29

'tl
'|

10

13
5
8

6
6

Central Euslness Area
Tolal
Cooking
Healing

't64
121
43

7A
56
22

47
47

17
3

14

12
5
7

10
10

New Besidenlial Area
Tolal
Cooking
Heating

loa
12'l
43

7A
56
22

47
47

17
3

14

't2
5
7

10
10

Srinagar Cily
Total
Cooking
Heating

151
't17
34

85
69
16

33

1
14
3

11

13
6
7

6
6

Source : Sample survey of 60 households



groups. On the other hand firewood consump-
tion for cooking for low income groupwas high
i.e.77 Kce as compared to 64 Kce and 40 Kce
respectively for middle and high income groups.
Limited use of charcoal and sawdust fuels was
for cooking purposes, especially for high in-
come groups. (Table lV) and (Fig.a)

The average annual consumption for heating
among the three income groups depiaed re-
verse trend, as firewood consumption for heat-
ing was exceptionally high i.e. 58 Kce for high
income group, 16 Kce for middle income group
and 8 Kce forthe low income group. The use of
charcoal and sawdust for heating did not show
any significant variation among the three income
groups.

The correlation coefficients worked out to es-
tablish relationship between income of the
households and the level of Energy consump-
tion, depicts high positive correlation i.e.
+.7632, which was signifieant at 0.1 percent
level of confidence. Similarlyhigh positive corre-
lation between income of households and aver-
age consumption of kerosene oil and L.P.gas
(converted to Kce) was found. The correlation
co-efficient derivedwere +.8753 and +.9463 re-
spectively. Both were significant at 0.1 percent
level. On the other hand negative correlation
was found between income of the households
and average consumption of firewood (con-
verted to Kce). The value obtained was -.4216,
which was significant at 0.5 percent level.

Table V
Srinagar City .

lncome groups and average annual energy
consum 1984

67

EXISTING DEMAND OF FUELS

Existing dernand of fuels was worked outto as-
sess the current consumption of various fuels in
Srinagar City. The demand was obtained on the
assumptions that the average annual energy
consumption would remain constant for a fuels.
Growth rate of 4 percent per annum for the
population was assumed for Srinagar City till
1986. On the basis of above assumptions the
demand for 7 13520 persons in 1986 for Srinagar
city was obtained.

Table V, indicates a consumption of 57616
tons of firewood, 9989 tons of charcoal, 3710
tons of sawdust etc., 23546000 liters of kerosene
oil for these fuels separately was ascertained for
cooking and heating.

Table Vl
Srinagar City

Demand for Domestic fuels (1986)

Fuel Type Total
in (Kgs.)

Cooking Heating

Firewood 57616700 46771200

Charcoal 9989200 2140500

Sawdust 3710300 17124OO

K. Oil 23546000 23546000

L.P.gas 59049 59049
(No. of Cylinders of 16.1 Kg.)

10845500

7848700

1997800

CONCLUSIONS

The above analysis of energy consumption in
Srinagar city indicates that due to large scale
immigration of population from the surrounding
areas, the consumption rate of energy for do-
mestic sector has increased rapidly. This has
lead to the extracting of forest resources, as
firewood continues to be a major fuel used for
cooking and heating purposes. lf such a situ-

, ation continueq the consumption of firewood
will lead to large scale deforestation. This will
adverselyeffectthe ecology of the area. This will
probably lead to decrease in tourist flow, which
is the major contributor of state economy.

ENERGY CONSUMPTION !N SRINAGAR CITY

a

:'?t

*,

groups energyF/Wd K.Oil coal saw L.P.
(Rs. Month) dust Gas
Below Total 134 85 24 11 13 1

Rs.600Cooking 109 77' 24 2 5 1

Heating 25 8 -, I 8
Rs.600 - Rs. 150O

Total 156 77 40 18 13 I
cooking 120 64 40 4 4 B
Heating 36 13 - 14 9 -

Rs. 1500 and above
Total 229 98 66 13 18 34
Cooking 149 49 66 - 9 34
Heating 80 58 - 13 9 -

rpose

Source : Sample survey of 60 households
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The use of less pollutant bearing fuels like
kerosene oil and L.P.gas is restricted to high
income groups. This is duetothe non availability
of these fuels at stipulated rates especially dur-
ing winters, when they are most needed. Con-
stant use of pollution borne energy fuels like
firewood and sawdust have posed a serious
health and pollution problems especially in the
congested old city ?rea. '

Hence alternate sources of energy should be
evolved for heating and cooking purposes to
reduce the excessive consumption of firewood.
Electricity generated through a mix of small
scale and large scale hydro-electric schemes
could probably reduce the excessive use of
firewood, charcoal and sawdust. Th'e distribu-

ENERGY CONSUMPTION IN SRINAGAR CITY 69

tion systern of kerosene oil and L.P. Gasthrough
ration depots at the stipulated rates should be
strengthened. Moreoverthe supply of kerosene
oil during the winter months must be assured.
the use of heat efficient cooking stoves by low
income groups could probably reduce the ex-
cessive use of energy for cooking.

Similarly adequate attention must be paid to
the designing of constructions as well as the use
of construction materials, so that less energy is

required for constructions. On the other hand
non conventional sources of energy like bio-
mass, wind and geo-thermal must by explored,
as the region has significant potential for the
development of these energy sources. Efforts
must also be made to regenerate the forest
wealth through constant afforestation schemes.

\
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