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When o i l  prices rose f i v d c l d  between 2972 pad 1974$ 

the case of bdia seemed hopelusz to mny obocmers. In 1974 In- 
dia' s jnprts of oil and p r o $ ~ c t s  c m e  to 76 per c ~ r i t ,  the trade 

deficlt t.o 29 per cent of her z q o r t  earnine;a: prop or ti or,^ t h t  

seemed unsustahable the  long run. Y e t  today India does not 

k v e  an oil problea o r  a ydp~erl_ts ~ r o b l e i n  bj, e l 1  aaccmts . Row 

.uas t h i s  t r a ~ s f o m a t i o n  achieved? Wns t  t i d  it c o s t  ir: t,errns of 

lost incaiie md, efiployn~nt? What t e c h r i ~ l o g i ~ i d  cbges did it 

occzsios?? Those are i-he qu~s t io l i s  that this study seeks t o  m s -  

wer. 1%~ e c P ~ : x i s  is on the rlkvelapenss fr- t i e  s~ventfes; 

ear l ier  developents  -ire seferzed to only as essestial bzck- 

ground. It will be obviouz tha t  f o r  the baclcground I owe a gree t  

dea l  to pevio-as studies, m 6  i y ~  p ~ticiclA r to those of >Kchael 

T m z e r  (1969) BipI:-% Dasg~pta (19713, D a ~ ~ i d  5enclcr:;on (1975) and  

R. Vedava i l i  (1976) . she oi"ficia.1 enerr j  surveys (1nd5 s 1965 1: 
7 m$.i& 1974) tk-ouF;kr 1 d s g ~ l . y  outdcteri fcr r~,y prrcpcse, have not  been 

neglected; anfi t h e  rxmeroas stu2ias of i J s t i o x 1  Ccuncil of Applied 

Zconomic Res~~rch, my o l u  t ~ c i r ~ g  gromd,  h v e  f'omei! i~dispen- 

sable r3aLing. 



1;11 units used other than b-3slrels are metric. Some 

Indian  statist ias refer  t o  f i m c i a l  y e a s  running from 

April td March. Financial  yesrs m e  iden t i f i ed  in the t e x t  

b r  a pr~f'ixert F; F!-YT$, Yo;' ins  tznce, stancis f o r  the fi- 

nancial par 1574-75. 

The fipee exckfige rztes hat-e behaved as follows in 

reaent y e u s ;  

Rupees per unit m f  a-wrcnry a t  the er~d of t h e  y e a  

SDR 0s $ 



I OIL m m mm EIrnGY EcoNoPri 

Divergent views are t o  be encountered on the role o f  oil in Indian 

energy consumption. A f t e r  the spurt in o i l  i>r'?es ir)_ 19?3 k d i a  was among 

the.countries l i s t e d  b: the Tr i te r3  IJations as mst severely affected. The 

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

"India's imports of oil coula weii increase fourfold in value 
between 1973 and I975 (from $ ~ + l 5  m i l i i o l y  to $ 1 ~ 6 7 5  mi l l i on ) .  
!The forecast rise beheen  1973 and 1974 d o n e  (about $720 
m i l l i o n )  equals 32% of her 1972 &por ts  and about half her 
fareign exchange reserves. India has also been h i t  by the in-- 
creased price of food. ln a d d i t i o ~ l  her own food production 
w i l l  suffer as a conseqwnce of the increased c o s t  of fe r t i -  
l i z e r s  (both imported end home produced), According t o  World 
Bank projections India  would have an increased financhg need of 
about $800 m i l l i o n  in 1974 . over 1973 as a consequence of the 
o i l  price increase, of r.ikich a maximwn o f  a b o ~ t  $600 million 
could be covezed by existing loan arrangements, drawing down 
of reserves, am2 potential  bor~owirg from EG and ather public 
loan sources. This would leave an uncovered def ic i t  ;f aver 
$200 million. Gnless special nelp is obtained ( e - g ,  under b i  
lateral arrangements with IT= o r  fmn: the new Special rlznd of 
the United ~ a t i o n s ) ,  this i~plies either very restrictive h- 
p o r t  po l ic ies  ( w i t h  consequent disastrous results on economic 
growth and the spread of poverty), or a bigger expansion of 
exports (the scope&f which is probably quite limited in the 
short tern) ." ( ~ l l i s  1974: 35-36) 

