" WORKING PAPER

Centre for Development Studies

Ulloor, Trivandrum
(India)



WORKING PAPER NO, 83

THE IMPACT OF THE RISE IN OIL
PRICES ON INDIA

Ashok V Desai

Centre for Develcpment Siudies
Ullecor, Trivandrum 695011

Feoruary 1679



CONTENTS

. Page lo.
INTRODUCTION - 3
NOTE 4
1 0IL I THE INDIAN ECONOMY 5
A. The picture in 1970 7
B. The changes =ince 1955 12
1T CONSULPTION PATTERN OF OIL PRODUCTS 18
f. Haphtha 18
B. Gasoclene 18
C. LPG 21
. D. Kerosene 23
E. Rural Lighting 24
F. Domestic Cooking 26
G. HSD 26
H. Irrigation 27
I. Railways 27
J. Fuel 0il 30
K. Conclusion 35
11T CRUDE SUFPLY AND “EFINERY CAPACITY 40
A. Majors' refineries 40
B. Home drude and state r¢iineries 42
C. Imported crude and state-
managed relineries 4%
D. Linke with oil producing
~ountries 45
E. 0il - offshcre and onshore 47
v CIL IMPORTS AND THE EALANCE OF PAYMENTS 53
A, Balénce of payments. 53
B. Experis 57
C. Termz of trade 60
D. Bridging the payment gap 63
E. The tranormation in F1976 and
F1977 65

V. Conclusion .



: Iol .

1.2
1.3
1.4

II.1
-II.2

II.3 .

11.4

iI.5
I1.6

II.7

Vv,1
V.2
V.3
.4

V.5

.6
V.7

V.l
V.2

V. CONCLUS IO

A. Income effect

B. Empioyment effect

C. Redistribution effect

T, Technologica} effects

E. Clange in «orsumption pattern

F. Implications ~f changes in
energy profile

REFERENCLS

TABLES

hggregate Energy Consumption 1979
Energy Consumption in Major Sectors 1970
Comiercial Final Eneray Ceonsumption 1955-1975

Sources of Growth in Commercial Energy Con-
sumption 1955-1970

OECD Furope: Erevrgy Consumption in Major Sectors

1970

Demand and Yield Pattern of Cil Products in India
Western Furcpe and the US4 1974

Consurption of 0il Products 19955-75

Gasolene~using Vehicles F1955~76 and Gasolerne
Consumption F1970 ’

Output of some energy-using devices

Number of HSD~using Prim: YMevers 1955-76 and Con-
gunption ol HSD-Keroscrne F1970

Sectoral Congumption of Fue. C0il, 1970, 1973 & 1975

Cemposition nf Retail Prices of Some 0il Products

in Calcutta, 1973 and 1975

Output and Congumption ri Jzudz: 011 zmd Products,
1973 and 1977

Tmports of Crude 0il and 0il Products 7197076

Composition of - Imports F1970-F1976

Balance of Payments, T1970-F1975

Compogition of Eipoxis FL970-F1976

Price and Velume Indices of Importz F1970-71976
Price and Volume of Indices of Typerts F1970-FLY76

Official Lecans and Grants, F1972-F1976

Income Effect of the Rise im 0il Prices F1272-F1976

Income Effect of Deterioration in the Texmé nf
Trade F1972-F1976

67
69

72
T4

77

78

80

12

15

16

17
19

39

54

55

55

61
62

T

71

T2

at



INSRODUCTION

When oil prices rose fivefcld between 1972 =nd 1974,
the case of India seemed hopeless to many cbrexyvers. In 1974 In-
dia's imports of 0il and products came to 36 per cent, the trade
deficit to 29 ver cent of her oxvort earnings: proportions that
seemed wnsusteinable in the long run. Yet today India does not
kave an ¢il problem cr a payients froblen by sll accounts. How
was this transformation achieved? Wnet did it cost in terms of
lost income and employment? What techriological changes did it
occasion? These are The questions that this study seeks to ans~
wer. The emrhasis is on the dsvelopnients in the seventics;
earlier develépments are referred to only as egsertial huck-~
ground. It will be obvious that for the background I owe a great
deal to previous studies, and in priicuicr to those of Michael

Tenzer (19€9), Biplab Dasgupta (1971), David Hendcrson (1975) and

=)

. Vedavalli (1976). ‘ihe officizl energy surveye (Indis 1965:
India 1974)9 though l;rggly outéoted foxr oy purpése, have not been
neglected; ané the rumercus studies of Wationzal Ccuncil of Applied
Economic Ressarch, my old training ground, have formed indispen—

sable regcing.



NOTE

411 units used other than barrels are metric. Some
Indian statistiss refer to financial years running from
April to March. Financial years are identified in the text
by a prefixed Fs FlO74, oy instence, stands for the fi-

nancial year 1974-75.

The Rupee exchange rates have behaved as follows in

recent years:

Rupees per unit ~f surrcney at the end of the year

SDR Us %
1977 7,505 . 7,509
1971 7,853 7,21
1972 8,695 3,008
1373 9,808 8,130
1574 9.890 8.078
1975 10.462 8.937
1976 . 10.3%1¢ £.881

1977 ~e137 8.626



I 0IL IN TEE INDIAN ENERGY ECONCLT

Divergent views are to be encountered on the role of oil in Indian
energy consumption. After the spurt in oil prices in 1973 India was among
the ‘countries listed b the Urited Uations as most severely affected. The

following assessment is typical of the generzl view prevailing in mid-1974:

"India's imports of oil couia well i1ncrease fourfold in value
between 1973 and 1975 (from $#415 miliior to $#1,675 million).
The forecast rise between 1973 and 1974 alone (about £720
million) equals 3%2/% ot her 1972 imports and about half her
foreign exchange reserves. India has also been hit by the in--
creased price of food. In addition her own food production
will suffer as a consequence of the increased cost of ferti-
lizers (both imported znd home produced). According to World
Bank projections India would have an increased financing need of
about $800 million in 1974 over 1973 as a consequence of the
0il price increase, of which a maximum of about $600 million
could be covered by existing loan arrangements, drawing down
of reserves, and potential borrowing from IiMF and other public
loan sources. This would leave an uncovered deficit -f over
$200 million. TUnless special help is obtained (e.g. under bi
lateral arrangements with Iran or from the new Special Fund of
the United Nations), this inplies either very restrictive im-
port policies (with consequent disastrous results on economic
growth and the spread of poverty)9 cr a bigger expansion. of
exports (the scope f which is probably quite limited in the
short term;)." (Ellis 1974: 3%5-36)

There is also the alternative view, often expressed in India as
well as elsewhere; that India is essentially a backward country with an
overwhelmingly rural pogulation which consumes 1ittle of commercial fuels
and is therefore iargely unitouched by the rise in oil prices (see, for

instance, “eddy and Prasad 1976. ¢

To an extent this divergence ol views is due to a difference in
focus. 4 concern about the inpact of the rise in oil prices was based

to a large extent on the resulting bvalzncs of zayrerts difficuilties. The

playing down of their impact must, on tie other hand, give more import-

ance to those who are largely engiged in subsistence production or to

the poor whose energy consumpticn is low. But in & large degree, the

divergence is attributable to a2 mwltiplicity of concepts and the result-

ing multitude of divergent measurements.

Indian 2nergy .



Indian energy consumption has been the subject of two official
committees (India 1965, 1974) and = number of rrivate studies (Henderson
19755 Kashkari 1975; Parikh 1976; National Council of Applied Economic
Research 1960.., 1965), vhick esseniially deal with energy as fuel. Some
newer studies take energy in a wider sense as heat and work of human use
(Odendthal 1972; Makhijani and Pcole 1975; Bhatia 1975: Revelle 197%);
they have been valuable in pointing out the large volumes of ensrgy con-
sumption ignored in conventional energy studics, in showing the inter-
dependence of all forms of enexrgy and in exploring the connection between
human standards of living and the exploitetion of natural resources by
people and animals. Ag is to be-expected with pioneering work, however,
they adopt widely different concepts and therefore yield non-comparable
results; they also deal with parts of the econory, and it is not zlways
clear how the parts fit into the whole. An atlempt has been made else-
where (Desai 1978) to plece together information on the basis of a network

of uniform concepts. Here we shall only present the relevant results.

Energy consumption may be measured at three levels, corresponding
to which we have concepts of primary energy, final energy and useful
energy. Primary energy is all energy directly and indirectly used for
economric activity; it includes energy used by transforming industries
like refineries and electric power stations, but excludes the energy thmt
they supply. ZFina. energy is the energy tuzt is directly used for ccono-
mic activity; 1t exciudes the energy used by itransforming industries and
includes the energy supplied by theil. Clesrly, the difference between
primary and final energy is the energy lost in transformation from one
form into another. Finaily, useful cnexgy is tae energy that finally re .
sults in work or hezt actually used in eccnomic activity, It iz thus
final energy discounted ‘or the efficiency with which it is used. The

efficiency of most energy-consuming processcs is less than 50 per cont

W

~,

and often much lower. Herce useful energs consurption is only a fraction
of final energy consumption and a st.1l smaller fraction of primary en-
ergy consumption. However, the differsnce. between primary and final
energy consumption is large only where either powsr generation or human
beings and animals are important suppliers of energv, for these taree

are relatively inefficient transformers of energy.

Ao The plcture . o



A Ire picture in 1970.

Aggregate energy conswmption in 1970 in terms of all three con~

cepts 1s” summarized in Table I.l. As is to be expected, the primary

energy estimates are dominated by human snd animal labour.

this dominance only implies that the calorific equivalent of the food

However,

eaten by humsn beings and zarimals is large in comparison to that of

fuels consumed.

This fact might be significant, for instance, if we

are considering the relative advantage of more tractors and more ani-

mals. But as far as our present question of the contribution of oil

to energy supply is concerned, it is the final or the effective adergy

consumption that is relevant.

TABLE T.1

AGGREBATE ENERGY COWSUMPTION 1970

Commercial energy

Coal

0il

Gas

Electricity
Hon—commercial

energy

Wood

Dung

Charcoal

Flant residues

Bagasse
Animate energy
Jdunan beings

Animals

Source: Desai (1978)

Primary Final
energy energy
KTJ % KTJ %
2676 26,9 2191 35.4
1850 18.6 1388 22.4
805 8.1 636 10.%
21 . 0.2 0 0.2
- - 157 2.5
2xx8 3.3 3883 D73
2050 20.6 2021  32.7
- 471 7. 6
- - 23 0.4
468 4.7 468 7.5
600 . 6.0 600 9.7
4153  41.8 415 6.
691 7.0 69 1.1
3462  %4.3 346 5.6
9947 100.0 6109 100.0

)
Y0

2¢
45
60
60

15
10
30
10
20

40
51

Efficiency Useful
of use

energy
KTJ %
664 476
278 19.9
286 20,5
6 0.4
94 6.8
524  37.6
303 21.7
47 3.4
7 0.5
47 3.4
120 8.6
206 14.8
28 2.0
178  12.8
1394 100.0

Of the two, estimates of final energy consumption are more

reliable.

o
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reliable. Final energy estimates have by now been made for a large
number of countries; their methodology is therefore well established,
and their statistiocal basis is relatively firm. Useful energy estimates
depend on efficiency parameters that are only approximate averages;
hence they are subject to inevitable imprecision, and should be treated

with great circumspection.

According to Table I.1, o0il supplied only sbout 12 per cent of
the final energy consuped; i1ts contribution was appreeiably less than
that of coal among commercisl fuels: DBut the pleture in terms of use-
ful energy was very different: oil supplied nearly a quarter of the
useful energy. It was more important than coal or firewood, and twice
as important as animel power, The difference is due to the relatively
high efficiency in use of oil - over iwice as high as that of coal and
three to four times that of non-commercisl fuels. IThe average effi~
ciency in use of oil is low - 2C-25 per cent - for indusirial market
economies (Economic Commission for Burope 1976: 64) because of the pre-
dominance of cars as oil users. They are, however, unimportant in In-
dia, where the proportion of gasolene in oil product consumption was
only 7.5 per cent in 1970 (India 1974: 61); the major users of oil are
industry, reilways, trucks and rural households (Desai and Bhatia 1968),
The Energy Survey Committee found o0il to be 6.5 times as efficient as
an equal weight of ccdl in competing uses (Indiz 1965: 324). In view
of the fact that fuels tend to be used where their efficiency is higher,

vie have assumed t.oet oil wos 2.25 Limes as efiicient in use as coal on
the average: 1its actual relative «fficiency is prebably higher and its

share in useful energy conswipticn sreatem.

The ghare of o0il in aggregate energy consumption understates 1is
role for two yeasons: oil-using sectors influsnce the level of acti-
vity in the rest of the economy, and other forms of energv cannot be
substituted for 2il without considerable lossz of efficiency and eonse-—
guent strazin on altsrnative resources. Table 2, which giveg 1970 ener-
gy consumption for four major secctors, will uaks this clearer. The fi-
gures for final energy and useful energy give different nictures: we
shall concentrate on usefvl encrgy estimates which, imprecise as they

are, portray more accurately the contribution of 0il to energy ultimately

used as

e

o
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used as work, heat or light.

As Table 1.2 indicates, the _hare of oil in uscful energy con-

sumption was about 8 per cent in agriculture as well as in industry.

But it approached 60 per cent in transport, and 20 per cent in the

residual sector, which is dominated by househoids.

Tarie I.2

ENERGY CONSUMPTION IN MAJOR SECTORS 1970

Coal

0il

Gas
Flectricity
Organic fuels
Manpowver
Animal energy

Coal

0il

Gas
Electricity
Organic fuels
Manpecwer

Animal energy

- Aggregate energy-

intensity (MJ/
Rupee)

Useful energy-

intensity (MJ/
Rupee)

Total
KTJ %

388 22.4
636 10.3

10 0.2
157 2.5
3583 5T.9

69 1.1
346 5.6

Industry Transport  Agrioulture Other
KTJ % KTJ % KTJ % KTJ %
A. FINAT ENERGY
839 51.0 430 53.1 - ~ 119 3.5
71 4.3 %09 40.2 31 8.4 225 6.6
10 0.6 - - ~ - - -
111 6.8 5 0.7 14 3.4 27 0.8
600 36.6 - - - - 2983 87.4
10 0.6 1 0.1 51 15.9 7 0.2
164 100.0 768 1C0.0 368 100.0 3412 100.0
B. USEFUL EFERCY
168 42.3 86 35 - 24 4.1
52 g.1 139 = 4 7.6 120 17.6
€ 1.5 - - -
67 16.6 z 1.1 8§ d.g 16 2.8
120 3%0.2 - - - 404 0.4
4 1.0 -~ - 21 1i.5 2 0.5
- - 17 5.0 140 746.5 26 4.5
297 100.0 240 10G.0 185 100.0 574 100.0
32.30 59434 1.45
7.87 19.27 1.12

Source: Desal (1978)

6189 100.0

278 19.9
286 20.3
& 0.4
94 5.8
524 37.6
28 2.0
178 12.8

1394 100.0

L7.57

o~
»
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The crucial importance of 0il in transport is not surprising;
what . . needs to be emphasized, however, is that it is not confined
te road transport. India's railways are also heavily dependent on
diegel o0il, and their dependence has been growing. Diesel traction
increased from 10 million to 103 miliion train-kilometres between F
1960 and F 1970, and accounted for 3.2 per cent of the total train-
kilometres in F 1970 (India 1973 a). According to Indian railwaymen
the efficiency of utilizution of oil is 4% times that of coal after
allowing for the differerce in thermal content (India 1974a: 6). The
rate of advance of diesel traction has therefore depended less on re-—
lative prices than on the rate at which steam engines can be scrapped.

This and related gquestions are further discussed in Chapter II.

The domestic sector usesg kerosene oil fecr lighting and cooking.

Its use for lighting is largely rural, for cocking mainly urban. As
illuminant kerosene repidly replaced vegetable oils in the late nine-
teentih century; from then until the second World War India was an ime-
portant market for Russisn, American =nd Anglo-Iranian kerosene over
which a numbcr of price wars were fought (Dasgupta 1971. 11-62). Today,
kerosene as illuminant is a mess consumption good whose supply and price

are important policy variebles for the Govermment of India. Kerosene
supply has a great influence on the Government's decisions regarding
refining capacity and imports; and its policy of keeping kerosene pri-
ces low leads to its being mixed with diesel o0il and used in truck en-
gines. The Goverriwent tikes care to prevent kerosene shortages, and
in spite of progressive increazses in domestic refining capacity India

hag imported sivgrantial quantitics of kcrosene in most years.

Looking at agriculture, it is intercsting that commercial energy
supplies ncarly 20 cer cent of its energy consumptior., The final ener-
gy consumption of tractors in 1970 wag probably no greater than 9-11 KTJ
- almost certainly less than 5 poer cert of total agricultural draught
power, although 1t was rising rapidly. But diesel and electric pumps
lifted 4C per cent of water from wells and tube=-wells even on the
assumption that the wells powered by =animals and by pumps had the same
rate of water delivery. Since the capacity of pumps iz generally greo-
ter, it is possible ti.at they supplied something like 66 wer cent of

. . . . . - . Ao -
water from minor irrigztion works (Bhatia 1975: 4Al, 44,. Nor are

traction and .

o

@
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traction and irrigation the only activities where Indian agriculture
increasingly depends on oil. Farmyard mamure consumption supplied it
with about 500,000 tons of nitrogen in 19703 commercial feftiliier
consumption in that year was 1.5 million tons of nitrogen (Food and
Agricultursl Organization 1974: 260). Thus in respect of both major
ways of increasing land yields, irrigation and fertilizers, Indian
agriculture was heavily and increasingly dependent on commercial en~

ergy and particularly on oil.

Thus; oll is put to such crucial uses in the agricultural,
transport and domestic sectors that it is difficult for the Govern-
_ment to restrain its consumption. Its curbs have thus been restric-
ted to two areas. One is personal transport, where constraints cn the
expansior of car output, taxes on cars and on petrol have together
been used to keep down car ownership. The cther is the industrial
sector, where permission to use furnzce oil iz given selectively. Ba-~
sically, the use of 0il is allowed only if the use of coal instead is
technically impossible or undesirable, as in glass, china or certain
chemicals. In addivion, some industries on’the west coast to &hich
the transport of coal is costly and faces bottlenecks are allowed to
use oil; textiles, which have used o0il since early times, are the
major such industry. The curbs on the use of oil have, however, led
industries to use no:t so muchk more oil as electricity; industries
use over two-thirds of the power output, and i.= growth of their de-
mand is among the major reasons for almost endemic power shortages.
Power genération in its turn yelir: on o0il for start-up and low~load

operations,

In brief, o0il plays a larger role in the Indian econcmy than is
suggested by its share in aggregate energ y consumption. Its import-
ance to road as well as rail transport mekes all other sectors depen—
dent on it, including sgriculture in which significant as subsistence
production might be, 2t least half the output (in terms of value)
enters the market. TFurther, the technologies on which growth in the
productivity of agricultural land depends, namely lrrigation and
fertilizers, rely heavily on oil. Finally, ~il enters the consump-
tion of the voorest families as kerosene for lighting. Thus, precise-

ly because oil consumption has been restricted, it is concentrated in

the nost .
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the most crucial areas of the economy.

