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INTRODUCELON

Natural Gas was first. discovered in the rrovince of Baluchistan
indeed, in all Pakistan in 1952, and its su»ply to rarachri for ccrmmercial
usc begrn in 1955 through the Karnchi Gas Combany (¥Gc) / 5_/. Since the
very beginning it has found favour with tac corsurers as the rrost con-
venient and effective and cheap scurce of cnergy in the market. Its essuredl
continuous supply is another factor tehind its extensive and popular usc.
The consumption of natural gas in urban Karachi rose from 54 rmillion cubic
feet in 1961 to 2747 million cubic fect in 1976. In- 1961 domestic sector
consuned only 0.5% of the total supplied by KGC but.in 1976, this amount

rose to 7.9% / 17_;7u L

The original purpose of this study is to estimate elasticity of
demand for nctural gas; to find out what factors affect the demand for
Natural Gas. Although natural gas is currently being supplied to a fairly
large number of settlements, the area selected by us for this study is

urban Karachi for .which the largest time series of required data arc
iy : : .

available in Pakistan.

The reason for using time series data in this study is that a
cross-sectior analysis, cxcept under rather hereoic assumptions, will not
provide information on the influcnce of price, wiich may be of importance
in longterm projections. Moreover, it is being ir—~creasingly realised

that the income e¢lr-sticities provided by cross-section and
time-series aialysis are conceptually different and that the latter are

probably more suitable for projecti: ns over time / 3 _/°



Model

The demand for natural gas is function of the demend for stock
[=]
of gas appliances. This in turn is a function of per capita income, price
of gas, and the price of kerosene oil which is a very close and easily

available substitute of gas. The forr. of the function is

G= G (VW)
W= W (Y, Pg,‘Pk)
Hence G = G (W (v, Pg, Pk) )
=7 (¥, Pg, P, )
vhero G = Total gas consumptio.
‘W = Stock of gas appliances
Y = Per capit~ incone

P = Price of gaos.

.0

Pk: Price of Lerosene.

The whole mopulation of Karachi is not using the gas. Only those
people are using it who have gas connections. Therefore, instead of total
gas consumntion, multiple of per capita gas consumption by the intensity of

poprulation using the gas is used.

Thus
G . U = F (v, ng’Pk ).

Or g = F (Y, Ps, F, )

Vihere U = number of peoplc using gas.
P = total porulaticn

and g = G -
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e sstimate two types of “uncti-~ns, cne without time trend ard
the otlier with the time tend, to see whether there are changes toking
place with the passage of time. The linear forms of the functions vihick

are to be estimated are as follows j

1) G a, +a Y+ a P + a P

1 25 3k

(2) G

b +b,P. + b, T
o 3k

DATA SQURCES

The data for thc consumption of deme:tic sector in Karachi arca,
during differcnt time periods, were obtained from the Directorate of
Natural Gas, ‘overnment of Pakistan. The figurcs for population during
different years were calculated with the help of the Censuses of 1961
and 1972 17.10 _/. The gprowth rate of the populations was found by the

follewing formula / 2 _/.

Pn=Po(’l+r)n

Where Pn = Population in the final year,
Po = Population in the bace year,
r = rate of growth of population,
n = number of years.

The figures of population for various years were them gener:ted
by using this growth rate. The figures for the prices of natural gas during
different time periods wcre taken from the Gazette of the Government of
Pekistan 1-11, 12, 13, 14, 15, 16 _/ and for kerosene from the 25 Yecars
of Pakistan in Statestics, 1947-1972, Statistical Year Book 1974,5tatistical
Year Book 1975, and Pakistan Liconomic Survey 1776-77. The fizures TLor pecr

capita income were also taken from the same publications.
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All these figures were ir. current prices. Therefore, the:e
had to be converted into cunst-nt prices in order to avoid the effect
of money illusion. The problem w:s tc find a censumer price index to
convert these current figures into constant figures. But, for the whole
scries a single. Price index was not available. Different consumer price
indices were available for different years and with the help of all
these a single price index was gencrated with the base year 1959-60

( see Appendix ).

The prices of natural gas and kerosene were converted into a
single unit, viz 1000 CFT of gas, giving equal quantities of heat in

terus of BIUS. Table 1 was used for this purpose / 4 /.