There is also the  alterrzati-v? view, often expressed in India as 

w e l l  as elsewhere, that India is essentially a backward count ry  with an 

overwhelmingly rural p o P d a t i o n  which consmes iittie of comercial fuels 

and. is therefore largely vniouchea by the ri~e in oil prices ( s e e ,  f o r  

instance, 3eddp and Prasad 1376 E F' 

Ta an extent this divergence ol' v i m s  is due t o  a dd ' f~rence  in 

focus. B concern about  :ne kr3zc-t of t!re s t s e  In oi l .  prices was based 

t o  a large extent on t h e  r z s u l t i f i ~  i~al,zl,nce of ?.,ayc~erts difficuYties. The 

playing down of t h e i r  impact must, on the oo-ter hand, give more im-port- 

a c e  t o  those who a r e  largely en@-& ir? subsisterce groduction ox t o  

the poor whose e n e r a  r,onm!pt.icn is lot.;. s t  in a L a r s  dcwee, the 

diverg-ence is attributakle t o  n rr? tiplicit?? cf concepts mil the result- 

ing multitude of divergent mea~urernents. 



. Indian energy consumption k s  been the subject of twa of f i c i a l  

committees ( India  1965, 1974) a d  2. number of rrivate studies (~endesaon 

1975; hshkari 1975; Parjlch 1976; National Comcil  of Applied Economic 

Research 1360%. , 1965) which essentially deal with e n e r a  as fuel. Some 

newer studies take energy a wider sense as heat and work of human use 

(Odendlhal 1972; Plakhijani and Pcole 1975; Bhatia 1975; Revelle  1971); 
they have been valuable in pointing out the large volumes of energy con- 

sumption igiosed k conventional e n e r a  s t u d i e s ,  in s h o w h g  the inter- 

dependence of a l l  foms of energy 2nd in exploring the connectior, between 

human standards of l iv ing and the explair;;tior, of natural resources by 

~ e o p l e  and animals. .As is t o  be expected with pioneesinp work, however, 

they adopt widely d i f f e r en t  concepts and therefore yie ld  non-comparable 

results; t'rley also deal  with parts of the economy, a d  it is no t  elways 

clear  how the parts fit i n t o  the whole. A n  a t t ezpkhhe  been made else- 

where (~esai 1978) to piece together M o m a t i o n  on the  basis of a network 

of unifclm concepts. H e r e  w e  shall only present the relevant r e s u l t s .  

Energy consmption may be wasured zt t h r e e  Levels, corresponding 

t o  which we have concepts of primary e n e r g ,  f inal  energy amd useful 

energy. Prim= energy is a l l  energy d i rec t ly  and indirectly used f o r  . 

economic activity; it includes ener,qy used by transforming ixidustrfes 

l ike refin~ries and electric p o w e r  s ta t ions,  5ut excluaes the e n e r a  tha t  

they supply. F b a i  energy is the energy tLat i s  directly used for econo- 

m i c  activity; it exchdes  t h e  e n e r a  used by t~ns fomi i l g in&ds t r i e s  and 

includes the energy suppliec! by tiler;. CIzarIjr, the difference be t-men 

primary and f h l  e n e r a  is the energy lost in transformation f r o m  onE 

form i n t o  another. Finally, usei'ul cnezgy is tile energy tht f i n a l l y  re . 

sults in wori; or he2.t a e h l l y  used in economic activity, It is thus 

final energy discounttcl for t h ~  eff iciensy w i t l i  which it is used. The 

efficiency of most ~nergy-consumkg -proczs?cs i~ less t5an 50 per c ~ n t  

and of ten  mch lower. Hence -~szCul znerg: ccris~-.ptior, is o n l y  a fraction 

of final e n e r a  consumptiol; aid a s t - - 1 1  s m ~ l l e r  fraction o f  ;jrimary en- 

ergy conswcptian, However, tile diPference between p r G n a q ~  and final 

energy consumption is large o n l y  x l i e r ~  e i t h e r  pow=r g ~ n e m t i o n  or hman 

beings and animals are important suppliers of energy, f o r  theze three 

are relatively ineff icient  traxsfomers of energy. 