B. Changes since 1955

It is impossible to say anything about changes in ron-commer—
cial energy over the years since reliable date are lacking; we shall
therefore confine she amalysis Yo commercisl energy forms, namely

coal, 0il, gas and electricity. Their final consumption in selected
~ years from 1955 to 1975 is ziven in Table'I,B. It will be seen that
while 21l other forms gained at the expense of coal, electricity did
so most rapidly, while oil gained more slowly. Electricity consump-
tion rose almost eightfold in the 20 years, while o0il consumption
quintipled and coal conéumption rose nearly two and a half times.
Total commercial energy consumption nearly tripled. KDP almost
doubled in the same periody its energy intensity thus grew about 50

per cent.
TABLE 1.3
COMMERCIAL PIWAT, ENERGY CONSULPTION 1955-1975

Unit 1955 1960 1965 1970 1975

Original units

COATL Mill. t. 28.86 40.4 51.8 51.4 0.0
01IL - ¥ 4.8 15 11.7 12.6 22.1
Light fractions Vi 0.9 1.1 1.3 2.5
Middle fraciions i 2.4 4.1 6.1 8.9
Heavy fractions 1 1.5 2.4 4.3 6.2
GAS Fill. chm. o = 0.3 0.7 1.2
ELECTRICITY Bill. kwh. 7.1 14,0 26.7 42.7  55.0
Thermal oon 4e9 9.1 17.8 28.2 A40.1
Nuclear : i - -- - 2.4 2.2
Hydro i 3.7 TeF 15.2 25.2 27.9
Less losses w ~1.5  =3.0 ~6.3 «~12.1 -15.2
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Unit 1955 1960 1965 1970 1975
KTJ
COAL _ “ 7768 1091 1399 1388 1890
0IL 201 319 498 147 939
GAS - - 5 10 19
ELECTRICITY 26 50 96 157 198
FINAL ENERGY CONSUMPTION 1005 1460 1998 2302 3046
Per cent

COAL 7.4 T4.7  T0.0  60.3  62.1
0IL 20.0 21.8 24.9 32.5 30.8
GAS - - 0.3 0.4 0.6
ELECTRICITY : 2.6 3.4 4.8 6.8 6.5

100.0 100.0 100.0 100.0 100.0
Source: Desai (1978)

The rise in energy intensity is to be expeoted in an economy
whose structure is changing in favour of more energy-intensive sectors
like industry and transport. In India, however, the rise in energy in-
tensity seems *to owe less to structural change than to a rise in sector-
al energy intensities. As Teble 1.1 indicates, about three-~fifths of
the rise in ‘energy consumption in 1955-70 was due to an increase in NDP
and the rest to a rise in its energy intensity. Of the latter; nearly
2 hall woo due to the rise in the energy intensity of industry and agri-
cu?tu}nv 2w fdewring the indeteriinate but possibly sizeable rise'in
whe energy intensity of the domestic sector, structural change could

have accounted for only 10-15 per cent of the rise in its energy in-

tensity and much less than half of the rise in overall energy intensity,

which owed most tc the rise in the energy intensity of industry.

The rise in commercial energy intensity in agriculture and the
domestic sector may not reflect any rise in their tetal energy inten-
sity tut may signify the substitution of enmmercial for non-cormercial
energy. Since.both sectors are insignificant users of coal or gas,
the commercial substitutes for non-—commercial energy in their case are

0il and electricity. However, in both sectors electricity was a

superior substitute .



14

swperior substitute for oil and is likely to have gained more. In
irrigation where commercial energy-use has been substantial, electric
motors have lower capital and running oosts than diesel pumpss for
domestic lighting electricity provides a superior source %o kerosene.
Kerosene is also used for domestic cooking, but it is not clear whe-
ther the predominant use of orgenic fuels there has declined. Sécto-

ral developments are discussed in more detail in Chapter IT.

It is instructive to compare the growth of o0il consumption in
India with that in Western Burope, which has 2 similar pattern of fos-
sil fuel resources. In 1955, Western Europe got three times as much
energy from coal as from oil, while India got four times as much. By
1970 the proportions were reversed in Burope; in India, on the other
hand, oil still supplied only half as much encrgy as coal. This was
in spite of the faster growth of energy consumption in India, which
should have facilitated a switch in fuels by reducing the need for
conversion of coal-using equipment to oil. Why then was the change-
over to oil so much slower in India? The answer emerges from a compa-—
rigon of Table I.2 with Table I.5. Whilst only 4 per cent of the in-
ducstrial energy consumption in India consisted of oil products in 1970,
the proportion was 46 per cent in Burcpe. Buropean railways had al-
most entirely given up coal, and 96 per cent of the energy consumed in
transport came from o0ils in India, coal still supplied more than hilf.
In other sectors, 65 per cent of the commercial energy used in India
carme from oil, against 54 per cent of Buropes but commercial energy usage
in agriculture and the domestic sector was so smali in Indie that it mede
little difference overall. DIriefly, oil had wede much smalle: _iaroads
into the energy market in Indiermindustry and in rail tramsport then it
had in Burope. The reason lay in India's low import capacity and hence

her capacity to consume oil.

Table T.4.
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TABLE I.4

Sources of growth in commercial energy consumption

1955-1970
" Indus- Trang- Agri- m
try word culture Other fotal
KTJ
Growth of NDP 312 32 9 131 754
Structural change 85 -4 )
Change in energy ) ; ' g
intensity 223 ) 45 28 166 543
620 347 33 297 1297
Per cent .
Growth of NDP 24.0 23.3 C.T 10.1 58.1
Structural change 6.5 ) =03y
Change in energy- 3 )
intensity 17.2 ©3.5 2.2 12.8 41.9
47.7 26.8 2.6 22.9  100.0

Source: Desai (1978)

It is, of course, misleading to aggregate oil products as if
they were fully substitutable; Table I.6 will help to correct this im-
pression and clarify India's uil problem. The bﬁlk of the demard in
India, or the demand which carried welght from the policy-making pcint
of view, was for @idale uistilletog = kerosenerfor househclds and die=
sel oil for road and rail transport and agricuiture - and Indian re-
fineries used their fléxibility to maximise their proportion. The pro-
portion of middle distillates in refinery output was 50 per cent - far
higher than in Western Europe or the USA. Owing tc the small fleet of
carg, on the other hand; the demand for gasolene wags low, and its cut
in refinery yield was only a third of the corresponding proportion in
the States. A third ofrthe output consisted of fuel oii, 1u5rioants
and other heavy ends. In Western Kurope, on the otherAhand, the most
"profitable product was gasdlene, which therefore determined capacity.

After the demand for middle distillates - mainly diesel oil- was met,

alnost a
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almost a half of the output was left at the heavy end, wmost of which
was scld to industry as fuel. In the United States, car ownership was
even more widespread and gasoléne consumption more important than in
Western Burope; if all the demand for gasolene had been met by simple
refineries it would have resulted in a large unsaleable surplus of
heavy distillates. Hence much of the output of middle and heavy dis-

tillates was cracked and reformed to yield gasolene.

Apart from the 20 nmillion tons of preducts refined in the coun-
try, India imported a further 3 million tons in 1974, of which 1.2 mil-
lion tons were middle distillates, iainly fuel oil. Since 1974 was a
_year in which both o0il esnd foreign exchange were in short supply, the
import of fuel o0il underlirnes the priority given to industries in which

it is used and to the difficulty of replacing it by coal.

TABLE TI.5
OECD Europe. energy consumption in major sectors 1970

Industry Trangport Other Total
KTJ % KTJ o KTJ v KTJ %
Cozl 3761 29.7 105 1.8 2520 22,5 6386  21.5
0il 5807 45.8 5609 96.3 6071 54.2 17487  58.9
Ges 1213 9.6 4 0.1 1165 10.4 2382 8.0

Flectri-
city 1890  14.9 107 1.7 1455 12.9 3452  11.6

B e o o — o e -

12671 100.0 5825 100.0 11211 100.0 29707 100.0

Smurce: OECD (1976): 51.

Tzble I.6 . .

i)
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_ TABLE I.6
Derand and yield pattern of oil products in India, Western
Furope and the USA 1974

Gasolenes ,.Mlqdle Others Total °
distillates

(Million toms)

Consumption 3.2753 11.178 8.304 22.755
Less Imports -0.081 - 1.247 -1.627 - 2.955
Add Exports 0.139 0.115 0.018 0.272

e > s e = e — P

5.331 10.046 6.695 20.072

(per cent)
Refinery yields

India 16.5 "50.0 3%.4 100.0
W.Burope 21.0 3%.0 46.0 1C0.0
U.S.4. 48.0 28.0 24.0 100.0

Source: India (1975a): 59, 60. Tiratsoco (1976): 21

II. Consunption « « .
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IT  CONSUMPTION PATTERN OF OIL PRODUCTS

At the end of the last chapter we showed the large share of
niddle distillates in Indian oil consumption, with heavy fractions
following. In this chapter we shall take a more detailed look at the
consumption of o0il products, which is summarized for the yeazrs 1955-
1977 in Table zI.l.

A. Naphtha

The product whose consumption has risen fastest in recent years
is naphtha, Prior to the development of petro-cheiiicals there was no
demand for it. Since 1964, howéver,‘its 3¢ as feedstock for fertili-~
zers wag encouraged by the Government, and conswiption rose rapidly.

In the early seventies the derand for iv excceded supply; the Govern-
ment conseiuently crdered new fertilizer plants to use fuel oil as
feedstock. In 1973, 266,000 tons of fuel oil was consumed by the fer-
tilizer industry in addition to 1,044,000 tons of nzphthz, The fall

in gagoléne consumption after 1974 described below, nermitied an in-
crease in naphtha output, which rose by 350,000 tons between 1973 and
19753 naphtha.offtake by the fertilizer industry rose by 400,000 tons,
and fuel oil offtake by 90,000 tons (India 1977b)° The increzse in
feedstock supply raised nitrogenous fertilizer output from 1.1 million
tons in 1973 to 1.5 million tons in 1975 and farther tc 2 miliicn tons
in 1977. The rise in output 2enabled the Govermment to cut fertilizer
imports in FT1976. When consumption began to lag benind output in F1976,
the Governrent introduced a subsiay  Prices were further reduced in
October 1977. While the nephtha oiftoke of the petrcchemical industry
femained in the neighibourhond of 400,000 tons, the growing denand from
the fertilizer industry raised naphtha consumption frem 1.5 million

tons in 1973 to 1.8 million tons in 1975 and 2.% million tons in 1977.

B. Gasclene

The deuand for zgosclene, the next most important lignt Jistil-
lete, has grown relotively slowly. The recsons foxr the slow growth can
be inferred from Table I1.2, whicii gives the number of gosolene-using
venicles from F1955 onwards %cgcther with their trobable gasolene con-

suaption profile in 1270, Over the years, trhe composition of vehicles

nag changed .
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has changed steadily so as to reduce the average fuel consuwaption per
vehicle. At one end, the number cf gasolene-using trucks and buses
declined as the number of diesel carriers grew. -At the other end, the
number of two-wheeled vehicles rcse rapidly relatively to cars among
personal vehicles. Among two-wheeled vehicles, the share of the more

economical scooters gained at the ¢xpense of motor cycles.

Retail prices of gasolene rose from .1.44 a litre in 1972 to
Ps.3.,20 in 1974. The rise was so large that vehicle owners cut down
nileage; gasolene consumption fell from 1.6]1 million tons in 1973 to

1.26 million tons in 1974. There was a sharp drop in the szles of cars
and jeeps « o o -

TABLE IT.1

CONSUMPTION OF OIL PRODUCTS 1955-75 l/
: (Million tons)

1955 1960 1965 1970 1975 1976 1977
Light distillates 1.0 1.1 1.3 2.5 3.5 4.0 4.2

Hephtha - - n 0.8 1.8 1.1 2.3
Gasolene 0.9 0.9 1.1 1.4 1.3 1.3 1.4
LEG - n n 0.2 0.3 0.4 0.4
Other 0.1 0.1 0.2 0. 0.1 0.1 0.1

-
Middle distillates 2.5 4.1 6.1 8.9 11.5 12.4 13.4

Kerosene 1.4 1.9 2.5 3.3 3.0 3.3 3.5
Aviastion fuel C.1 0.2 0.5 T.7 0.9 0.9 1.0
High-speed .

diesel cil 0.5 1.2 2.3 37 6.6 T2 7.6

Light diesel
0il 0.4 0.6 C.7 1.1 0.9 1.0 1.1

Other ) 0.1 0.1 0.1 0.1 0.1 0.2 0.2

Heavy distillates 1.3 2.4 4.3 6.2 7.2 7.3 7.5

Fuel oils 0.7 1.7 3.2 4.7 5.8 5.7 5.9

Ritumen C.2 0.4 0.6 0.8 0.7 0.2 0.9

Other 0.4 0.3 0.5 0.7 0.7 0.8 0.8
Total 4.8 7.8 12.3 18.7 22.2 23,7 25.1.

1/ Errors are due to rounding.

Sources: India (1965): 274-75, India 197@;3: 61, India (1376b): 11
India (1976c) Indiz (1978b)s 48

Tablc 11.2 o « & &
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Gasolene-using vehicles F1955-~76 and Gasolene Consumption Fl970&

© TABLE IT.2

Numberof vehicles (000)

1955
Motcr cycles; scooters
and rickshavs 41.0
Motor cycles %
Scooters / 41”0.
Rickshaws -
Corg, taxdis and jeeps 203.2
Estate and large cars
Smell cars 9 187.9
| Taxis 15.3
Jeeps -
Large carriers (154.0)
Light trucks
e (185.0)
Heavy trucks
Buses (34.0)
Others (15.0)

Gasolene consumption of
vehicles
Non~vehicular and defence

1960 1965b 1974 1975 1976
94.6  241.7 608.7 (1200.0)(1490.0)
88.4  8l.2 ) 572.1
144.4
6.2 16.1 . 36.6
50906 455.9  669.7 (855.0) (890.0)
256.2  32.3) 533.8 %(740.0) (765.0)
326.9 ) )
22,7  35.7  63.6}
31.7 61.0 72.3  (115.0) (125.0)
115.8  103.4 (130.0) (170.0) (18C.0)
32.0
68.5 ‘ i (24.0) (10.0) (5.0)
14.4)
17.6 11.0 §(106,0) (160.0) (175.0)
29-7 L]

|

)

Annual gasolene con=-
sumption per vehicle

{tong)

0.260

1.064

1.258

2.146

3.627

5.672
1.556

Gazolene consump=-

tion (1970)
(Mi11.+.)

0.149

0.039

0.672
0.155

0.087

©.034
0.156

e

1.292
0.118

- 14410

& Figures in brackets are estimates based on registrations,.output, imports, exports and scrap rates.
b Regigtration figures for (L) motor cycles and scocters, (2) large and small cars. (%) light and heavy trucks have been

divided in the same proportions as the end~of-calendar-year figures cstimated by NCAER (1971)
© same as 1957 estimates (NCAER 1971: 78-79). Figures for (a) motor cycles and scooters, (b) large cors, swall cars and

taxis weighted by their 1967 proportions

1.4 k1 of pasolene assuncd to weigh 1 ton (India 1969: 63).
Sources: National Council of Applied Economic Research (1971:63, 66, T4, 78=79). India (1975as 264). India (1971bs
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and jeeps from 55,000 in 1973 to 47,000 in 1974 and 31,000 in 1975 (Ta-
ble IT.3). Office workers in major cities began to shere cars. In some
cities which permitted private bus servicés (for instance Calcutta) mini
buses built on jeep chassis were introduced; whilst the number of mini
buses 1s not known, much of the increase in the number of large personnel
carriers from 106,000 in 1970 to 175,000 in 1976 was accounted by them.
In some cities (for instance Delhi) employees began to charter buses.

The capacity utilization of such buses,; used only to transport employees
and school children, is low; but for peorle who earlier travelled by

car or scooter, chartered buses nevertheless reduce costs, and a shift

to them has reduced gasolene consumption.

The rise in gasolene prices led to a shift in)the demand for cars:
a buyers' merket developed in Hindustan cars while Fiat cars (later re-
named President), which had a higher fuel efficiency, continued to be in
short supply. But the difference in fuel efficiency was not large en-
ough, nor was the supply of different models elastic enough to restruc-

ture the market significantly towards amaller or more efficient cars.

More important than shifts in demand within the personal carrier
market was the move from cars té scooters. while car sales fell dras-
tically between 1973 and 1976, scocter snd motor cycle sales rose from
127,000 in 1973 to 225,000 in 1976. In 1970 there we.e nearly as many
cars as scooters on the roadss by 1976 theve were almost twice as many

scooters and motor cycles as cars.

Bicycle sales show no reznonse to the rise in oil prices; on
the contriwy troy f237 in 1970 =rl 1975 The distances between the
nlace of work and residence in Indian cities zs well as climatic condi-

tions make bicycles an inferior alternative to buses or scooters.

c. Ik

The sales of liquid petroleun ges were unzffected by the rise ig
prices; they rose steadily from 263,000 tons in 1973 to 356,000 tons in
1976. Over three-quarters of the LPG consumed is used for domestic ccook-—
ing. It is the preferred urban fuel, cheaper then kercsene or electri-
city, and there is considerable excess demand for it. constrcined by the

shortage of gas cylinders, The rise in LPG sales thus largely reflects

an increase .
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an increase in the supply of cylinders.

D. Kercsene

. The most important among middle distillates is high-speed die-
sel 0il (hsd). From 1957 till the end of 1973 kerosene bore lower
taxes then 1sd; consequently. 1t wes mided clandestinely with hsd.
dence official estimates understate the fuel consumption of vehicles
and overstate kerosene consumed by the domestic sector. The quantity
of kerosene diverted wasg estimated by the National Council of Applied
Economic Research to be 800,000 tons in 1967 (NCAER 1971)%/ A similax
calculation for 1370 that we have made (Table II.4) gives o figure of
1.6 million tons. The prices of kerosene and hsa were egualized in
November 1973; between 1973 and 1974, kerosene consumption fell by
500,000 tons. Thus, while the estimates vary considerably, anything
between 600,000 and 1.6 million tons of kerosere was mixed with hsd

and used in vehicles in the late six*les and early seventies.

Since 1974, some kerosene has often beenrixed with petrol. It
" is not so close a substitute for petrol than for hnd, and cannot be
mived in the same proportion. There is no estimate of the quantity,
but according to informed distributors it probably deoes not exceed
10 per cent of petrol consumption, or 120,000 -15G,000 tons. Appa=~
rently kerosene is more commonly added to the fuel used by scooters
which might have consumed 300,000~ 350,000 tons 2 year by the mid-

seventieg.

Owing to the divercion to velicular use, it is difficult to be
definite about toe non~vehicwlar ofitake of kerosene, which ié almost
ertirely domestic. But it looks as if, after a ropid increwse in the
fifties and early sixties, douwestic kerosene conswantion stabilized
in the neighbourhcod of 2=-2.5 nillion tons, but started to rise ogain
in the seventies towards the current annuel iate of 3=3.5 million
tons. The rise in prices sfter 1973 does not scem to have arrested

the rize in off'take.

the major part of kercsene consumption is in rural domestic
lighting; & small proportion is used for cockirng, mainly in urban

areas. e change in the trend of conswaption is probably exvlained

1/ In addition to the excess of 323,000 tons of congnip- by the . .
tion by trucks and buses over hsd sales, 465,000 tons
wags used by tractors ana irrigation puups according
to NCAER.
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TABLE II.