Table Mo. 1

Average calorific valuc Tull equivalent to
in terms of BTUS 1000 CFT of gas
Gas 975 / CFT 1000 CFT
Kerosene 154517 / Gallon o 6.31 Gallons
Results

The results for both the functicns come out to be statistically
insignificant. The first function gives positive sign for all the variables,
viz, per capita income (Y), price of gas (Pﬁ) and pricg of kerosene (Pk)°
The Ra for this function is 0.71, F-ratio is 7.6 and D¢ is 1.019. With the
addition of the time trend as a varizble chanes take place in the results.
The signs of Y and Pk become negative and.that of Pg remains the same i.e.

positive. The R2 increases to 0.966, F-ratio to 57.49 and Tv to 1.02%.



L The positive gign-for P _ shows that there is' something wrong
with the estimation and what we have estimated can bhe anything but the
~demand curve. :In ‘such gonditiens: it is alweys advisable teo have a clese
look ‘at the dota.to tnderstand th. probler. Hence in figure I, the
quantity consumed and the price of the gas have been plotted on the Hmaxi
and Y~axis respectively. The scatter shows that for the first five years

[4
the real price of gas goes on. decreoasing -and the quantity ccrsumed goes
. - . . P W) d : [P T

LT -
d ° 2 ° 3 3 o . s [

.on incfeasingn,Inﬂthe ixth yéar~tho real price incrcases and for the

next four years it goes.on falling. During all this veriod thke quantity

‘éansumed incrcésesou&n-the oieventh and twelfeth year %hc price increases
and in the thirteenth yenr it falls. But the quantity consumed continues
to increase as in the past. Thus it secms that a shift in the demand is

taking place and thé. curve estinated is not the true demand curve. Hencce

we add two dosmy variables in the model.

The form of the function bccomes

= c cp C )
g CO + Cy + G g + b3 Pk + Ch D1 + C5 L2
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Where
D. = 1 for the first five observ~ti.n,
= o for otherand
D2 = 1 for sixth tc 11th observaticns,

O for rest.

The results which we get fcr this functi.n are quite si-nific nt.
411 the variables have aprropriate.siyns. The R2 is .976, F-ratio is 59.2:
and DU is 2.492. The T-ratio for income is 2.52, for P8—1.96 and for Pk—1,82.
These sipnificant levels for these v-riable are 96%, 91% and 88.9 %
respectively. The income elasticity is 0.93, price clasticity is -0.78
and cross elasticity is 0.68. It seecms to be a rond demand curve as all
the coefficients are significznt and all the v-riables have appropriate
sisns. But there is no available evidence of any factors whicl cause a
demand curve to shift. leince our analysis is not correct and we are
nisinterpretin; the re;ression analysis. This forces us to study the

market conditi.ns in the 7as sector.

The market conditi ns are such that beth price and sup»oly of
ges, are adrministered onc. The | overnment fi .es the price and the gas
companies have their own policy of wroviding new connectinns to a swecific
number of consumers. The sunply is crnstrained by the amcunt availeble,
This analysis shows som->thin< which can be bettur exnlained by Firure II.
The equilibiium points represent the supnly and »nrice equilibrium noints.
At price P1, the gquantity consumed in qq. In fact this is the amount which

is beins supplied by the yas corrany. The actual amount demanded is a



beyond this point and it lies tn a hypcthetical denand curve represcnted
by DD'. Thus K, a, is the excexss denrnda or, in cother words this is the

g
anount which has been curtailed cuc to rationin.,-. The s~me is true abcut
all the points representin,” the¢ cquilibriup- woints of prico ~nd the
quantity consumed. The dotted lines which show the distnnce between the
observed points and the hypothetical demand, cuive represent. the amount
which should be consumecd wach'2all those vhe have annlied for rms connection
gcet it.

Conclusion

3

‘The demand curve which has been estimated with the -iven data
is not .the truw demand curve. 'y taking it as a .demand curve for gas one
is -ignoring th: true markect. If we t-ke intoc account the number of those
people whe have apnlied for gas connection alonswith theosg who have already

sot-if, our csftimates would reflect the true demnnd curve.

The price; of gas is below .the price of the other fucls vhich

could be used as a substitute for it. Therefare, the peoplds preference

!

is for gas. If the Governmint wants to curtail the consumpti-n of pas,
it should cither increase the price of ;a5 or decreanse the price of other
substitutes so that the two are brousht to thc same level, thus making it

less attractive for those who are crertin;s new Jderrnd for it.
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The price index four this study hns be n cnerantued cn the basis

of four different types of indices -g follows.