3

OUTPUT OF SOME ENERGY -USING DEVICES

1971

Cars and Jeeps 50,268

1972 1973
52,128 55,248

Cars 59,240

Buses & trucks 40,608
Diesel buses 10,440
Diesel trucks 23,652

39,545 42,180

37,428 42,288

1974 1975 1976 1977
46,812 31,416 38,556 47,862

39,000 38,000 42,324 36,628

8,580 9,120
21,288 24,084

Tractors 16,452 17,460 23,532 29;064 32,388 36,672 33,156
Motor cycles &
gcooters (000) 107 111 127 140 171 225 223
Bicycles (C00) 1928 2,245 2,543 2,494 2,209 2,644 3,083
Stationary die- -
sel engines (000) 84 73 134 110 140 107 131
Electric pumps

(000) 204 266 338 265 289 248
Light bulbs and ,
tubes (million) 123 140 138 145 146 183 175
Hurricane lan-
terns (000) 2,712 3,468 2,388 2,856 1,860 2,196 2,410
Battery cells
{nillion) 551 618 €02 63, 545 599 632

~ Radios (007) 1,956

1,920 1,456

2,064 1,524 1,680 1,806

Sources: India (1975b; 1976b;

1977as  1977bs  1977c).
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by the decline of kerosene as an illuminant and a rise in its consump-
tion for cooking.

B. Rural lighting

In rural domestic lighting the substitutes for kerosene (if we
exclude the traditional vegetable cils, especially castor oil and co-
conut oil, whose use as lighting materials virtually ceased at the
turn of the century with the arrival of cheap Russian kerosene) are dry
cell torches and mains electricity. Eléétricity is of course the pre-
ferred substitute; but it is only available to those who have a connexion,
and 1s expensive. However, there seems tc have been a considerable move-
ment from kerosene tc torches in- the lést 15 years. The output of hurri-
cane lanterné)waé over 5 miliion in the fiftics and early sixties; in
1975-1977 it was 2.2 million. The output of battery cells went up in
the same period from 200 million to 600 millidén., The change is very evi=
dent tc air travellers. In the fifties a {lyer-could spot a village
from the o0il lamps twinkling at night. Electric torches can, however,
be switched on and off at will (wvhich is why 1lighting by torches is chea-
per than by kerosene lanterns): villages therefore show fewer lights
today.

But lights have beguh to reappear - electric this time. For since
the mid-sixties there hasz been a powerful drive to take electricity to
villages. The'proportion of villages connectec to the power system was
about a third in 1975 .India 1976a: 641-42). The populstion covered
would be higher since larger villagss got power first; but the propor-
tion of populatiorn getting <lectricity in villages would be below 100
per cent. MNevertheless, an appreciable proportion of the rural popu-
lation has acquired electric lighting, mainly in the last ten years,
and has abandoned kerosene ag an illuminant. The output of battery
cells has stabilized around 600 million in the seventies despite the
new demand from transistor radios (transistors cheapened redios and
freed them from mains conmexlons; consequently their output went up
from about 200,000 2 year in the late fifties t¢ 1.5-=2 million a year
in the seventies)z The output of electric bulbs, about 30-40 miliion
in the late fifties, was 120-140 million in the early seventies and
reached 180 million in 1976 (Table II.3)

Taeble II.4 . .
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Number of HSD-using Prime Movers 1955=76 and Consumption

. of HSD-Kerosene F 19702

Number of prime movers (000)

1955 1960 1965 1970 1975 1976

Trucks 17.0 1v6.3 220.3 (310.0) (400.0) (420.0)

Light 3.9  14.0

Heavy ©102.4 2C6.3

Buses 10.0  40.2 63,5 (85.0) (125.0) (135.0)

Small 17.7  31.1
Laxrge 22.5 32.4
Other ve- .
hicles - 6.9 21.7 (50.0) (75.0) {80.0)

Tractors 21.0 31.0 54.0 (100.0) (250.0) (290.0)

Irrigation
SUIpS 122.5 230.0 449.1 (750.0)(1500.0)(1700.0)

Bailway

engines

dSD con-
sumption

Kerosene

consump—
tion

®pg for table IT.3
bSee table IT.3%, footnote c.

Source: National Council of Applied Economic Research

Anmus] HSD HSD-Ke-

consumpﬁo? rosene
per mover.b)consump—

()
8.944

12.911

4771

3.070

0753

{(1971: 22, 74, 87, 88). 1India (1975a: 58, 264).

tion '70
(Mill t)

2,773

1,097

239
307

565 .

—— e T
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F. Domestic cooking

In domestic cecoking, organi- fuels ~ firewood, dungczkes and
strawf_ have been dominant (Table I.1). Among commercial fuels, coal
was used in eastern Incia near the coal mineg (Iable IIgi)n Kerosene
had only a minor use in cooking, most of it being used for lighting.
However, % scems to have becconr . .creasingly popular in the seven-
ties. The impelling factor was probaﬁly the growing scarcity and
rising price of firewood. But cost apart, urbar households have
apparently become more convenience-conscious. They were made so ini-
tially by the advent of bottled LFC in 1968. 3By April 1976 there were ..
2.4 million domestic LPG 00nsumers.with 4 million cylinders; a popu~
lation of over 12 million, largely urban, was thus using gas as the

. 1
domestic fuel~

After 1972, however, there was growing excess demand for LPG.
In Delhi alcone 130,000 people were on the waiting list for LPG at
the end of November 1977: the mmber added to consumers in April~
Hovemver 1977 was 3,000, and oil companies were refusing to add any
more to the weiting list. In thé circumstances, it is possible that
frustrated applicants for LPG turned 1o kerosene as the available
rconvenienge fuel. The switchover to kerosene was also stimilated by
the introduction in the market of rew kerosene stoves that were less

dangerous and more fuel-efficient than the standard primus stove.

G. HSD

Tatle IT.4 gives the trendd "7 the number of prime movers us-
ing hsa ITom 1YDY «lihoumes dius wiid gL ovavla Liecsaown of ihe con=
suiption of hsd and kexcsene in 1970. A4s we ruoaried in the previ-
ous section, hsd-using prime movers also used apprecizcle gquantities
of kerosene. Despite that, hsd corngumption has grcwr rapidly in the
last 20 years; the provortiocn of hsd in total product consunption
rogse from 10 per cent ir 1955 to 30 per cent im 1977. Substituticn
has worked in favour of hsd ir a number of different ways. Road
transport has geired in relation to railways; within road trans-—
port petrol engines have given way to diesel erzines in large trucks

and buses. In irrigation, nsd-driven vumus have gained in relation

to those using light diesel oil {1d). In roilways, diesel traction

1/ This and subsequent informatior cn domestic has replaced . . .
users of LPG was given in ansver to ques-
tions in Parliament during 1977.
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has replaced steam tractiorn. In irrigation as well as railways, how-

ever, +8d has a third competitor, namely electricity. -

H. Irrigation

In iq;igation,_electricity is a2 superior substitute.for has as
well as 1d at current market costs: an electric puip costs less than
a diesel pump, its running costs are lower and it is easier to main-
tain and repeir. Bu{ power distributicon costs are not fully charged
to rural consumers; hence on equal terms electricity would be some-
what less attractive than it is under present conditions. The offi-
cial view is that electricity is preferable to diesel oil since it is
produced from home-=mined coal while diesel oil is obtained from im~
ported crude. The sqpply of electricity for purps is a mejor force
5ehind the rurcl electrification drive, and the nunber of pumps Yener-
gised" ~ that is, connected to the power network - is a statistic of
considerable policy interest and has shown phenomenzl growth. Trom
56,000 in 1955, the number of energized puups rose to 200,000 in 1960,
500,000 in 1965, and 1.6 million in 1970; in 1975 it was in the neigh-
bourhood of 3 million.

1. Railways

In railways there was some electrification, especially of sub-
urban lines in Bombay and Calcutta, starting from 1925, but coal was
the dominant fuel. The post—war international trend towards diesel
and electric traction was hardly noticed, and a factory was built with
a capacity of 168 steam engines 2 year in 1950 (India 197la: 27).

However, by the late fiftiles, ag the growth of heavy industries
gathered pace, bulk traffic grew rapidly, especially in the coal-steel
belt of West Bengal; Bihar, Orissa and MP, and the resulting traffic
congestion could be relieved only by construction cf more lines or in-
troduction of faster electric or diesel engines. Thé-latier sblutionl
was mich the chezper one. Chittaranjan Locomotive Works, built ini-
tizlly to make étea: engines, began to make electric envines as well
from 1955. But introduction of electric engines reguired extensive
track facilities fox transmission of power and was highly capital-

intensive. It was therefore ecenomical only aiter traffic had risen
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over a certain threshold level. Besides, track electrification took
time; ‘the only short-term solution was to introduce diesel engines,
which sould replace steam engines at all traffic levels and with little
additiqnal investment on the track. Hence about 400 diesel engines
were imported, and finally a new diesel engine factory was built in
1963 with a capacity of 150 engines.

By the sixtieg it was doubtful whether steam engines were.eco—
nomical for any traffic excépt shunting; but to utilize capacity and
labour, the railways contirmued to build steam engines till 1971.. The
stock of gteam engines went down slowly throughr attrition; but nei-
ther the rate of attrition nor the gﬁowth of traffic could accommodate
all the diesel and electric engines that cculd be produced, ani their

production capacity was grossly underutilized.

According to a 1970 study (National Council of Applied BEconomic
Research 1970), a cost compariscn of diesel and electric traction
based on actual prices except for diesel oil whose price was ltaken
net of taxes favoured diesel traction up to the highest traffic den-
sity levels on Indian railways; if diesel oil wes priced inclusive
of taxes which exceeded 200 per cent of its net sost, the breakeven
roint came to 15-20 million gross kon-kilometres a year, rcached only
on cerfain tracks in heavy use. The raote of interest was taken to be
6 per cent; more realistic interest levels would have been still
more favourable to diesel tractiorn. Railways zenerally vreferred
assumptions that were more favourable to electric traction and de-

rived & lower breakeven point of 8-9 million gtkm (India 1971as 15).

Within three years of the close-down of stean engine production
came the rise in oil prices. Traffic zlso stagnated after 1972 (India
1976b: 21), and absorption of diesel and electric engines slowed down.
The introduction of electric engines depends on electrification of
tracks which is subject to long lags; so between the two options left
to the railways, there czn be nc significant shift frorm diesel to elec~
tric traction up to F 1978. But the Fuel Policy Committee (India 1974a:
71) recommendea accelerated electrification; railways' dissel oil
consumption, surrently approaching 700,000 tons, would rise to 800,000
tons by late eighties and then stabilize as electric tractién takes

over increasing traffic. Electrification will increase capital-intensity,

not only « - .« »
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not only on account of investment by railways, but also owing to the
greater investment required in powzr stations than in refineries per'
unit of useful energy. d

Railways compete as carriers and as users of diesel cil with
road transport, and one mey ask what effect the rise in oil prices
did or weould have on road-rail competition. As in other countries,
railways in India had lost much traffic, especizlly high-rated
traffic, to road tfansport. The railways' view of road transport is
understandably dim. They point out, for instance, that they need
only 4 litres of diesel oil to carry 100 ton-kilometres, while road
“transport uses 24 litres (India 197la: 16). Road transport employs
more people per unit of traffic (Nationzl Council of Applied Economic
Research 1960b); but this really means that the railways make more
efficient use of labour as well ag fuel. Whilst their absolute in=-
vestment requirements are large, it is doubtful whether railways need
more investment per unit of carriler capacity than road>transport.
Thus, the railways apparently make more efficient use of almost all
major inputs.

And yet railways have been the losers in competition. The rea-
sons usually given hold little substance. Taxation,is, if anything,
much heavier on road trensport than on railways; and whafever’may
have been the situation once, road transport more than pays for roads
in taxes. And whilst roads do carry the more valuable, higherated
traffic, the rallways can, i1f they wish, compete for if. Although
rallway rztes on such traffic misht have been too high once, rate
changes over the years have given them ample opportunities to adjust
the rates. Railway rates do by and large reflect thelr costs; high-
rated mixed traffic is more expensive foxr thew to carry than low-rated
bulk traffic. |

The reason why reilways make losses is two=fcld; the lumpiness
of their investment mekes the minimum econonic treffilc between any two
of their terminal pcints high, and their ccpital-intensi¥y raises their
breakeven point., This mezns that there are only a2 limited number of
points in the country thet generéfersﬁfficient traffic to sustain
railways. ¥ven in their heydey, most of the railways' trafiic moved

between a small mumber of purts and an equally small number of inland

assembly points .
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assembly points. Even the small area of the country accessible by
railways does not generate enough volume of traffic to utilize sections
of them adequatelys extension of transport facilities can therefore
only come through tonad itransport which has a muca lower breakeven point.
Road transport is a relatively small-scale, high-cost industry that
caters to small pockets of demand. And as the emergence of small buses
and trucks shows, a further reduction in its scale has a market to ex-

ploit even though it may raise average costs.

A rise in oil costa raises road costs more both because fuel
costs form a higher proportion of coste and because road transport de-
pends more on o0il than railways; the relative costs should therefore
change in favour of railways. But given the distribution of transport
demand, the markets for road and rail transport have a limited everlap,
and little diversion of traffic can be expected as a result of the
change in costs. The sparse evidence available shows none. Ag men=—
tioned earlier, railway traffic declined in 1974; its recovery in 1976
was due to increased movement of bulk commodities like ores, iron and

steel, cement and sugar which are not carried by road.

In the longer run, if there is a large and lasting change in re-
lative cost of road and rail trensport, it could =ffect location pat-
terns: 1t could reverse the twenticth-century trend towards dispersal
of industries and growth of second-rank cities, and favour the srowth
of a handful of megalopolises. But such a change would take decades

to become evident.

J. Fuel oil

There is a range of heavy distillates - ith widely varying speci-
fic gravities. At the heavier end there are thick znd viscous products
with end uses as lubricants or in road construction, and the neaviest
ones are solid wax and petroleun coke. 1f we exclude those products,

most of what remains ig fuel which, inless further processed, is only

good for burning furnace oil.

Furnace o0il hus two esdvantagzes over coal. Pirst, 1t is easier
to transport and handle, being =z liquid; and it lzaves »esiduc on

burning. Second, it is @ more concentrated fruel. It can give a higher

temperature and . . .
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temperature and more heat in less space, accelerate combustion and

hence give a greater output from the same burning :equipment. However,
its high sulphur content causes air pollution when used in large quan-

tities. It has two particularly common uses., In blast furnaces, it
gaves on metallurgical coke and raises the output of pig irony and
in power generation, it facilitates the raising of steam at low loads

and increases the range of capacity utilisation.

Fuel oil consumpiion rose rapidly till 1970: it grew more
than two-fold in 1955-60, nearly doubled again in 1965, and grew ano=-

ther 50 per cent in 1970. The impétus came from growing refinery out-
put. As Indian refineries lacked reforming and visbreaker facilities,

heavy o0ils could not be ccnverted into lighter products, and the only

use for them was as industrial fuel. O0il companies developed markets

for them in a wide range of industries. The user industries fall into

five major groups (Table II.5).

{a) Industries where the cleanness of furnace oil helps: While

coal burning leaves a great deal of ash, oil burms cleanly; this can
make a difference to the quality of the product where the raw mater-
ials and the fuel are mixed together., The non-metallic industries -
cement, glass, ceramics and refractories - are important examples.
Many chemical industries - synthetic fibres, dyestuffs and fertili-

zers for instance - use o0il fonthe same reason.

)

(b) Dispersed industries: A mumber of agriculture-based indus-

tries are dispersed in the countryside and small tbwns, and find oil
more convenient owiing to its ease ol transport. They also generally
find oilburning equipment cheaper and more cohpact. Ameng such in-
dustries are tea, sugar, vegetable oils and hydrogeneted oil.

(e) Energy-intensive industries: The energy consumption of these,

mainly metallurgical industries is so heavy that even marginal use
of o0il can result in a large absolute level of consumption. Among
them are iron and gteel, castings, forgings, pipes, tubes and non-

ferrous metals.

(a) Industries near the west coast: These imdustries which aTe

remote from coal mines and near to the major refineries, have been

the earliest .

*
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the earliest to use furnace oil. Chief among them are cotton textiles

and rayon.
(e) Marine transports The smaller the oil engine, or the higher its
power output per unit of volume, the lighter thc fuel it uses. Engines

of ships are large enough to run on fuel oil, and coastal and interna-

tionzl navigation is an impertirt wser of oil.

In the late sixties, the surplus of fuel oil disappeared. A
shortage of refining capacity developed as a result of a hiatus in
investment. The shortage affected the fuel cil output wmore because
with the erection of naphtha~baged fertilizer plants; the demand for
light distillates went up and the proportions of middle and heavy
fractions were cut. The share of fuel oils in refined products went
down from 28.4 per cent in 1966 to 24.7 per cent in 1970. The demand
for fuel oil had, however, gathered momentum, and could only be met
by imports, which rose from virtually nothing in 1968 to over 2 mil-
lion tons in 1973.

When oil prices rose in 1973 and 1974, the Government relied
largely on the consequent rises in product prices, reinforced by tax-
es, to restrain consumption. OQil costs of industries, however, con-
stituted only a small proportion of their total cosfé, and it was feared
that their demand ror fucl oil was inelastic. At the szme time the
scope for the substitution of coal for oil was thought to be the high-
est in industry. Hence the Covernuent introduced physical allocation
of fuel o0il. A standing committee oii furnace 0il was set up for the
purpose. Initially users' quotas were [ixed 2l the level of their 1973 .
level; then cuts were imposed bzsed on = judg ent resording the pos-
sibilities of subgtitution. A firm could get = higher allocation if
it made & case that it necded more fuel oil for exports, for import
substitution or to catexr to defence demand. Uew firms had to be re-
comnended bty one of the designatcd soonzorins suthoritizs for their
application for a gquotz to be considered. A consultancy group was also
set up to study individual firms' fuel conswaption and sugaeet ways of

reducing fuel oil consusption.

It is difficult to julge the success of tae Governn nt's policy.

Detailed figures of sectoral conzumption ere nvailable orxly till 1975

Table I1.5) o » o
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They show a fall in oil consumption per unit of output in west indus-
tries and quite substantial falls in iron and steel, cement, sugar
and railways. But three sectors increased thelr oil input-output

ratios substantially, namely fertilizers, power and mining.

Fuel o0il was used only as fuel in fertilizer plants: the
first plant using furnace oil ws foedstock was commissioned only this
year. While naphtha was used by most nitrogenous fertilizer plants
as feedstock, sone used it as fuel as well. But the rise in the fuel
0il input.was not due to its substitution for naphthz, for the naph-
tha input per ton of nitrogen went up from 989 kg. in 1973 to 1217 kg.
in 1975. :

Fuel oil is used in steam power plants for the additionzl heat
input required when the loed ié low. According to the engineers whe
run the power stations, plants supplied by Bharat Heavy Electricals
Limited (the only maker of large 110 and 200 ¥W thermal unit, and a
government owned corporation) require oil firing even at high loads.
BHEL denies this, but has not been asked to demonstrate it on the
plants it has supplied. In the meanwhile, stcam plants continwe to
use fuel oil inputs. However,; a number of previously oil-fired units

have been converted to coal.

Nl
The large rise in the consumption of fuel oil in mining is
apparently due to the scquisition of excavatin: and cre handling ma-
chinery. Coal minc: alsc howe; it ssems, aciuirsd diesel-powered

lifts and pumps.

All three industries - fertilizers, power =nd mining - are
priority industrics with many linke2ss, and zre largely government-
owned. Apparently their importance zni influence were too strong for

the Furnace 0il Standing Committee to check thelr fuel oil consumptisn.
L]

The 1975 fuel ¢il conswiption of the sectors other than these
three industries was 518000 tons lewer than what it would have been
if their fuel input coefficients had remained at 1973 lew_fels° So fuel
0il rationing apparently soved considerzble oil. The savings in fuel
0il corsumption up Yo 1975 could thus have teen as high as 10 p&r~cént

of the 1973 consumption.
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It is also possible thot efforts to reduce fuel oil consumption
tathered pace after 1975. In an snswer to a Parliament questionﬁl/the
Governuent claimed that 290,000 tons of fuel oil were saved in 1977 -
50,000 tons through improvements in efiicicney and 240,000 through a
switchover to coal. In discussicns Government officials gave an esti-
mate of armual savings of a million tons of fuel oil achieved over the
three years F 1974~ F1976 - 300,000 tons through efficiency increases
and 700,000 tons through a changeover to coal. The details of these
savings will take some time to emerge; but if the official claims

hold, they would signal a significant success in the policy of oil

conservation.
K. Conclusion

In the two decades befsre 1973, o0il product consumption grew at
an average ahmazl rate of 10 per cent. Abcut =z half of it consisted
of middle distillates, principally kerosene which was the main illu-
minant in villages, and hed whose consuuption rose rapidly with the
growth o»f road trensport. WNezrly a third ccnsisted of heavy fractions,
whose growing domestic supply found a merket in industry, power and
marine transport. Nearly a2 sixth consisted of light distillates, prin-
cipally gasolene whose consumption tended to lag behind owing to the
replacement of gasgolene trucks and buses by dissel ones, relatively
slew growth in the nuiber of cars, and a.shift in personal transport
to scooters and motor cycles. After 1968, however, the commissioning
of naphtha-based fertilizer plants raised the rate of growth of demand
forzlight distiliates,

Betwecen 1972 and 1974 the impoxrt price of crude rose more thun
fivefeld {Table IV.1l). Refining margins, however, did not rise pro-
portionately. Hence import prices of heavy distillatss rose somewhod
less than fivefold, prices oif middle distilliates sliphtly under four-
fold and prices of light distillutes slixhtly over three-fold.

Prices in India rose cven l:ss because zbout z third of the
crude was domestic, and its cost lcgred behind the ripidly rising
import price. The Government set up o funi to subsidize imported

crude from the surplus realized on Zomestic crude and thereby equalized

the price . .
1/ Starred question No 3605, 1% Deceuber 1977,



the price of both. It also prevented rifiners' margins, taxes and dis~
tributors' margins from rising proportionately. So zlthough the quin-
tupling of crude import prices roughly quadrupled the average cost of

crude, product prices only doubled.

Two of the produces were singled out by the Government for par-
ticularly high price increases. The price of gzmaclege was raised by
125 per cent and the price of furnace oil was raised by 150 per cent
between the beginning of 1973 end of 1975. &s a zesult, gasslene sales
fell by a gquarter. The fall in the dermand for gasolene led refineries
to produce more naphtha, and the increased supply of feedstock helped

raise the output of fertilizers and petrochemiczls,

The price szffect on furnace o0il szles cannot be isolated'sinoe
physical controls on its consumption were also azpplied. But as a re-
sulf of both, fuel o0il consumption fell by 2 per cent between 1973 and
1974, The fall was much larger in ﬁest industries; among those indus-
tries in Table II.5 for which output figurcs or indices are aveailable,
and whose fuel oil éoefficients came down, consuription in 1975 was half
a nillion tons lower than it would have been if their coefficients hsd
remained at their 1973 level - a foll of almest 20 per cent of their
1973 consumption. But a rise in the fuel coefficients of thrce indus-
tries - fefilisers, power and minirg = raiscd consumrtion by over
200,000 tons; and a rise in industrial production added another 200,000
tons; so the actual consumption of fuel oil fell only by 100,000 tons
between 1973 and 1975. )

In the covrss of readjusting oil product prices, the Govermment
equalized the prices of kevosene and of hed in Novenber 1973. Kero-
sene being a masz congumption good, its price was roised only 60 per
cent between the beginning of 1973 and of 1975; hence the price of
hsd, which used to be priced above kerosene, rose only 22%per cent.
In the context of the generz]l rise in prices the rcal cost of hsd ac—
tually fell and at a time when tho total demand for oil products was
stagnant, hsd =ales rose 27 per cent in 19731975, The equalization
of kerogene end hed prices ended the adulteration of hsd by kerosenes
because of this as well as of the rise in ite price, kerosene sales
fell 12 per cent in 1973-1975.

The largest .



37

TABLE II.6

Composition of Retail Prices of Some (0il Products
in Caleutta, 1973 and 1975

(Rs./ton on January 1)

Gasolene Kerosenel/ HSD Furnace ail

1973 1975 1973 1975 1973 1975 1973 1975

Ex-Refinery price 1228 2870 555 929 721 907 247 668
Taxes 175 316 28 5L 125 155 3 6
Central 150 295 28 51 100 134 17 45
State , 5 1 - - 5 1 - -
Municipal 20 20 - - 20 20 20 20
Transport 4 14 33 18 10 10 & 20
Refinery tc depot - - - - - - -

" Depot to dealer 14 14 - - 10 0 6 20
Dealer to retailer - - 8 18 - - - -
Retailer to consumer - - 252?’ - - - - =
Storage - = 24 = el = = -
Dealer C - - 7 - - - - -
Retailer - = 17'2/ - - - - -
Trader's margin 43 ie] 10 52 44 28 10 1
Dealer 4z T0 10 8 44 28 10 T
Retailer - - a-g/ Ad - - - -

1460 32270 650 1050 900 1100 300 760

;/ Dealers or owners of petrol stations are the retailers in all products
except kerosene. Kerosene is gold meinly by grocexrs, though a2 few
pumps zlso sell it retaill.

3/ The retziler's margin is included in the transport and storzge costs
allowed te him. The transportation charge to consumers in particular
goes largely to the retailers since fow of them actuslly deliver it
to the consumer's door step.

Sources: India (1975d)s Tndia (1976e); 68=70.
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_ The largest declines in consumption were experienced by lubri-
cants, whose sales fell 29 per cent in 1973-75, and bitumen, whose.
sales fell 38 per cent. The prices of both were raised =vpreciably,
and in the case of bituaen, the financial stringency that followed
the rise in o0il prices led public authorities to out down road build-

ing and maintenance.

The growth of demand was resumed aft;r 1975, fhough nct at pre-
1973 rates. Product sales rose 12 per cent between 1975 and 1977. If
we comﬁare.the consumption pattern in 1973 and 1977, the proportion of
naphtha rose from 6.5 to 9.2 per cent and the nroportion of hsd from
23.1 to 30.2 per cent. The proportion of gosolene fell fron 7.1 to
5.5 per cent, fuel oils from 26.4 to 23.1 per cent, bitumen Trom 5.0
to 3.6 per cent, lubricants from 2.8 to 1.8 per ccnt and kerescne from
15.3 to 14.0 per cent: the congunption of all except kerosene fell
absolutely.

The changes in the demmnd pattern accentuated the predouinance
of middle distillaztes, whdse share went up from 48.9 to 53.5 per centg
the surge in naphtha and LPG sales also raised the share of light dis~
tillates from 15.5 to 16.8 per cent. The proportion of heavy fraotiohs
correspondingly fell from 35.6 to 29.7 per cent.

To sum up, the trend in consumption till the late sixties was
away'from light distillates and toward middle di-tillates; the refi-
nery output pattern and the cornsumption pattern were adjusted to each
other through regulexr imports of kcrosene and occasional exports of
gasolene. The growing cutput of fucl oil was founi & merket at home

through the developuent of industrial markets.

In the late sixtics, new fertilizer plants c;eated a market for
naphtha, and the gasolene surplus disavppecraed. At the sane time, the
demand for fuel oil outstripped ouwtput, and large imports had to be
mede. Refinery output lagged behind deriand becauze of indecision on
new refineries and of -conflicts between the Govermment and the majors
on the price to be allowed for imported &xude, Ag a result, imports
supplied a sixth of the domestic consumptiéha}n‘l973; in fuel oils

imports supplied almost a third {Table II.7).

{(Table TI.7 « « & o «



39

TABLE II.7

Output and Consumption of Crude 0il and Products,
1973 and 1977

(Thousand tons)

Output Net imports Cornsumption

1973 1977 1973 1977 1973 1977

Crude oil 1198 10185 13446 . 14700 20518 - 24431
Light distillates 3404 4024 203 221 3491 4189
of which LPG 259 371 - - 263 382
Gasolene 1647 1370 ~9 - 1605 1368

Naphtha 1368 2150 167 221 1454 2286

Middle distillates 9805 11875 1337 1689 11004 13407
of which Xerosene 2631 2488 830 1023 3451 3498
BSD 5039 6989 222 666 5193 7575

iDh - 1079 1187 289 - 1348 1139

Heavy ends 2216 6897 2040: T 661 7987 1473
of vhich Fuel oils 39321 5246 1943 698 5932 5807
" Iubricants 470 404 96 12 635 461
Bitunen 1167 909 - «49 1134 898

A1l refined products 19125 22796 3135 2387 22483 25074

Sources: India (1977d4); Indiz (1977¢).

£fter 1973 the Govermment nade intensive efforts to increase
dorlestic crude output and to restrain consumption, especially of fuel
oil. As a result, crude output rose by 3 million tons between 1973 and
1977: together with o rise in crude imports of a rillion tons, refi-
nery throughput rose 4 willion tong, yiclding 3.7 million tons of pro-
duéts. The rise in output was accomranied by = rise in consumption of
2.6 million tons and z fall in imports of 1.3 million tons (the balance

of 200,000 tons being accounted for by inventory changes).

(III Crude suppiy - « « .
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ITT CEUDE SUPPLY AND REFINERY CAPLCITY

Supplying a market with oil products entrils threc steps: se-
curing the supply of crude oil, refining it and setting up marketing
and storage facilities for the products. If a country or firm imports
dillproducts, it can select them and cot up facilities to sell them
only. But a refiner must merket all the products the refinery yields:
he cannot set up a marketing organisation for just = few of them.: In
practlice, refineries in regions with unbzlanced denand for products ex-
ﬁort some of them, often at =z losss 3P, for instance,“éharges less for
fuel ¢il fob Bandar Mahshahr in Iran and Exxor fob Ras Tamvra ir Saudi
Arabia than either they or the regpective govermments charge for crude
oil. Profitable refineries may burn off unwant:d products. Gas is
flared by refineries in most less developed countries, and the products
flared in the gas vary in value. But by anc large, = refiner must find

narkets for all major distillates of his refinery,

4 Majors' refineriesg

I# the late forties India was importing 2-3 million tons of oil
prodﬁcts a year; while middle distillates - kerosene and diesel oil -
accounted for over 40 pexr cent of Femend even then, the demznd pattern
wag diverse enough to justify one or wore refineries. Crude supplies
were, however, controlled a2t that time by the nmujor internztional con=
panies, which refined their owh cruce =nd set up their own narketling
facilities. Hence they were the only ones that were capable of setting
up refineries; and of them, only three = Burniah Shell, Standard Vaouum
and Caltex - had marketing orgenizations in India. The Governnent,
interested in soving fereign exchenge costs, invited all three to set.
up refineries, whiqh they did in 1954=55. The savings thereby would
have been equal to refining cocts, which were 20-30 per cent of the
cost of crude in 1966~1967 (India 1969: 243 Vedavelli 197€: 94).

However,; the Govermment failed to make the najors share the

equity of their refinery investoent with itsels or with Irdien citizens:

all three refineriss were fully owned subsidiaries of the najors. The
issue involved, s shown by Tanzer (1969), was the tying of the refin-

. eries to the crude produced by the ncjors, Whilst a higher transfer

yrice foxr .

°
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price for crude meant lower profits for the refineries, the production

»f the crude was far more profitable and subject to tiie lower taxes

than refining. Admission of Tndian interests into refinery equity would
have generated pressures to reduce the supply prices of crude to the
refineries when the market price drifted below the mojors' transfer price.
Hence the majors needed to keep the full ownership of the refineries 1if

they wefe to maximise profits.

In the fifties, non-major oil companies began exploring for
erude. They were either companies from countries that had a defieit in
0il but no major oil companies (one of the majors — Burmah Shell - was
British-Dutch; the rest were Américan), such z2s CFP of France and ENI
of Italy, or smaller American companies whose profits were limited by
price control at homc and which werc looking for more remunerative
crude abroad. Sowme of the crude found by theso companies started com-
ing into the market in the late fiftics. The USSR, which was an im-
portant exporter before the War, zlso re-entered the market. Since
riost refineries were, however, owned by majors, the market for the non-
major o0il was narrow and the oil was zold at discount. In some markets
the majors also gave discounts below the posted price to mateh the none
majors' offer prices (cof Dasgupta 1971: 185-206). There wag no uni-
fied market in crude; and the disco'nt varied widely from transzction
to transaction. But the average discount in the early sixties was pro-
bably of the order of 15 per cent, and wént up to 40-50 cents a barrel
or 20-25 per cent in sone transactions = egqual to the fereign cxchange
‘ savings made by the Indian Govermracat by inducing the tiajors to set up
.refineries. In effect; therefore, the Govermment had assured the
majors of a secure narket for their crude without geining mach in re-

The Government tried in a number of ways toc meke the mzajors re~
duce their crude impoxrt vrices. It sccured zn offcr of 3,5 nillion
tong at a discount of 20-25 por cent from the USSR in 1960, and tried
to make the mejors refine ity but they réfused, and the contract had
to be cencelled., It tried to limit the refineries to their licensed
throughput, but had to back down in 1963 when demend, augmented by

defence purchascs, could only be mct by the refineries. It appointed

successive price .
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successive price encuiry committecs in the hope that publicity would
make the majors more cooperative. In 1965 it rationed forcign ex-
change to the refineries, making them choose between paying out less
' for crude and reducing throughput. From 1960, when the Government be-
came aware of discounts, and asked the majdrs to reduce their crudé
prices. The o0il companies imported oil from their own sourccs at dis-
counts which; however, never fully reflccted the mzrket situation;
their crude price remained a mattcr of contention with the Governuent
through the sixties. Although the Govermment could obtain cheap crude
from abroad; it could not get it refined, nor could it market the re-
fined products. It Was thus powerless to prevent the majors from
charging Indiz higher prices than they were chorging other customers
through interwediaries - until the Government built up its own refin-

ing capacity and marketing orgonizétion.

. B Home crude and state refineries

Meanwhile, o0il discoveries in the fiftics c¢steblished new re-
serves of over 100 million tons, and gave the Government 2 base on
which to build up its own refining capacity. The first new discovery
was mede by Burmah 0il in 1953 at Digboi; where it had been running a
-small refinery since 1899. Burmah 0il wanted to refine the oil it had
found, but after the Govcrnment refused to let it, a company jointly
owned by the Government and Burmeh 0il was set up in 1959 and took over
the rights %o the crudc. ‘Pwo state—owned refineries were constructed,
a2 750,000-ton one ot Nummati (Lsszn) in 1962 with Romanian sssistance
and a nillion-ten one at Barnuni (Bihar) with Soviet assistance in 1964

to use the iAssan crude.

Further, the Govermment obtaired Russian help in oil exploration,
which led to the discovery of oil in Gujarat in 1955. On the basis of
75 million tons discovered by the early sixtics, = million=-ton refinery
was built at Koyali in 1965. Both the Berauni ond Koyali r:finecries
were oxpanded to 3 ﬁillion tons by 1968.. i narkcting organization was
simul taneously built up, and protected by preventing the majors from

expanding their own marketihg network.

By 1965, thercefore, the Govermnent had its own refineries; and

though their capacity covered anly 2 suall port of the home market, the

narketing network . . .
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marketing network being built up couldhandle imported refined products
if necesgaxry. With their monopoly ovef the Indian market broken, the
majors- increased discounts until by 1965 they were fairly neer to the
international level.  Whilst the Government contimued to argue that
they were overcharging, the difference between the price charged by the
majors and the price considered fair by the Government was down to 5-10
per cent by the late sixties.

However, the Governrent strategy of building up an alternative
supply network based on home-produced oil gradualiy ground to a halt
after 1965. There were no fresh major discoveries in'Gujarat, and the
0il found could not .justify expansion of refinery capacity beyond 3
million tons in Koyali. Whilst the reserves in Assem could justify
further expansion, their exploitation was costly owing to their depth
and remoteness from consumption centres; further, Assan oil, which -
is highly aromatic and paraffinic, requitres more proccssing and glves
less valuable products. Hence the cost of refined products based on

Agsam crude was far above the cost of products from imported crudes.

The next most promising area for c¢xploretion wag off the shore
of Gujarat, but it required the zcquisition of offshore'drilling tech-
nology and was expectéd to be far more capital-intensive than on-shore
exploraticn.. The world oil market ia the late sixties wﬁs glack, and
there was a2 general expectation of 2 progressive fall in crude prices.
Meanwhile, the 0il and Natural Gas Cormission, the Government!s prime
exploration agency, had ground to a halt because drilling had been
stressed 2t the expense of findings cr recovering oil, worn-out equip—
ment had not been replaced and machinery to learn out of experience had
not been set up (India 1972c¢). In the circumstences, the Government
shifted emphasis away from home-produced oil, and built the next two

refineries with the help of non-imajor indejendent companies.

C Imported crude and state-monaged refineries

The pattern adopted in the secound hali of the sixties was to
build refinerieés with some shareparticipaticr of non-major oll compa=
" nies which also undertook to supply oil for = number of years; the

- Govermment took the majority of the shares and wmanaged the refineries.

The first .

°
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The first such refinery at Cochin with a capacity of 2 million
" tons was built with Phillips, an American non-major, which took 25 per
- cent of the equity. Initially Phillips had a contract to supply crude
for 15 years from October 1966, which it passed on to Standard 0il of
California, and'Socal charged the same price as the majors. Thus, bring-
ing in Phillips made no difference to the cost of crude. This was
clearly unsatisfactory to the Goverrment, and led to a modification of
the contract. According to the new zgreement, the capacity was to be
raised to }.5 million tons, The crude price was made more responsgive
to market conditions, but Phillips wés guaranteed a 10 per cent return
on its shares net of taxes (India 1969: 27-29). In effect, therefore,
the Government secured crude supplies %o the refinery at flexible pfi—
ces, at the cost of promising Phillips at least 10 per cent on its

investment.

- Next; a 2,9 million-ton refinery wes set up in Madras in whose
cepital the National Iranian 0il Company and Anerican International
0il Company each took 13 per cent sharcs. The refinery was to get 42
nmillion tons of crude over 22‘years from Amoco's concession in Iren
at a constant discount of 28 cents a barrel off the posted price.
There wes a clause for a reduction in price if other buyers were charged

less for Darius crude, but it was too vague to rely on.