1T,

Iy,

IV,

Consumer price index for industrial werker with the base year

1901 for yo r 1959-60 to 1570-71 (Table 4-I ) / 7 /.

Consumer =wrice index for Gevernment nd commercial erirloyecs
(clerical) in Karachi with the base year 195, for ycnrs 1956-57

to 1970-71 (Tcble A-IX ) / 7 /.

Consurier price indcr fnr clerical wa,re errncr vith the brse

year 1961 fo- 1950-67 to 1970-71(T~ble A-I1I) / 7 7.

.Consumer price indey for the menthly incone groun Rs. 501-1000
with the base year 1969-70 for years 196¢-70 to 197L-75

( Table A-IV ) / &, 9 _7. In 1975-76, a 13.9 % incruase tock
place on the previous yenr's consumer price index and in 1976~77
A further increasc cf .3 % took place / 6 /. With the help
of this inforunti-n fi_ures for 1975-76 and 1976-77 were'
generated. These wer- on the base y..r 1969-70.

The first tirec indiccs wvere converted to the base Y.ar 105 -€0
anc their averzie was calculated. Thus vie got a series of figures
with the base year 195¢-60 for the y.ars 1959-60 to 1969-70. The
fourth index was on the base 1960-70. This wes to be converted :9
the base 1955-60; for this rurpese the fij-ures for 1969-70 ot

the base 1759-6C frow thc averege of the first three indices was

used and then the figures “or 1360-70 snward were calculated.
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Table No., .-I

Consumer's Price index for industrinl wiorkers by exvernditure group-

Base 1961== 1000

Year " Price in.ex Price inlex
£1960-61=100) (105¢-60=100)
1959-60 98.49 100.00
1960-61 100,00 101.53
1961-62 99.87 101.40
1962-63 T 98,92 100 b4
1963-64 - - 99.50 101.02
1964-65 . 104 .58 106.18
1965-66 - - 108.83 110.50
1966-67 Sl 120,03 121.87
1967-68 .- . 12k .81 126.72
1968-69 - .. 124,87 15 -
1969-70 125,20 127212

1970-71 129.46 1314t



Tab]e fim II

Consumers' -rice indey for governsent and corrierci-l emplcyes
(clerical ) in Karachi b+ expenditure grouns : House-hald

cperaticns.

( Base : 1956 = 100 )

Year Frice index yrice index
— 1956 =100 1959-60 =100
1956-57 101.45
1957-58 102,13
1958-59 98 .14
1959-60 « 99.65 100.00
1960-61 101.17 101.53
1961-62 101.10 101.46
1962-63 101.56 101.92
1963-64 102.12 102,48
1964-65 109.19 109.58
1965-66 112.06 112,45
1966-67 123.39 12%.82
1967-68 128.20 128.65
1968-69 128.57 129.02
196970 130.29 120,75

1970-71 130,63 131.09



Table »-I1I

Consumers Frice index for el:ricel vinpe earners : Housing and

Household o erntion

Year Price inde: 1961=1C0 Price index 1959-60=100
1959-60 98,49 100.00
1960-61 100 .00 101.53
1967%-62 10C.20 101,74
19€2-62 100,24 101,78
1963-6 100.94 102 .49
1964 -65 107,73 109,38
1965-66 110,50 112.19
1966-67 1211k 123,30
1967-68 126,10 127.93
1968-69 126,46 128.40
1969-70 128,15 130.11

1970-71 128.46 130,43



Takle lic. A-LIV

Combined consum:r Price index for iicore r un Rs.501---1C00.*

Yenr Price index 1)69-70 irice index 1959-60=100
196971 100 129.33
70-71 103. 24 137,65
71-72 108.03 139.71
72-7% 112,50 145,49
73-7k L 135.61 175.38
7h-75 : 169,74 219.52
75-76 193.23 250.03

76.77 ' 210.34 272.0%
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T-ble ~-V

Final consumer mrice index for Housing anc Houschold

operation,

Year Price index

195°-60-100
1959-60 10C .00
1960-61 101.53
1961-62 101.53
1962-53 101.71
1963-64 101.99
1864-65 108.38
1965-66 111.71
1966-67 122.99
10567-68 127,77
1268-69 128.07
1969-70 129.33
1970-71 133,65
1871-72 129.71
1972-73 145.49
1073-74 175,38
1074-75 219.52
1€75-76 250.03

1¢76-77 272,03
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