A third arrangenent of a similar kind wzis made for 2 2.5 mil-
lion-ton refinery in Haldir. There was to be no foreign investment in
equity, but CFP and Romania were té give credit and supply equipnent
and technical assistance. The o0il supply contract wos for 9 million
tens at 2 million tons a year or 50 per cent of throughput whichever
was. greater, at a constant discount of 40 cents; if the price moved
substantially out cof line with market trends there were to be consul-
tationgs, The refinery was greatly delayéd by the rising oil prices
and the drop in the growth of domestic demand in the ezrly seventies

but finally went on stream in 1975.

Thas in the third phezse, thé Government tock the help of foreign
companies to build refineries and secured long=term supply cf oil for
them, Howéver, the prices and terms of the o0il supply agreements were

soon overtaken by the events in West Asia.

D. Links with .
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D " Links with oil producing countrics

The buyers' market in oil enced rapidly in 1970. The closiné of
the Tapline by Syria in May a2nd the enforced reduction of cutput by
Libya in September reduced the flow of ©il to Western Burope by 75 mil-
lion tons. While it could be made up by shipping oil from the Gulf
round the Cope of Good Hope, thic longer haul led to a shortage of tank-
ers. When demand in Burope went up in the fellcwing winter, product
prices rose sharply, and prepared the stege for_the entry of QPEC'into
- crude price determination (Chevalier 1975:35~41). The Teheran Agree-
ment in February 1971 raised the posted prices of Gulf crude from $1.80
to $2.18 2 barrel, and brought an end to discounts. The Tripoli Agree-
ment that soon followed raised the price of North African crude by 77

cents a barrel (Ellis 1974: 10).

However, a more significant evént was the gigning of the Parti-
cipation Agrecment between oil companies and the Arab oil producing
countrics - Saudi Arabiz, Kuwait, Abu Dhabi and Gatar - in October 1972.
It gave the producing countries a 25 per cent share in concessions
forthwith, to be raised eventuzlly to 51 per cent. 4 25 per cent share
in cutput, togethsr with a 12.5 per cent royzlty and = 55 per cent tax on
profits; gove the producer states over 70 per cent of the sale price,
zpart from putting at least a quartor of the crude at their disposal.

In Tren the crude had belonged to NIOC since the naticnalisation of
1951; 4dnd in Irag IPC was nationalised in June 1972. Thus by the end
of 1972 all West isianr o0il producine countries had acguired signifi~
cant contrcl over the price and -2t ut of thdr oil (Ckevalier 1975: 55).
Libya assuned majority control of o©il companies osperating there in
September 1973; and-when three demurred, nationalised them in February,

1974.

The contrcl over cutput and prices thus won was first effective-
ly exercised by CAPEC Juring and «f3s:r the Arab-Isrzeli Wer in October
1973. The reference price was rziged in two steages to 311.65 per bar-
rel for Gulf crude and $15.768 for iibyen crude frow 1 January 1974,
and output was cut to make the yprice rise stick. By then, 1t was
clezr that the producing countries wore in comnand; =nd Buropean coun-

tries rushed to make direct decls with thern.

By 1974, -
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By 1974, therefore, the main reason for the Indian_Governmént's
collaboration with oil companies, major or minor, namely their control
of.pil supply, had disappeared; then Indiaz could bypass oil commnies,
and deal directly with OPEC states for crude. .

hetually, the Government had begun to lock for direct deals even
earlier. The price increases forced by OPEC in 1971 and 1972 sharpened
the conflict between the Govermment and the major oil conmpanies over
their ¢rude import price. By 1972 the expansicn of home crude output
was also nearing its end, and the Government had to lock atrosd for .
further increases in supply. Socundings wece mode among the Arab states.
In 1973 the Government obteined 1.1 million tons (with an undertaking
to supply the same guantity for three yeers) from Saudi Arabia. The
USSR had no crude to spare that year. Tho Government obtained about 7
million tons of crudes but it was not enough, ané the differences with
the majors did not permit full utilization of their czpascity. To meet
the denenc, therefore, the Govermment had to import a record 3.7 million

tons of products, mostly kerosgpe-and‘furnace 0il (Table II.T).

The quadruplingﬁof'fhe_oil price after the irab-Israli war in
October 1973 turned-the problem of availability into one of ability to
pay: the Government started looking for oil on credit and barter.
Saudi Arabiz refused both on its 1.1 million tons; but Iran, Iraq, and
Abu Dhabi gave m.e.é billion in fwll or part crcdit, and Iran égreed to
buy 300,000 tons of cement and 65,000 tons of steel in 1974 and 100,000
tons of aluminiﬁm every year. The USSR élso supplied about 3 million
~ tons of oil and a million tons of k.rosere on the usucl rupee payment
terms. The Government's bmrriwing campaign largely met its objectives,
,and 1974, which began with serious forcbodings for the balancc of pay-
 ments, ended with undinminished recerves and cil imports thot werce only
.marginaliy‘below'the previous year's recerd 17.2 millicn tons (inelud-
“ing products).

The groundwork done in 1973 and 1974 enabled the Govermaent to
start 1975 with offers of 9 nillion tons frem Irag, Irer, Saudi irabia
~and the United Arab Erirctes; end credit lines of zbout $250 aillion
from Iran and Irag. With import necds of 14 millicn tonsg'the Govern—

ment had some room for manoeuvre vis—a-vis the three wmajors, whose

~refineries imported
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refineries imported 6.75 million tons a year. This leeway was useful,
gince 1975 was the year in which thcir 25-year guarantees against na~
tionalization expired, =i the Govcrmment oould negotiate changes in the

cwnership and mansgement of the refineries.

The majors'had anticipated the forthcoming change and sought
new agreciinie with the Government cerly as 1971; but fhe Govérnment
did not meke up its mind. Essentially the majors were secking an agree-
ment on the pattern of Cochin and Madres refineries, where Phillips and
- NIOC respectively had taken minority holdings in return for a right to
supply crude. The events of 1972 and 197%, howevcx, gresatly increésed
the world supply of crude from oil-pioducing states at the ‘expense of
0il companies, and freed the Government from its dependence'on the
latter (Vedavalli 1976: 54-59). Still, the Government, with character—
istic caution,'agreed with Exxen in March 1974 to buy a 74 per cent
shere in equity immediately and the rest in seven years, setting the

patterntfor similar deals with Shell and Caltex.

However, the Govermnent's effofts to get crude direcfly from
‘oil—producing'stateshsucccedéd sb well in thc next two years as to fé-
move its dependence on the mejors. In 1975 it had 2 small surplus to
piay about with. In 1976, Irazn and Iraq offered more oil; - and the
sudden improverent in the balance of payments described in Chapter IV
left sufficiunt foreign exchange for oil imports. In the ionger run,
offshore o0il reserves (discussed below) not only made dependence on
crude from the majors unnecessary but could best be used in the oil
refineries »f Exxon and Shell at Boibay. Hence the Government bought
out all three majors’_investments in India. The last one to be
bought was the Caltex refinery in January 1977. low only the half-
ﬁillion ton refinery of Assam 0il, a subsidiary of BF, remains out of
the fully owned refineries of ite crude from Qil India. It markets its
products only in the Assam region. .Thus for the first time the Govern-
ment now has almost complete control of ¢il refining and marketing in
India. |

E 0il - offshore and cnshore -

The prospects for expleraticn were unpromising in the late six—

ties. The refining of Assar oil wag uneconomic =t the.crude and

product. prices .

°
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product prices prevailing then, while wildcats in Gujarat were not -
yielding significant discoveries. Besides, it locked as if werld crude
prices would come Jdown fuither and cil would be in abundence. Oil con-
stitutcd cnly about 10 per cent of imzorts and was nct of fwent signi-
ficance in the balance of payments. Hence the Goﬁcrnment's pelicy at
that time s %o build coastal refineries bascd on imported oil, with
or without foreign technology and minority holdings. But the 0il and
Netural Gas Commission, which had been specizlly built up for explora~
tion, could not be closed overnight; it badmanpower; rigs wnd faci-
lities which hzd to be found work. So it was z2llewed to continue
drilling about 107 wells ~ year.. Most of its ¢rillings were in Assan
and Gujarat and predonminantly in the lattcr where ©0il was tc be found
at 1500-2000 mctrecs against 40004500 netres in Assan;  ONGC could
drill three times o many wells in Gujarzt ae in Assar and could be
sure of an inmedizte market for the cil it found. But althoush it
drilled in 72 out of the 10C promising onshorc structeares identified
in Gujarat, it found precious little oil. It 2id in fAsszm, but the new

finds remained unexpleited.

It was established by the late sixtics thet the mest promising
structurcs in Gujorat werc offshorc. But reither ONGC's skills nor its
equipment were of any use there; offshore rigs had te be bought, to-
sether with offshore technology. Offshore techrnclogy wns moinly avail-
able in the Unitsd Statcs which had larse offsghore productisn in the
Carribecan: but the frabion Sco prosented & wore sericus preblos in the
forn of higher tides. In the yenws thet followed, thr ducisicnz on

offshore driliing were Just pustporncd.

_ When the oil merkct began te harden in 1971, the urecncy of

offshore exploration struck the Governm nt. ZFy thrt time there was a
world boom in off shore drilling, led by exploritis-m in the Lorth Sea,
and rigs were aiffiecult to ;xt. TPinolly = cobile jock=up pletform wns
ordered from Mitsubishi. It crrived in Junc 1973, and - onc-yonr con-
tract was river to Offshorc Drilling Corpuiny of US4 to train GIGC per-
gonnel. Drilling cuickly struck oil. Two scre lotforme - this time
_seui-submersible cncs ~ wore acquired Frol Hoikon Meymux of Horway

and Dalmnchoy cf Greot Britain in August 1977, Ly wnich timc rezerves

of ever 200 wmillizn tons were proved on Borxy Hicn. A contract was

given to
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given to McDermett_of US4 to menufacturc four-production platforms in‘
their fabrication yards in Dubai an. to instal submarine pipelines and
two siﬁgie—buoy moorings. Two further fields were discovered off Gu-
jarat in 1976 = an oil-field in Bassein High =nd a gas field in the
South Tapti structure. k

In May 1976, ONGC storted tcking off 2000 barrels a day from
two vells and shipping it to Bombey; 225,000 tons of oil was produced
offgshore in 1976. 1In early 1977 the first single-bucy mooring was
set in place and a 80,000-ton mother ship leascd from the Shipping Cor;
bpration of India was coupled-to it. With this storage focility in
place, output rose to 1.4 million tons in 1977. Bxploration also ga- ,
thered paéeg in 1977 five rigs were drilling cffshore; 12,533 metres

were drilled and 19 wells comploted.

The current rate of preduction is 80,000 barrgls s} day.' But
'the transport system camnct werk in the meonsoon, as the nother ship
¢annot be safely anchored to the SBM in the 16-foot waves. In the
last two years, the production wells were shut cff for 80 deys in the
monsocn. Further, 1.3 million arbic netres of asscciated gas is being

fldred every year.

However, it is expected that = 30-inch cil pipeline and a 26«
inch gos pipeliné fror Bombay High to Uran across Bombay harbour will
be' commissicned by May. Their capacity of 20 million tons of cil and
14 million tons of gas is sufficienéﬁo cover further discoﬁeries; im=-
nediately they will transport 5 million tons of 0il and 1.5 million
cubie metres of issociatcﬁ ¢nn 2 yenr, By May 1979 the o©il pipeline
will be comnected with North Bassein field and carry 6 million tons
from Bormbay High -nd 1 millicen tons from Bussein High. A pipeline
will also be laid for ncn-zssociastcd gas from the South Basséin field

to the Gujarat coast, and inter-connccted with the pipeline tc Uran.

Peak production will be reached in the early eighties; what
it will be, it is tco early to predict.' The first figures put out
were around 14 million tons. HMore recent cnes are in the rénge of
9-10 millicn tonsy o lower peak would ~prarently inecrcase total re-
covery. The rate of explcitaticn will undoubtedly.depend on the Go=-

vermment's reading of crude price trends znd on further coffshore

digcoverieg if o o .
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there ‘are any. Drilling have been made in only abcut a half of the
currently known shallow structares; althcugh proving of rescrves
will take lomger, oil or grs has been struck in nearly all. Further,

there are other structures in the decper continental shelf which are
almost entirely untouched yet.

Tr 284" Yon o offghore work in Iﬁdi&; ONGC is involved on a
small scale in Iran. It took a one-sixth share, in partnership with
NIDC and Phillips, in a 8000-sq.km. area off Iran in 1964, =nd gets
600,000 tcns a ycar as its share. In Novenmber 1973, it tock another
offshore arca of 4500 sg. k. on a service contract from NIDC (Hen-
derson 1975 : 56). It has also taken survey and drilling contracts
in Iraq and Tanzania-(lndia 1977 : 12),

While ONGC had its hands full drilling off the Gujarat coast,
the Gevernment offered c¢ffshcre concessions in other arecs to foreign
companics in June 1973. Concessicnsires eould do seismic work in 9
of the 10 blocks (al’ except the west coast of Gujarat) into which
thé coastline was diided. If the results wore »romising, they could
choose a 5000 square kilometre area {.r drilling. In 1974, seismic
survey were done by Reading and Bates in Kutch, north-west of Rujarat,
and by'Carlsberg offltho shore of West Bengal. Both American firms
simmed -prcduction-sharing contrzet in which the Government took a 35
per cent working interest from the étart'and 21llowed cost recovery
s=Carlsbcery; gtorted drilling from

up to 4% per cent o»f vield. Naetcne
a leased ship in November 1975, but surrcndcred the concescion in
September 1977. Reading and B slarted drilling n wid-1976. In
December 1975, tne Conacian sssmera group signed 2 similar production-
sharing contract for the Couverl beasin near Modras, in which, however,
cost recovery wos allowod up te 30 per cent. ONGC itself hos taken

up an area off the Kerals ccust and recuntly besun drilling.

Wﬁilst exploration foxr new oil could be fruitful only in the
long run, imuediate relief could cnly cone froo existing oilficlds.
. The onshore oilfields in Gujorat were ruaning out and were yiclding
wax and water with the cily with further drillings =nd sccondary
recovery, their output has beon held stecdy at just over 4 Lillion’

The fAssam oilfields, which were unattractive at the low oil

tons.-

prices prevailing . .
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prices prevziling in 1960s, because mére vieble with the rise in pri-
ces. Over the years ONGC had gone about drilling wells in 4ssam; when
it found ¢ii, it cepped the well #nd -oved to ancther structure. In
1972, only three of the six fields discovered in southern Assam were
being exﬁ]cited (India 1974a: 25).° In 1974, 6C per cent of the wells
were wet vroducing znd necded work.vers., Gathering ~nd treatment fa-
cilities were inadeguate, énd tae pipeline to Gauhati and Barauni re-
fineries had nc spare capaclity. The Rudrasagery field with reserves

of 30 million tons wazs producing about 100,000 tons 2 year which was
moved by truek tc Geuhati; and the Galeki fiszld, which premised to dbe
& majoer producer, awvalited tre arrival of deep drilling rigs (ﬁenderéon
1975: 129), Since then transport facilities have been improved, and
the output of the issam fields, which supplied 3 million tons of oil

in 1974, is now approsching 5 millicn tons.

X

Tre chenge in the crude supply pattern znd in the ownership of
refinéries has clso moiificd the Government's policy oh rofinery size,
Ths high cost of gethering and tronsport of crude in Assan dictated
si2ll refineries placed near ©ilfields. There nre twc refineries in
Assari with @ capacity of 50C,000 and 800,000 tons respectively, and
2 third uillion-ten rofinery is being built. Owing tc the differences
with the rojors cn crude import prices the Government did not allow
thern to expand capacity, although they achieved some capacity expan-
sion by successive process luprovements. In ¢ ~der to spread risks,
the refinerics bailt in partncrship with independents - Haldin, Mo-
dras and Cochin - were all built with a copeeity 2.5-3 millicn tons
each. Consequenviy,. cialy 17 pes ceab of the prescnt capacity is in

refineries with a cepeeity over 5 million tons (Teble II.8).

Now, however  that cwnership questions are settled zand it is
clear that the bulk of oil supplics ir the next 15 yeors will come
from West Asic und from ficlds ofy the wegtern ccart, refincrics czn
be built t¢ mininize tronspert costs and exploit cconomies »f scale.
The impmedicte plans inclule oxtending the Kayali‘r;fin&ry freor 4.3
to 7.3 nillicn tons; the expansion is ne rly comwlete. The Koyoli
refinery ond the two Boobay refineries, whieh hove 2 confirmesd ca-
pacity of 8.55 millici: tons, will utilize the ¢ii frox the Bozbuoy

High =nd Gujarat fields. The West isian ~il belpg currently rofined

in Boiubzy .
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in Bombay will be piped from Kutch to a 6-million ton refinery in
Mathura which will serve the growing North Indian mearket. When the
Mathura refinery 1s commissicned in 1980, the proportion of capécity
in refineries with a capacity over 5 million tons will rise to 50

per cent.

To sum up, the rise in oil'prices forced the Government to
make quick decisions on problems of exploration and exploitation
that had been shelved for some &earsn The results were slow to @l
erge. But the offshore production tc come in the next two years may
well enable India to resume a rapid rise in its o0il consumption, con-
tirue the recent improvement in its balance of peymnents; and develop

a more sophisticated petrochemical industry.

IV, 0il imperts « « .«
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IV OIL IMPORTS AND THE BALANCE OF PAYMENTS

In F1970 India imported 11.7 million tons of crude oil at a

cost of Rs.1.1 billion; in addition it imported 1.1 million tons of

0il procucts at a cost of Bs.293 million (Teble IV.1), consisting

mainly of kerosene and furnace o¢i’. By F1975 prices had increased

sevenfold; the same volure ol imporis would have cost B5,9.6 bil-
lion, or 68 per cent of India's F1970 exports. In fact, India im-
ported more - 14.2 million tons of crude and 1.9 million tons of

products costing Bs,12,3 billion - in F1975. How were these seeminéh
-1y impossible impwrts paid for?

The answer must be somewhat approximate since the two sources

of trade statistics ~ sustoms data and payments data - differ. The

customs figuvres show & rise of Rs.1C.9 billion in the value of oil

imports between F1970 and F1975;
billion., This increase of f5.9.3 villion was over 30 per cent of the
Besides o011,

payments data show a rise of Bs.9.3

rise in aggregate imports, which came to Bs.30.2 billion.
India dlso paid more for imports of food, fertilizers and iron and
steel, which together added Rs.12.1 billion to the imports (Teble IV.2).

A. Balance of payments

4part from thke rise in Imports, reserves rose by Bs.8.3 billion
Thus,

Cin F1975 whereas in F1970 they had fallen by Rs.0.9 billion.
imports and reserves together required zlmost Bs.40 billion of addi-

tional finance in F1975. Tabls IV.3 shows where the resources came

from
zbout tripled; +the rise
-cent of the additional

16 per cent, the rest

Between F1970 ana F1975, exports just
of Hs.27.8 billion in exports supplied 70 pexr

funds. Invisibles provided Bs.6.,2 billicn or

Being‘provided by cepital inflow.
Anong invisibles, most of the contribution came from private .
of Indians abroad - which rose by

transfers - chiefly remittance

Rse3.1 billion, and from travel - mainly tourism - which brought in an
additional #is.1.6 billion. The rise in'remittances owed rmuuch to the

savings of Indians who went tc the bocming oil-production countries

of West Asia.
The rise .
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The rise in capital inflow was almost entirely in official

loans from abroad, which added Rs.7.6 billion. %hile India had repaid

the International Monetary Pund BRs,1l.5 billion in F197%, in ¥1975 it

drew Rs.2.1 billion, :owever, credits given by India (mainly trade

credits) rose from Rs.3.4 biilion in FL972 to Rs.8.4 billion in F1975,

and partly offset the rise in ~7F cial Toans. The .20 ¢ontribution

of foreign aid to tne additzcnal {i~x

Source: Indla (1971b: 1972bs 1973t

L974hs 1975c¢:

Lofinne 2@ requirenents %ags marginal,
TAOTT DL
TMPORTS OF CREUDE OIL (I (1L PROZUCTS P 1970=75
Yoar Digtillates A1 {~mude Oil and
Light Middle Heavy zTrouchs oil products

(Yolume = 020 Fong)

F 1970 24 15 €57 1,096 11,657 12,753

F 1971 88 1,747 343 2.158 12,97¢ 15,137

F 1972 2115 1,332 2,022 3,47 12,006 15,486

¥ 1973 215 1,488 1,917  3.050 1n.947 7,577

F 1974 54 15252 1,410 2,715 14,090 17,205

F 1975 45 1,110 7€3  L,91% L3 16,084

F 1976 178 1,434 1,055 2.678  1T,904 16,582
(Valuz 35 miliion)

F 1970 13 57 10a to4 1,099 1,353

F 197 ol 215 R 05 1,475 1,941

F 1972 3z, s 266 592 1,448 2,040

F 197% or - SRE v ame /. 5,602

¥ 1974 35 1,088 875 2,00 9,549 1,589

F 1975 79 1,127 SRC 1.7.7 10,513 12,256

¥ 1976 Tt LT3 TET 2,67 "6 14,120
Uni* value (i /“on

F 1970 482 234 RN 31

F 1971 507 280 %42 11,

F 1972 202 270 151 121

F 1973 448 524 289 2399

F 1974 1,042 869 622 655

B 1975 1,723 1;016 698 743

F 1976 1,374 1,112 718 828

1976cs 1977g).
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TABLE 1IV.2

COMPOSITION. OF IMPORTS F1970-F1976

(Rs.billion)

. F1970  P1973 F1975 F1976

Foodgraing 2.13 42,73 13.43 8.79
Raw materials & intermediates 8,91 16.61 27.6% 29.15
0f which Cotton 0.99 0.52 0.28 1.30
Mineral oil & products 1.36 5.60 12,26 14.12
Vegetable oils 0.39  0.65 0.17  1.18
Fertilizers 1.00 2.27 5.92 2.61
Chemicals 0.68 0.83 1.22 1.37
Iron & steel 1.47 2.50 3.12 2.20
Non~ferrous metals 1.19 1.40 1.00 1.60
Capital goods 4.04 6.74 9.68 10.08
Of which Machinery 2.58 4,27 577 6.59
Eleetrical goods 0.70 1.30 2.01 1.73
Transport equipment - 0.67 0.95 1.57 1.47
Other moods ) ' 1.26 1.48 1.92 2.73

16.34  29.55 52.65 50.74

Sources: India (1976f); 106
India (1978a): 101



56
TABLE 1IV.3

BLLANCE OF PAYMENTS, F1970 - F1975
(%s.billion)

F1970 F1970 F1972 F1973 F1974 F1975

A. CURRENT ACCOUNT

~17.2 20.0 . 21.5 273 41.6 47.4

Imports (cif)
©19.0 23.5 31.8 £1.8

Exports (fob) . 14.0  15.6
o 44 =25  =3.8  =9.8  =5.7

Trade balance 3.2

Travel 0. 0.1 0.2 0.4. 0.8 1.7
Transport : 0.3 0.4 0.5 0.4 0.8 0.6 -
Invéstment income -2.3 ~2.3% -2.6 -2.6 ~1.7 =1.7
Official transfers 0.5 0.7 0.4 0.3/ 0.1 1.8
Private transfers 1.2 1.6 1.5 1.9 2.7 5.3
Other invisibles 0.1 ~-0.1 - ~Ne2 0.7 0.9

Current Accopnt (Net) =3.3  =4.0  =2.5 3.6 6.4 2.9

B. ERRORS AND QMISSIONS -0.8  ~0.7 0.3 -2.1  =3,0 2.4
C. CAPITAL ACCOUNT
Private capital -0.3% - -0.1 0.4 0,3 -0.5
Banking capital -0.1 0.1 -0.2 - ~0.5 0.3
Official capital Z.6 5.6 2.7 7.7 10.2 8.0
Loans 6.6 - 6.2 5.9 "8e3a/ 10.7 13.3
Amortization -1.9 -2.1 2.5 2.5 ~2.4 -2.8
Other 0.5 1.5 -0.7 1.3 -2.9 4.5

5.7 2.5 7.3 5.5 7.8
0.8 0.1 8.3

Capital Account (Net) 3.2

D. CHANGES IN RESERVES b/ -0.9 1.0 ~0.3

a/ Excludes the adjustment of Rupee balances accumulated under the
PL-480 agreement with the United States.

b/ Includes changes in value due to exchange rate changss.
I . . “1 .

&

Sources: Reserve Bank of India (1977c): 816, S T46-47.



B. Exports

Let us take a closer lock at the rise in exports, which pro-
vided over two=thirdsoi the additional resourccs (Table IV.4).

Mest of the products whose exporté rose rapidly fall into
“two grbups: food and machinery. sameng food prodecits, fish and
dbffeei were relatively new commodities with strong upward trends
which contirmued into the seventies. Sugar is exported occasionally
when there is a surplus over home ‘consumption. In the aftermath of
the green revolution, the nrice of wheat lagged behind, snd farmers
turned increasingly from wheat to sugarcane. large sugzar surpluses
‘were thﬁs created just at a time when there wae a world shortage of
sugars; hence export zarnings from sugar were high in F1974 and
. F1975. The infernational inflaticn in 1974 and 1975 imprcved the
export earnings from some of ‘the other exports as well, such as

cashewrmuts, tea, ocilcske and tobaceo,

Cheap skilled labour and steel at controlled prices glve India
an advantage in the manufacture of machinexry, whose exports have ex-
hibited a strong wpward trend. There is cansiderable variety in the
maohinery-exported: industrial machivery, prime novers, generators,
vower transmission equipﬁqnt, car:., trucks etc; the markets are.
equally wide-ranging. Ancther product which uses cheap shilled ia~
bour is precious stones, which are imported raw znd cut and polished
for re-export. Gamments are a new labour-intensive export that has

gained wuch sround in the seventic ..

Finally there is one nreoduct whose rise in export volume is
probably more apparent than real, namely silvew, whose official exports
rose ffom nothing in F1972 to Fl.74 Lillion in F1975. Large hosrds
of silver are held by the.rural population in the form of ornaments.

In recent years it has begun to dishoard silver, which used te be
~smuggled cut of the country to pay for geld anc other illegal importé.
Ip F1974 the State Trading Corporaticn ertered the silver narket te
exporf it efficially. When Mrs. Gandiil's Goverrment imposed en emer-
gency in June 1375, the powers acquired were used, inter alia, te

imprison smugglers without trizl. Ag a result, the State Trading

Corporatien acgquired . . o . .



Corporation acquired a monopoly of silver exports, and recorded ex=

ports of gilver doubled in a single year.

The rise in oil price~:led %o a sympathetic riséin the prices
of three types of commodities: those whose fecdstock came from nil
such as plastics, fertilizers and organic chemicals, their competi-~
tors like Jleather and odtton textiles, and energy intensive products

like steel and cement.

- India hasg been a high-cost preoducer cof oil-based products.
Since o0il is imported, the pelicy has been to set up capacity enly
to cover the limited home consumptior. of oil-bzsed products. Their
home markets are small and in some caszs (e.g. plestics) further
restricted by high excise taxes. Hence the scale of output tends té
be low in this group of process industries with pronounced eosonomies
of scale, and costs are high. Yo significant exports could there-
fore be expected, and in fact India is a net importer ef fertllizers

and chenicals.

India is an important producer of cotton textiles and leather;
but the pnlicy in their mase is te rely largely nn local raw materials,
which are in inelastic supply. Between limited raw material supply and
the large home oconsumption, only a small surplus is left for export.
Ird volume of exports in this grous was virtually static in F1970 -
F1975. o

Among energy-intensive goods India has a significant output
of iron and steel, cement and zluminium, and has ebundant raw materials
and enevpy mescourwen for all three nonc of which depends exclusively
on oil. TFor steel and cement the ccnstruction boeom in the oil-prodwe-
ing countries of West Asia also cuened ﬁp z rarket. KRevertheless
India failed to build up sizeable experts ol these products. In iron
and steel, labour-mcnagement problems prevented the full ukilization
of capacity. In cement, cost-rlus prisss fixed by the Goverrment have
caused the indws try tc operate =t high levels of capcceity utilization
t break even. Consequently, capacity ha: tended to lag behihd hone
demand, and little surplus is aveilable for export. The build-up of
aluminium capacity has been hampered by a shortage of electricidy and

the conseguent reluctance of siate electricity boards to give the

incustry oheap « o « »



Table

CQMPOSITION OF EXPORTS - F1970-F1976

Pood and animals

Cf which

Beverages

Fish

Fruit & mats
Sugar

Coffee

Tea

Feed stoffs

and tobacco

0ils and fats

Fuels and

lubricants

Baw materials

Of which

Chemicals

Oilseeds
Cotton
Iron ore & scrap

Non—ferrous »res

Manufacturéd;gpods

0f which

Leathexr
Textile yarn
Cotten fabries

Jute goecs

Weel and coir mats |

Cement
Precious stones

Iron and steel

~Silver

Machinery and vehicles

Other marmfactures
Of which Garments

V.4

(Rs.billion)
F1970 F1973  F1975  F1976
4.13 6,66 12.39
0.27 0.81 1.25 1.80
0.54 0479 1.02
0.29 0.43% 4475 1.48
0.25 0.46 0.67 1.14
1.48 1.45 2.37 2.9%
0.59 1.60 0.96 2.23
0.33 0.71 0.98
0.0 0.31 C.35 0.53
0.12 0.15 0,36 0.33
2.52 3.56 5.27
0.06 0.34 0.69
0.16 0.37 0.45 _0.27
1.17 1.33 2,14 2.39
0.17 0.20 0.44
0.3 0,57  0.90  1.09
6.16 9.87 13,33
0.72 1.66 1.91 2.64
0.35 0.30 0.24
0.98 2.95 2,13 0.54
1.89 2.26 2.45 2.01
0.16 0.31 0.49
0.03 0.04 0.22
N.42 1.51  1.23
0.91 0.58 1.17
- 0.06 1.74 2.83
0.75 1.15 2.55 5.54
0.76 1.73 3,11
0.30 0.95 2.00 2.57

(Contd....

o e

&
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Table IV.4 (contd)

F1970 F1973 F1975 F1976

b/t 15.20 2..71 39,24 7.49

Other guveds 0.05 0.0 0.07

Total exports 15.24 24,78 39,31 51.43

Sources: India (1572b); India (1978a): 102.

6 08000 0

industry cheap bulk power.

Thus, Indla failed by and large te expleit the commodity

shortages and price rises that followed the rise in oil prices because

it had either insufficient supply of raw.materials, insufficient capa-
But for soise years India's expert gtruc-~
this trend

India ra-

~ city or inadequate technology.
ture was shifting tewards new labour-intensive manufactures;

accelerated in the world trade boom of the early seventies.

pldly increased its export earnines as a result, albeit at the cost of

worsened terms of trade.

C. Ters oL trade.

Owing to India's week nompetitive position ir energy-intensive

gcods and goods whose prices went up with those of c¢il, the rise in

Indian exrorts was zccompanied by 2 consideratle worsening »f terms of

trade. Barter terms of trade were the same in F1970 and F1973, but in

the

next twn years they underwent z deterioration of 34 per cent.
The rise in exports of 18 per cent in F1973-75 could net prevent a2 signi-

ficant erosion of imports (Tables IV.5 & IV.6).

The rises in oil prieszs waz the major elecent in the worsening of
the tripling of cil price:z between F1973 and F1975

the terms of trades
But there was

would by itself have caused z wrnrsening of 21 per cent.

a further deterioration of 13 per cent. Thus, Indic was 7 net loser

from the restructuring of relative prices that following the rise in
0il prices; the rise in exports it achieved wzs in spite of rather than

because of . .1.63
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Yable IV.5

PRICE AND VOLUME INDICES OF IMPORTS
F1970 - F1976
(F1968 = 1.00)
UNIT VALUE ' VOLUME
F1970 ¥1973 F1975 F1976 F1970 F1973 F1975 F1976
Food - 95 k14 265 261 74 18 134 92
Cereals 93 182 266 273 68 77 145 98
Beverages & tobacen 97 115 153 168 28 21 59 35
0ils and fats 128 138 208 230 156 244 46 266
Mineral fuels and |
lubricants 80 156 489 538 202 427 299 312
Raw materials 2 117 172 198 111 83 66 R
" Pulp & waste paper 113 129 271 309 104 69 58 19
Woel 92 234 188 236 156 120 20 105
Cotton 102 125 144 268 107 137 22 54
Crude fertilizers o
and minerals 73 91 167 150 131 151 139 157
Chenicals o 137 345 226 0 62 9 19 T
Chemicals 109 113 256 239 75 113 85 70
Dyes : 115 158 251 261 90 T3 54 65
Fertilizers 108 155 439 219 41 76 T2 66
Mamufactured goods 117 136 231 223 118 156 120 121
Paper, board etc. 113 147 319 317 121 108 97 107
Textiles 98 112 144 167 103 67 119 59
Iron and steel 113 129 247 218 151 218 144 117
Copper 130 151 160 164 118 119 35 T2
Nickel 15% 123 165 199 144 122 168 242
Tin 117 180 240 247 65 60 5L 62
Machinery 94 115 210 232 79 106 90 82
Non—electric machinery 88 120 224 246 T9 94 T4 T2
Electric wachinery g8 84 173 180 87 182 159 118
Transport equipment 121 156 211 248 74 87 104 94

Other mamfactured goods 117 136 238 274 112 121 123 88
" Seientific instruments 118 167 289 355 120 103 107 16

ALL IMPORTS , 10 138 280 278 87 14 11 9T
INCOME TERMS OF TRADE - 82 99 1n 56

Sources: Reserve Benk of India (1977a): §78; (1972¢c): S755-56.
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Table IV.6
PRICE 4ND VOLUME INDICES OF EXPORTS - F1970 -F1976
(F1968 = 100)

UNIT VALUE _ VOLUME
F1970 F1973 F1975 F1976 F1970 F1973 F1975 F1976

Food 101 151 209 214 112 121 163 162
© Fish 105 179 224 298 134 220 253 270
Fruit and nuts 104 148 189 218 86 84 96 100
Sugar 71 145 310 202 394 281 1453 706
Coffee 126 146 181 411 111 175 205 15%
Tea 96 97T 142 154 99 95 106 123
Oilcake 108 244 157 223 104 141 111 203
Beverages & tobacco 104 127 195 205 93 165 158 167
0ils and fats 132 303 207 182 45 86 141 232
Mineral fuels & lubricants 104 149 440 384 100 85 67 10
Raw reterials 104 131 193 204 114 128 129 138
Cotton ' 112 154 192 262 93 151 148 94
Ores and scrap 100 104 184 201 125 132 127 131
Marfactured goods 111 156 201 232 92 105 110 145
Leather goods 102 217 251 335 g7 102 110 108
Floor coverings 108 16% 228 265 95 123 137 184
Cotton cloth 110, 170 213 246 101 157 114 153
Jute goods 105 125 145 137 83 83 78 68
Iron and steel 147 175 275 283 78 L2 54 173
Metel goods 121 147 233 253 134 153 200 302

Machinery and vehicles 104 156 180 181 166 188 325 373
Other mamufactured goods 108 131 163 166 151 283 410 620

Clothing 100 130 155 15% 205 498 €78 1392

Footwear 122 134 228 235 1062 103 105 137
ALL EXPORTS 106 146 197 21Cc 106 125 147 174
BARTER TERMS OF TRADE 106 106 10 _I5

Sources: Reserve Bank of India (1977a)s 879: {1977¢): S757-58
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because of the shortages that followed in the wake of the rise in oil

prices.

4 deliberate policy >f depreciation nf the exchange rate was
followed in F1970-75, primarily in the belief— justified by the
events - fhat it would stimulzte experts. Hut the depreciation had’
little tn dn with the worzenins oi the terms of trade. Between 1970
and 1972 the Rupee depraciated 14 per cent in terms of the SDR (IMF
1977: 174); the terms of trade, however, actuzlly improved 17 per
cent. From 1972 till 1975 both the exchange rate and the terms of
trade moved in the same direction, but the exchange rate less so -
17 per cent against a 44 per cent worsening of the terms of trade.
Indian exporters and importers zre by and large price~tzkers rather
than price-setters, and the exchange ratc policy probably had little
effect on the terms of trade. What it did achieve wzg to redistribute
income from the imuorters to the exporters, znd thereby reinforce
nther policies, including import conirol and expert subsidies, aimed

at improving the balance of trade.

D. Bridging the paynents gap.

While the rise in the cost of imports between F1975 and F1976
is seen ex~post to have been largely met by ircreased export earnings
and receipts from emigrants and tourists, the rapid widening of the
trade éeficit frem Bs.2.5 billion in F1972 to %.3.8 billior. in F1973
and Rs.9.8 billion in Fl1974 threatened at the tine to wipe out the re-
serves ot Fi.11 billion, and made the payments situation precarious
(Table 1V.3). Lft:s yoers of i.no.% control, tuerve was no scope for
cutting down inperis without causing a shortesz. of foodgrains or raw

materials. The goveinmuent nad therefore to look urxgently for credit,

iost of the increase in loans in F1973 and F1974 came from the
World Banmk and its soft-loan window, the IDA. Little came from the
USA and Western Burope, the traditionsil aid donors. For the first
time in F1974, Iran pave credit on oil scles of $120 million, and
Iraq of $100 willion. 1In F1G675 they gave 3165 million and $70 mil-
lion respectivelys fiur ther Iran azrecd to fincnce a large iron ore
roject on the west crast of India from which it could get its ore

requirements.

However, most .
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However, most ald is project aid; its disbursement takes years
while projects are planned and carried out, and it dnes not furnish
foreign exchang=s to meet current needs, for il generates fresh import
requirements that it is desigued to meet. Whac India needed to finance

e irade deficit was aid ir terms of commoditics India would have im-
ported sz i, - oomtied erad’h, Tence oil ceredits Lelped. asi ddd the

511 and kerosar? sunplied by fhe U3SD or barters but they did not go

far. For ‘nmedialely S izble foreign exchange India turned to the

International Monchory #aor?, which loznt 1% fs.7.5 hillion cver the two
yvears (Teble IV°7>4< Seing desigrated as o country that was most se-
verely ailfected by the wigze in iy polcess, Indiz 2lso got grants of

B5e1.% Hillion Trom ke United Nzilcns Energency Fund.

In ™.872, deb’ serricing absorred throce—quarters of the gross
2id of 3.6.8 ill on. However, scrvice payments roge only slowly,
and lergely as a result of loans and grants Z“rom Internatiocnal insti-
tuticns - the Fund, the Bank and the UN - net ~nid utilized rose from
Bs,l.7 billicen in T972 to Bs.13.4 billion in Fi974 and Rs.15.2 billion

-9

in 1975,

5

To Tiranes these>a'flcwts the Government looked for credit. It
firs+ drsw on the Internaticnal Mrnetary Faad; it ebitained about
400 millinn or i%s nomal lines ~° credit, and got nnother $200 nil-
lion from ¢he Spoeiel 0il Pacility which came into being at the end
of 1974. In F1977 it pod o further $2C0 million from the 0il Facility
(International Fonohery Pma 1977 174). Indle got little from the
Wordd B-= -, T Panlclg farme of - visch assistancs @ s not suited to
the relief ol haiscuwe oo poywents dizizculiicos; besides, India with

its precarious balznce of parmeris rvalificd Ior cwedit from IDA,

o)

which had lent 1% Zoux tiines as mvebh as the oank, but IDA's funds were

Lo . - il . ¢ any = T T > . . 'l S g
00 strutched o wi-e Inlips oo oot el

faknlag

She CFCD (2977 clodns what ioe net bilaterz) 2id to India rose
irn 1974 and 3820 1:illion in

g75. But CEID ligu—wes are so ruch higher than Indian figures of aid

from $457 nillton in 2575 4o 3602 million

received {india 1975¢c: A4S} vaat they must iLrclude cousidersble sums

that India does not regerd as aid, However, OECD zs well as press

Y A

l/ These figures from Government budgets are siightly higher than those
from the balance of payments estimeted by the Reserve Bank of India.
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Table - IV.7 - OFFICIAL LOANS AND GHANTS,
F1972-F1976
(hwbillion)
AUTHORIZED UTILIZED

F1972 F1973 F1974 F1975 F1976 TF1972 F1973 Fi974 F1975 F1976 F1977

LO.LES 6.4 11,3 14.8 2i.9 8.1 6.7 10.4 18,8 20,2 12.9
International Mone- - _
tary Fund - - - - - - - 5.7 1.8 =3.1 -4.

~ Consortium 6.4 10.3 13.0 11.7 6.8 -6.2 7.9 9.0 9.9 9.7

IBRD - 0.5 1.3 0.9 2.8 0.3 0.3 0.4 0.4 0.7

IDA 2-5 4.4 5-8 7.1 - . 1.3 2-6 3-2 4-3 4.8

USA 0.3 0.2 1.4 0.2 0.9 0.5 0.7 0.7 0.4 -

UK 1-1 1-6 l.l bl - 103 103 101 006 °¢2

Germany , 0.6 0.9 1.1 1.2 1.3 0.8 0.8 1.0 1.6 1.3

Others 1.9 2.7 2.3 2.3 1.8 2.0 2.2 2.6. 2.6 2.7
0il-producing )

countries - - 1.8 10.2 1.3 - Cad 1.6 4.0 2.5
Qther eountries - 1.0 - - - 0.5 2.1 2.5 4.5 3.8
GRANTS 0.4 0.4 1.9 444 3.9 0.1 0.2 2.8 0.8 2.5
United Nations Y/ - - 0.7 0.6 - - - 0.5 0.8 -
Consortium 0.4 0. 1.2 3.7 3.3 0.1 0.2 0.4 1.9 2.4

h'4 - - - 2.4 1.8 - - - 0.8 1.3

Conada 0.1 G.1 GC.4 05 0.6 0.1 0.1 0.3 0.4 0.5

Sweden G2 0.2 0.3 0.3 0.5 - - 0. 0.4 0.3

Others ' 0.1 0.1 0.5 0.5 0.4 - 0.1 - 0.5 0.3
Cther ceintries - - - C.1 0.1 - - - 0.1 0;1
TOTAL LOANS AND .

GRANTS 6.6 11.7 16,7 26.5 12.9 6.8 10.6 19.7 23.0 15.4 11.1
Less REPAYMENTS 3.3 ~i,0 =4.1 =46 =5.1 =5,¢
Less INTEREST ' 1.3 2.0 2.2 2.2 =2.§ =2,
NET LOANS AND GRANTS 1.7 4.6 13.4 16.2 7.8 2.

1/ UN Emergency Operation Fund
Sources: EC Survey T77~8: 45, 105, 11, IMFI.78
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reports suggest that Iran gave about $120 million as oil credit in
1974 and another $165 million ip 1275, while Iraq gave about $100
million in 1974 and $70 million in 1975. Together with smaller cre-
dits from Kuwait and Abu Dhabi, the total o0il credits were abéut 250
nillion in 1974, $300 million in 1975 an? $500 nillion in 1976. A1l
these couhtries gave part credit o concessional terus agminst oil
sales. Saudi Arsbiz was the only country that tock full poyment in

cash.

The total net Government brrrowings from abroad rose from Rs.3
billion in F1372 to 5 billior in F1973, Rs.7 billien in F1974 and Rs.ll
billion in F1975. Grants frowm abroad, which fell to a negligible sum
in F1972 end F1973 rose to Rs.l biliion in F1974 and 8s.3 billion in
F1975. The value of inports ruse from Rs,19 billior in F1972 to B.50
billion in F1975. Of the incrcasc, B.20 billion or 60 per cent was
financed by increased exﬁorts; Rz.11 billion, or almest all the rest,
was finansed by loahs or gronts., Thus whilst the Government mencged
to mairtain oil impofts and avoid running down reserves, it had to
linit imports and borrow heavily till 1975 in order to balance pay-

rents.

E. The transfommation in F1976 and F1977.

In F1976, the balance of trade swuhg round dramatic:lly from
a deficit of Rs.12 million to a small surplus. The reasors were two-
feld. First, the terzs of trade, which had been worsening since
F1972, iumproved by 9 per cent in F1976 (Teble IV.6). Sccond, there

was a fall in imports of 20 per cent ovexr the previous year.

The fall was -2ue z2lmost entirely tc increasz=d output at home,
much of 1t in »ublicly owned large-scale industries (India 1977f 2
Reserve Bank of Indio 1977b). The output of sitrogenocus fertilizers
~rose from l.2 million tons in 1975 to 1.5 millicn tons in 1976, while
imports fell from 1.8 million tens in £pril-~December 1975 to 1.1 mil-
lion tons in the sane period of 1976. Sinilarly, net exports of iron
and steel rosc from rothing to 1.8 million tons as output rose from
5.6 to 6.3 millicn tons. Looking at industry s a whole, it -~ppesrs

that the spurt in its ogtput bég&n in 1975, and cspecially that the”

inyovement in .
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Improvenent in coal supplies and rail caracity in that year were é
pre—-condition for the expansion of 1976. Further; the fall in imports
during 1975 was due not only to the rise in output but zlso tn a slack-
ening of demand and accumulztion of inventfries. Thus, a rise in
public sector industrial output triggered off an industrial reces—
sion, ant thc wesulting change i the domestic balance of supply and

demand led to e sharp fall in imports.

Comparing F1976 with F1972, thé previous year in which trade
nearly balanced, we find thrt the terms of trade worsened 30 per cent
in the four yesrs, and the resulting fap was filled by a fall of 10
per cent in imports and rise cof 28 per cent in exports. The fall in
imports was achieved mainly by large-scale industries in predominant-
ly public ownership, the increase in exports by relatively smzll-

scale, labour-intensive, skill-intensive industrice.

. In F1976 there was 2ise a considerable inflow of funds, appa-
rently from Indiane resident abroad. It is not clcar how far it eon-
sisted of remittarces and how far of investment; but its volurme was
so large tho* it must have had o substantial element of capital in-
fldw. In 1975 foreign inyestors were assured of cenvertibility into
dcllars oo sterling if théy invested in high-yield term deposits in

vankss; the assurance apparently succeeded in attracting fundse.

Infermation is 5till accwmlating about the develoyments in
F1977.. Exports increaced from Rs.51 billion ir F1976 to Rs.57 billion
in F1977 (payuenis figures). Iuports rose frou .51 billion to
RsoBG » 2l o7 tme in o arinll tende leficit. Food imports fell
in F1977 following two years of good harvests; but the favourable

balance of payz.nts in F1976 led to liberzlization of imports, and
| non~-food imports rose by a third. Most of the rise was in row ma-

terial imporstssy machinery imports rnse little.

invisible earnings also rose significantly.' Erdgrents' remit-
tances, which brought in about Ps.5 billion in F1975, are rcported to
have risen to R.15 billion in F1976 and Rs.19 billior in F1977. Earn-
ings from tourism rose from Rs.l1,7 billion in F1975 to Rs.2.8 billion
in F1977. The rumber of tourists rose 14 per cent to 534;000 in 1976,

and arrivals .

.

@

<
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and arrivals in early 1977 were running 20 per cent ahead-of the pre-
vious year. Earnings of Indian consultaney and construction fims inp
West Asia are also reported to be increasing rapidly.

It was neted earlier that the loans received in F1974 and F1975
did not add to foreign exchange supply because zided preojects teok tine
to be implemented; conversely, aid utilization oontimued at a high
level in F1976 and F1977 owt of aid authorized earlier; Although re-
paymen§§-to the Internatioral Monetary Fund reduced net disbursed =zid
from Rs.16.2 billion in F1975 to Rs.2.7 bilfion in F1977, the concomitant
improvement in eurrent accont e2rnings led to a steady acoumulétion
of reserves, which rose from z level of Rse6 billion (excluding SDRs)
in F1973 and F1974 to Fs.14.9 billion at the end of F1975, s.28.6 bil-
lien at the end of F1976 and PBs.46.8 billion at the end of F1977.

This peréistent rise in reserves finally convinced the Gevernw—
ment that the payments crisis created by the risé in-0il prices was
ever, and led after March 1976 tq considerable liberalization of im~
pords. After the exercises in liberalization, imports of few commodi-
ties are under guantitative sontrel. The imports of a number of com-—

"modities are banned; they are chiefly consumer goods and goods pre-
duced domestically en a small scale.anﬁ at a high cost, such as drugs
and chemicals. The imports »f mest otﬂgr commodities, especially ma-
chinery and raw méterials, are more or less frenly allowed but for im-
port duties. The impurt licensing zystem in operation since Wezrid
War II is still retained as a precautioﬂ against an unmzneagezble spurt

in imports, but has been greatly ;implifiedo

.V CONCLUSION

"

The rise in 6il prices threw the Indian balznce of payments
Into disarray, generated strong inflationary pressures, oaused hard-
ship and unrest and possibly led to the impnsition of an authori-
tarian gnvernmeht, temporary as it proved. 2ut the crisis asontained
elements that ameliorated its full impact. For oie thing, the rise in
0il prices itself restrained the rise in the consumption of oil pro-
ducts, especially of two products that loomed large in the budgets
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of their comsumers, namely petrol fdf cars. and kerosene for rural
lighting. The prices of il products rose much less than those of
orude because the Government restrained iéfinerg' and distributors'
marginsgs; nevertheless, the rate of growth of o0il product consumption
fell from 6-7 per cent inthe fifties to 4 per cent in -the seventies.
For another, the rise in o1l prices led to the boom in oil-producing
countries which attracted a large number of migrant workers, whose
remittances home significantly buttressed the balance of payments.
Finally, thé world inflation set off by the rise in oll priees provi-

ded a favourable environment for exports.

Nevertheless,” these favourable features couid hardly make the
orisis disappear. In F1974 India ran a trade deficit of zlmest Rs.10
billion, ever one-ond-z-half times 1ts total reserves. In the short
run, payments could be balanced enly by borrowing, which India did
principally from the International Monetary Fund and the United Na~
tiong Emergency Fund. But in its search for funds India established
a new relationship with oil-producing stztes, especially Iran and
Irag, which was fruitful in a number 6§'ways. First, it resulted in
direct deals betweer. the Govermment and the oil-producing states. i
It thereby bypassed the majer oil- -+ . - - companies, whose profit-
taking the Govermment had for years been unable to control, and paved
tﬁe way for their takeover. Second, it attracted investment in Indian
Industrial and power grojects from Iran, Kuwait znd the United Arab
Emirates. Finally, it provided an entrés into the West Asian market
for Indian constxuctién and consultancy ifirms, including 2 number of

public sector fims,.

-y

. The GGVernment did not have much scope for reducing impects,
which were pared dewn to essentizls anyway. Hence its zttempis to
improve the bzlance of trade centred,ihainly an macTO-economic policy.
In F1973 and F1974, inflation made {t impossible tc get 2 grip on
revenue and expenditure; however; the Government, which owned most
of the banking system, sevcrely rastricted crazdit and made it expen-
sive in 1974. As a vesult, agricultursl prices began to fzll in the
autumn of 1974 as the harvest approached - the first time they fell
in the seventies. | '

Once the . .
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Once the back of domestic inflation was broken, the Government
found it easier to get a grip on fiscal policy. A-deficlt ef Rs.6.9
billion in the overall budgets of the centrzl and state govermments in
F1974 was wiped out in F1975 and balance achleved; the deficits in
F1976 and F1977 were Rs.3.3 billign and Rs.2.1 billion respectively
(India 1973a: 75). Credit control has, however, been much less sirict
in the last g@o years because of the rise in foreign exshange reserves
and the demand for credit generated by ascelerated industrial growth.
But two exoellenf crops have helped to keep prices stable.

Finally, the Government pushed forward domestic exploration and
production of oil. Although the probability of offshore oil was es-
tablished in 1967, the crveial decision to import the necesszry equip-
ment and technology was only taken ih 1972 under the pressure of
rising cil prices. Since then, however, exploraticn has been pursued
with vigour. Offshore oil began to flow in 1976; and against a current
crude throughout of 27 million tons the current offshore output is
4=5 million tons, rising towards 9 million tons by 1980. Thus; effshore
0il may turn out to be the most effective element of Guvernment policy
in the long run.

It is impossible to assess the relative importance of autonomous
factors, such as the restraint on oil consumptivni excrcised by price
rises, the emigration of workers and the upward trend in exports, ox
to0 distinguish it entirely from thet of policy variables, especially
since the rise in exports i3 partly dependent on official incentives.
‘But it is fairly clear that withou. the Govermment's early efforts té
obtain credit and to declate the economy, the terms &f trade wéuld have
dgteriorated even further. It may be argued thet the loss of income
through deflation offset the loss that would have arisen from a worsen-
ing in the terms 3f trade. Bat in 1973 and 1974 the expansion of out-
put was held up by supply bottleneciks rother than by lack of demand;
deflation could therefore hardly have resulted in much loss of output.

A Income effect

We may now turn to the macro-economic effects of the rise in oil

prices. Whzt matters here is not the rise in itself but the dgteriorétion

in the .
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in $he terms of trade that. it led %o. The problem is to decide the base
year from which to reckon the deterioration. We have ehosen F1972 as the
year immediately preceding the spart in oil prices. But it may be noted
that this givég a somewhal larger estimate of the loss from worsening
terms ¢f trade then, say, F1970 or F1971 would since the te{ms of trade

in F1972 were more favourable than earlier or later.

In Table V.1 we have.qalqulaféd what would have been the cost of
0il imports if their prices had risen at the same rate as the average
for all exports, and dedﬁctéﬁ it from their actual cosf to obtain the
rise in cost due to a Qorseningfof the terms of trade. The excess cost
has been divided by the year*é‘GNP to get an idea ofthe provortional
loss of income sustained becausc of fﬂe faster rise in ¢il import prices.
The loss of inccome in F1973°w5§'o.5 perzcent, while in the next thiee

years i} was about 1.5 per cent of the GNP, -

We may similarly calculate the cost of detecrioration in the gene-
ral terms of trade, which owed a great deal directly and indirectly to
the rise in oil prices. The cos$ calculated in Table V.2, rises from
0.6 per cent in F1973 to an average of 2.7 per cent of GNP in F1974-F1576.
Thus, 2.7 and 1.5 per cent of GNP are:the upper and lower limits of the
loss of income arising from the'}iée in o0il prices, and 2 per cent may be

regarded as a reasonably close estimate.

Of this 2LperAFent, about a half can be attributed to the rise in
kerosene prices alone. In the absence of more recent estimates, we may
refer to a National Sémple Survey which estimated that kerosene absarbed
1.1 per cent of consumer cxpenditure in 1963-64 (India 1968). If this pro-
portion had persisted into>the seventies, and if the expenditure~elasti~
city of kerosene consumption had been zerd, the doubling of kerosene pri-
ces between 1973 and 1976 would have reduced real incomes by 1.1 per cent.
In f.ct, average consumer prices rose about 15 per c=snt, real per‘éﬁpita
incomes rose 5 per cent and kerosene consumption fell 5 pexr cent in
1973-1976; so we get = Paasche estimate of the fall in real incomes due
tc the rise in kerosene prices of 0.9 per cent. DBetween these upper and

lower limits, 1 per cent may be taken to be a reascnable estimate.

The estimates of the temms of trade effect are compared in Teble
V.2 with the actual growth in real GNP. 1In F1974, the shzrpy fall of 2.6

per cent .
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per cent through the terms of trade effect coinoided with the negli-
gible overall;rise in GNP of 0.5 wer cent. Agricultural outpqt fell
by 3.5 per cent in the erop year 1974-75 (that is, July 1974 to June
1975); foodgrain imports rose from a negligible figure in F1972 to
Bse4.7 billion in F1973 and E.7.6 billion in F1974. Thus, it was the
poor domestic performance that nmade the terms of trzde effect so diffi-
cult to absorb. In the crop year 1975-76 agricultural output rose 15
per cent; and o guard against shortages and damp down inflation the
Government imported f:.13.4 billion's worth of foodgrains in F1975.
This rise in foodgrains supply, together with a 10 per eent increase
in industrial output, finally oorrected the balance of payments
effects of the rise in oil prices in F1976. The iterms of trade

effect, however, will persist much longer.

Table V.

INCQME EFFECT OF THE RISE IF OIL PRICES F1972-F1976

F1972  F1973 F1974 ¥1975 F1976

Index of »il import
" prices (F1968=100) 62 156 472 489 538

Index of export

prices ( " ) 120 146 183 197 210
Index of oil im~
port volume ( " ) 391 427 21 299 312

Actual cost of
0il irmports (F: billion) 2.04 5.60 11.57 12.26 14,12

o bl aioy -
Cosv 2 oll i

poerts at F1372

terms of trade( " ) 2.04 2.70 2.32 2,56 2.85
Excess cost of .

0il imports  ( " ) B 2.90 9.25 9.70  11.27
GNP at current

prices (™ ) 431.59 537.04 632.03 649.96 690.47

Excess cost as
proportion of

GNP (Per cent) - 0.53 1.46 1.49 1.63
Sources: India (1978a): 57, 101 Reserve Bank of India (1977a)
(1977¢): S 755~S 758 : S72 S78, ST9.

S 745 .



12

Table V.2
INCOME EFFECT OF DETERiORATION IN THE TERMS OQF
TRADE ~ F1972 - F1976

. : F1972  F1973 F1974 F1975 F1976
Index of import

prices (F1968=100)} 97 138 239 280 278
Index of export

prices ( " ) 120 146 183 197 210
Index of import

volume ( n ) 391 427 291 299 312
Lctual cost of '

imports (Rs billion) 18.67 29.55 45.19 52.65 50.74

Cost of imports _
at F1972 terms: -
of trade (. - ) 18.67 26.;6 28.76 34436 32,01

Excess cost of -
imports ( " ) 3.39  16.43 18.29 18.73
GNP at current ]
_prices (™) 431.59 537.04 632.03 649.96 690.47

Bxcess cost as
proportion of

GNP ( Per cent) - 0.63 2.60 2.81  2.71
Growth rate of

GNP at 1972

pI‘ices . ( " ) - ’ 5.2 Oc5 805 106

Sources: As for Tgble V.1.

Against the temms of trade efiect, however, one should bal-
ance the rcise in ONF through the earnings of emigrants to the Mid-
dle Bast. No relible estimates of these earnings are available.
But the remittances of Indians abroad came to Fs.19 billion in
F1977, oY about 2.5 per cent of GNP, and officials mut the share
of che Middle.East at well over a half. Hence 1t is possible that
by F1977, the terms of trade effect was neutpalized to a subatantial

extent by emigrants' income

B. Employmeng effect

What change in employment would have accompanied the fall in
GNP due to the rise in o0il prices? This question cannot be answered

with any .
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with any degree of accuracy in the absence of employment statistics.
Only the more obvious changes in the demand for labour can be pin-

pointed.

There are a number of labour-intensive industries associated
with the motor vehicle; in which a fall in emﬁloyment or in the wgrk
load cov o “n¥arred fwom the fzll in petrél;bohsumption. An indus-
try which has been obviously affected is three-wheeled and four-wheeled
taxis, which are easier to catch in the cities than they were before
the rige in oil prices; intervbws'w%th taxi-drivers confirﬁ»%he im~
pression of glackened demand. BEmployment in car reopairs also appears
to have fallen; there are fewer wdyside repairers, and there hus
been especially a fall in fhe nunber of repairers who are not attached
to 2 petrol pump. The fall in the output of cars was noted earlier
(Table II.3). Whilst employmént in such "organized" industries as
cars would not fall in proportion to output, a fall in work available

and in earnings was inevitable.

.This is jwt the direct effect of the rise in petrol prices on
the enployment in car-dependent occupations. In addition, there wouid
be indirect effects arising from the falil in the real incomes of car-
JWners. An aversge car-owner typically spent 15-2C per cent of his
income on running costs of his car (including repairs); hence the

real income effect of the rise in petrocl prices on this class was
substantial.

{3 though the »cal income offcet of the rise in kerosene prices
Swas oy of o oder of 1 oo cens by contrast, it was spread over

a much laxrger populetiony and it probably reduced the demand for a
wider range of goods. In this way, the employment effect of the

rise in oil prices wes diffused throughout the economy.

One can expect the genercl fall in employment to hive becn
smaller than the fz11 in rezl ineome fox twe ressons. For cne thing,
a2 proportion of the fall in output would have been absorbed in a fall
inrproductivity; for another, thc productivity in oil-dependent in-
dustries was probably higher than the average for the economy. Hence
it is likely that the employment effect was less and perhaps consi-
derably lcss than the 2 per cent fall in real incgmgso But even if

it were . .
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it were 1 per cent of total employment, it would w:ount to 2 mil-
lion workers. The number of mygrapts to the Middle East 1s vecry
wncertaing Informed guesses place it at over 300,000 and below a
million. Whatever it may be in this range, it is alwmost certainly
much smaller than the loss of employment zs a result of fhe rise

in oil'prioes.

- Though it is well below the above orders of magnitude, one

should mention the rise .in employment in ccal mining. Average num—
or employed rose from 449,000 in 1973 to 502,000 in 1975. Although
output rose by 6 per cent in 1976, employment ir the first 8 months
indicated that the annual figure would probably be slightly below
that for 1975 (India 1977c). Output in 1977 is estimzted to be
almost the same as in 1976, so employment is unlikely to have ri-
sen. Hence there was a goin of about 50,000 in the number employed
between 1973 and 1977. However, only z part of the rise could be
attributed to the éwitch from 0il to cozl. Coal output rose from 78
million-tons in 1973 to 101 million tons in 1977, or by 2% million
tons. In Chapter II we cited an official estimete of 70C,000 tons
of fuel o0il replaced‘in induétry'by coal. The coal required to re-
place the 0il was probably -in the neighbourhcod of 2-3 million tons,
or not much above 10 per éent of the rise in coal output. Sec the
rise in employment in coal mining that could be attributed to direct
substitution of coal for oil is unlikely tc be much abowe 5,000.
However, indirect substitution through coal-bascod electricity in
industry cg well es in irrigzticn could well rzise the figure signi-
ficantly. UNevertheless, the maximum figure that could be arrived

2% would be in the 20,000-30,000 range - considerably lower than the
overall ecmployment effect and the number of emigrants.

Thus it is difficult to avoidé the conclusion that the rise in
0il prices led to a net fall in total employrient. The f£2l1l is une-
likely to be as low as 2 million or highexr than three million: two
nillion is. probably the best but a highly approximate estimcte.

C. Redistribution effcct.

On income distribution we have no reccnt data; the last

published H3S + & « o .
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published NSS expenditure survey refers to 1970=71. We must there~
fore build up a picture largely on the besis of inference.

We méy note at the outset that the rise in o0il prices and the
conoomitant rise in coal and electricify iarices did not directly
affect the distribution of moacy inccmes except to the extent that
incomes in those industries roge. ‘heir effect on income distribu-
tion was essentially indirect; +the incidence ofthe consequent price
rises on different income groups was uneven. The effect was on the

distribution of real incomes rather than of BNCNey incomes.

About four—-fifths of oil products are consured in industry
and transport, énd a rise in their price affects income~earners only
indirecﬁly. Tﬁié is true for instance of naphtha usecd in fertilizer
manufacture, hsd used in goods transport and fuel oils used in indus=-
try and in power generation. The effsoct oh real income distribution
of the rise in o0il prices transmitted through these intermediate
goods and services is largely impredictable. It is not even certain

. that the prices of final goods were invariably raised thereby. We
have, for instance, pointed out earlier that because the price of
hsd and kerosene zre equalized and the price of kerosere held down,
the price of hsd rose less then the average of wholesale prices.
Thus, the 203l current c-ai: of rocl tronsport, hoth ~f goods and

_ passengers, probably came aowni. The osrice of naphths wasraised;:

but the consumpticn of nitrogenous fertiliz cxrs rose nevertheless

ffom 1.7 million tons in F1973 to 2.7 :xillion tons in F1976. Appa-
rently there was considerable exce.s demand for fertilizers earliers
the rise in oil prices reduced the demsnd for gasolene, raised the
supply of naphtha and hence of fertilizers. It is therefore possible
that the increased supply squeezed oul thre sqarcity margins realized
on fertilizers by intermediarics and that‘the final tuyers were little
affeqted by the price rise. Thus, the redistributi&e effects of thé
rigse in the price of oil vroducts where they weére used =g 2n interme-

diate prodvet 2re extremely complex and -wirtually unpredictable,

We are on fimer zround with two oil prcductes that are used
as consumer goods, nanely keroscne and gasolencs The effect of the

tise in the prices of these products among their users is clear.

The expost « » « « &

°
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The expost price elasticity of their consumption.was vexy low; an
approximate doubling o their price~ led to a fall of about a quarter
in gazolene consumption and a sixth in kerosene consumption; and a
good proportion of the latter fall was probably due to the fact that
hsd ceased to be adulterated with kerosene. Independent evidence from
the NSé'survey of expenditure.ér ael and light (India 1968) confirms
this. And low price elasticity implies low income and substitution
elasticities. In other words, the rise in the prices of kerosene and
gasolene had a substantial incoﬁe effect and tended to stick, in the

short run at any rzie.

Income elasticity belew unity implies that the proportion of
income spent on a commodity would vary inversely with income; this
again is confirmed by the NSS survey. Hence if the substitution effeet
is small, the effect of a ohange in the price would be regressive.

Among their respeciive users, therefore, the rise in the price of

kerosene and gzsolene worsened real income distribution.

, This applics to each price rise individually; 1t is mueh more
difficult to predict the combined effect of the rises in the two

. prices., The effect of the rise in the price of kerosene was spread
right across all income groups, but was nct substantial since the ex-
perditure on kerosene was only 1.6 per cent of total expenditure even
for the lowest expenditure group. The rise in the price of gasolene,
on the dther.hand, mainly affected only the small group of users of
cars and texisy the rumber -F 2-~rg and taxis is urnder a million even
now. But hir grovn spent 2 larve proportion - 15-20 per ont - of
its income on gasolene. There is unavoidable uncertainty dout the
average incomce, and vhe expendivare on grsslene would vary from town to
town according to average distances travelled: but 2either fact can
disguise the substentiel income ¢ifcet cn cor wsers. The cffeat on
users of scooters, motor cysles and scooter taxis was probably not so
severe, but certainly more so than on the lcss offluent scotion of
the population, and the overall effect ofthe riges in the price of -

kerosene and gasolene was to reduce inequality in rcal incomes.

Tﬁis, hawever, is only the first-round .ffect. The savings

propensity in India beihg low, a large multiplier effect of any

jnitial change . .
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initial change in incomes must be expected. Unless technology is
changing rapidly, the distribution of the successive rounds among
income groups will be similar to”the¥average income distribution, and
will fend to swamp firgt-round income effects. Hence 1t may be in-
ferred that the rise in the price of kerosene had little overall
impact on dncore distribution, and only the rise in the priee of
gesolene left an enduring influence. Henee 1t is likely that in the

agsregete, oll price ri#es somewhat reduced Income inequalities.

D. Technological effects.

Technology is clrcumgsoribed by capital; the peossibilities of
changing teohnology in the short run are limited because equipment
cannot be changed rapidly. The only eineption to this in the case
of oll produects are certain furnaces and boilers used in industry
and in powsr generation which can use either coal or furnasos oil or
verying proportions of both, or can be converted from the use of one
to the other. Conversion to coal has been undcertaken in India with

active Govermment encouragement.

In power generation; 2 mumber of boilers in plants at Uttaran
- and Dhuvaran in Gujarat and ot Barauni in Bihar, which were oil-fired
ezrlier, were converted to coal-firing. The savings were, however,
offget by the exhaustion of lignite mines at Neiveli .which required
the use of ¢0il in Neiveli power station. The Jlant will go bagk to
lignite when the new mine being develcred nearby comes into produc-
tion. Aport from these large plars, there are e nurier of small
diesel generators in outlying places where the demand for power is
small; but their total consumption of oil is limited, and they are

being phased cut as the places get connected to the powér grid.

Apart from oil-fired boilers, stesm plants in coal-fired
stations are 2lso fed with c¢il 45 keop vhem going‘wheﬁ the load is
. low. rccording tc power engincers. Tthe new steem plants built by
Bharet Heavy Electricals require oil even wien rurning at a high load.
. Apparently, BiBL has nct been able to show yet thoat they do nct. So
steam plants continue to use cil;y but oil conservation officials

clain that the oil requirements per kwh have been brought down.

Industry uses « o ..
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Industry uses a nwunber of oil products for different uscs.
It uses light distillates,mainly naphthe, for chenicsl uses. I wses
furnace 0il® of certzin kinds to fire farnases for smelting metallic
ores or neking cement, glass, porcelain and bricks. It also uses
diesel or furnace oil to fire boilcrs and to furnish motive powers.
Coal is theoretiozlly substitutabls for oil in ali these uses, but
there azre limitations. Coal cannct be direétly used for oil as ehe-
mical feedsitock. Coal-using chemical plants can babuilt, but their
capital costs are appreciably higher. India is tuilding two coal-
based fertilizer plants, but their construction pericds have been

inordinately long; neither is near conmpleticn.

Coal can be substituted for ¢il in furnaces and beilers pro-
vided tbese are designed tc¢ use either fuel zrd the substitution
does not affect the quality of the product. It was in $his ares that
the Government forced the pace of conversion btv resorting to physi-
cal allocation of furnace oil. The policy was not ineffective: by
1977 annual savings of 700,000 tons of furnace ¢il were being nmade
(including savings made in power generation). But the conversion
only halted the rise in furnace oil consumption, which continues'to

be many times larger than the savings.

*TPinally, we might mention the change in irrigetion from die-
sel to electric power which wes not prompted by the rise in oil pri-
ces but probably received o fillip from it. Irrigeticn with electric
notors was cheaper even befcre ihe 0il prices rcese and was limited
“only by vower distribution. The rise in o0il prices, however, led the
Government to accelerate the extension of power lines to villzges and
thereby focilitate the ingtallation of riotecrs. The rise zlsc led the
Gevernment to favour electrificaticn of railwey lincs; but vwing
to the long gestation lags in elecirification, railways centinued to
expand their fleet of diescl engincs and to raise their diesel con-

sunption.

E. Changes in consumption patterms.

In consumption nc less than in production, replacencnt cr con-

servation of o0il products requires o chinge ineuipuent - in this case,

in conswner .
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. in consumer
' [chuables.' Whether in lighting, in ccoking cr in trensport, the fuel
is relatecd to the device,'aqd the “wo must be changed together. The
cest of consumer durables is high in ielation tc incemes, ~nd con-
sumers are by z2nd large as slow to change their durables as firms,
are to chinge their capital equinzent, at any rate in Indiz. But
in =211 arezs vhere 0il ~roducts wcece used, there were well-estab-
lished trends ir the acquisition of consumer durcbles which the rise.

in oil prices accentuated.

In lighting, the extensicn of electric power to villages,
underteken primarily to supply rower for irrigaticn and small indus-
tries; clso brought them dcmestic lighting. Lighting with kerosene-
using lenterns, which ezrlier was bdeing revleced vy eleciri¢ torches
among the rural pcor, began to be replaced by eleo?ric lights among

the better-off rural pcpulzticn zs 1m2ins electricity became available.

~In cocking cgnin major changes in the consumption pattern
emanated {rom supply chonges. The rise in gasolene priees reduced
the derand for it and enczbled refineries to produse riore liquefied
petrolewn gas, for which there was cpnsiderable excess demand, The
demzand continued $o cuistrip suprly; but as o result of the oil

price changes there wsb a substantizl extension cf cooking by gas.

In transpori, the risc in gasolene prices led car-owners tc
seek cheayver fims of transport. In some citis they began to pool.
cers: o nunber of cun=-owr 2y travelling between the same pcints of
residence ~nd woik would shrre the crr, each using his car in ‘tuzn.

More clutividy, & -fmewed <. LCLiisoe?s wOULZ ~kurter o btus to trans-

‘ncoiion residential area.

w

port-them froi a commcn place of work te
In a muber of cities, zinibuses or luxury buses began to .run which
charged higher farcs than the nirmel tus service and provided more
corfort anc less cenges*tion. Thus, the egalitarian tfanspomtation
system which previded all with the same stondard of service at the
sanie fareé, which charcetericed Indien tewns, has been increasingly
replaced'by'a more differentiated s&stem previding varying sitondards

of service tw people in d:ifferent income obrackets.

F. Implications .

2
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F. Implications of cgggggs'in energy profile.

In production as well as-consumption, it is clear that oil
broducts have been partially replaced by coal and electricity in a
mumber of uses. This is also‘reflected-in the overall rates of
growth of consumption. Some estimate is called fer 8f the effects
of this change in energy cénsumpfion pattern on the economy.

Ton for ton, coal is more labour-intehsive than o0il; the
dispropertion is even greater if the relative efficiencies in use
are taken into account. The picture is slightly less clear in the
case of substitution nf electricity for oil. Tre efficiency of uti-
lization of electricity is generally extremely hign in thermsl and
mechanical uses sue¢h as predominate in industry. But the efficiency
of utilization of coal in power generation is very low - the aver-
age in India is only 25 per cent. Hence the overall efficieney of
electricity rarely exceeds 2C per cent, and its laboux intensity
(including the employment in the mining of required coal) will ale-
most certainly be higher than of eil.

However, the higher labour intensity of edal nr electriqity
does not mean that substitution effects set in train by higher oil
prices will invariably increase.enployment. Forwhile the precise
magnitudes depend a great deal on whether a céal mine is open-cast er
a deep mine, on the character of the seams,-on the degree of necha~
nisation, etc., the capital costs ¢f coal are by andnlarge higher
than thos2 of oil nn-.a replacenent basis; so also are the costs of
pewer. Hence the replacement of oil,by ¢nal Hr électricity will
raise the capital-sutput rﬁtio in the energy sector and will reqﬁire
a higher rate of investment for the same rate of growth. This can
be said on the Basis of costs in the cnergy producing sector itself,
In the energy-using sector, the capital cbsts of electrie equipment
are often lower than of oil-using equipment. For the wholc economy,
the investment required in coal mining and prwer generatiqns would

predominate since botl: are highly capital-intensive industries.

Hence undess tie overzll investment rate is raised, it is’
likely that a changeover fror oil would reduce the growth rate of

the economy. « o« « . o
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the economy. The effect on the rate of growth of employment is less
certain since the labopr—inténsity of the energy sector would in-
crease. But employment in fhe energy seétbr is such a sﬁall propor—
tion of total employment that a fall in the growth rate of GNP would
be.aconmpanied by a similar f211 in the growth rate of employment.

This course of developuents cennct be traced in the behaviour
of the Indian economy in 1973-1977 becaﬁse there was céﬁsiderable
underutilization of. capacity'in coai mining and ih power generation.
As a result, what substitution did take place did sé without fresh
investment (or without a rise in capacity thmugh fresh investment)
in coal and power, without a risé in capital-output ratios, and with-

out even a commensurate rise in employment.

Nor ﬁight thege osoneluaicns apply‘to the futﬁre, at any rate
in the long rﬁn. For with the grqwing scarcity of oil, capital costs
in 0il production are also going up. Immediately, the increase is
due to the fact that with the progressive exhauéfion of reservoirs
cn land, ~il is being increasingly obtained offshore, and offshore
capital costs are appreciably higher. In the‘lqnger run, the suec- .
cess sate of exploration wells will decline, and the capital costs per
successful well must inerease. iience a point must come when the ca—

pital costs of cil are as high as those of coal.

Our analysis tims peints to two conciusions, one for the me-
dium run and one for the longer run. In the-medium term, oil explora-
- tion wilil be an activif& with = high rate of refurn. The cost of win-
ning oll from existing facilisies and éefining'it is.so much lower
than the cost of an equivalent quantity of coal that success in find=
ing 0il must command a high premium. However, once the rate of suc-
cess has been. brought down to the level where oii has no advantage
over céal, the average oapitélfoutput ratic in the energy sector will
bé gignificéntly higher than now, and economies = including India -
will either be investing a signifioantly a higher proportion of their

GNP or growiﬁg more slowly.

It should be.pointed out, however, that we have presupposed

the absence of a radical improvemeﬁt in technology. In the present

state of .
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state of technolsgy, coal and power are the most competitive sub-
stitﬁtes for nil. All other sources of enexrgy either are limited

in supply (for instance, wind power, wave power or biomass) or have
high capital costs (for instance, solar power or geothermal power).
If & technological:breakthrough.significantly reduces the capital
costs of coal (for instance, in situ gasification) ou of solar power
(for instance, a cheap solar cell or an efficient sfirling engine),

the rise in capital-output ratios may be avoided = and the future

may.bé mere like the present.
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