A-gate e n e r a  consumptioll in 1970 Fn terns sf a l l  three can- 

cepts is' swnmarized in h b l e  1.1. A s  is t o  be eqected,  the primary 

energy est imates are dominated by human and & labour, However, 

this domimace only implies that the calorllfic equivalent of the food 

eaten bjr L-ma beings and =Lmls is large in comparison t o  that of 

fuels consumed. !/%is fact night be significant, f o r  instance, if we 

are considerlag the relative advantage of more tractors and more mi- 
mds. But as far as our present question of the contribution of o i l  

t a  enera surply a s  concerned, it is the final or the  effectiveerg3. 

consamption that is relevant. 

Pr- F Efficiency Useful 
energy enerm of use energy 

KTJ ICTJ % % KTJ % 

ConmerciaL enerm - 2676 2 3 . 4  E;64 47.6 
Coal  1850 18-6 1388 22.4 2C 278 19m9 
Oil 805 8.1 6 6  10.3 45 286 20.5 

Gaa 21 0.2 10 0.2 60 6 0.4 

Electricity - - 157 2-5 60 94 6.8 

Anhate e n e x  --- -- 4153 42.8 a 1 L  
+E.Iwlldn beings 691 7.0 69 l,1 40 28 2.0 

~hiruals 3462 34-3 346 5.6 178 12.8 
- Y _ _ - Y _ _ .  

51 -- 
99a7 190.0 6109 l o o , ~  1394 100.0 

Source: Desai (1978) 

Of t h e  two, e a t h a t e s  of f h l  energy consumption are more 



reliable. Final energy estimates have by now been made for a large 

m b e r  of countries; their methodology is therefore well established, 

and t h e i r  stztistioal basis is relatively firn. Useful. e n e r a  estima.tes 

depend on efficiency parameters thzt are 3nly appmxiuate averages; 

hence they are subject .to h e v i t a b b h p ~ c i s i o n ,  and should be treated 

w i t h  g r e a t  circumspection. . 

According t o  Tzble 1.1, oil suppl ied  only ;bout 12 per cent of 

the final energy consumed; i t s  c o n t r i b ~ t i o n  wzs appreciably less t b  

that of c o d  among commercial fuels. But t h e  picture in terns of use- 

rul energy was very different:  o i l  supplied nearly a q d e r  of the 

yseful energy, It wzs more in;porkant th= coal or firewood, and twice 

as important as ariim~l power. The difference is due tc the relat ively 

hi& efficiency ir use of o i l  - over twice as high as G n a t  of coal and 

t h e e  to f o u r  times that of non-cocx~erciel fuels. The average eff i -  

ciency in use of o i l  is low - 20-25 per cent - fo: indusirial market 

economies (~conomic Commission f o r  Europe 1976: 64) because of the  pre- 

da-ce of cars as oil users. They are ,  however, unimportant 5n In- 

dia, where t h e  propor t ion  of gasoleno in o i l  product c o n m y t i o n  was 

only 7.5 per cent in 1970 (India 1974:: 61) ; the m j o r  users of oil are 

industry, m.flways, trucks and &l hauseholds (~esai a d  a t i a  1968)~ 

The Energy Survey Committee found ail t o  be 6.5 times as efficient as 

an equal wefght of c d  j11 competing uses (India 1965, 324). h view 

o f  the fact tha t  fuels tend to be used where the ir  efficiency is higher, 

we ~ E T E  assumed t, ~t o i l  -,:cs 2.25 -Limes as ef i ic ient  in use as coal on 

the avers,-; its ac tua l  relative ~ f f i c i e n c y  i s  pmba,bly bSgher and its 

share iri uskfid ew1er.a- c~nsxi:p?ion , ~ e a t e ~ .  

Pte share of oil ix sggregxte e n e r a  ccnsuqt ior .  understates i ts  

mlo for h a  reasons: oil-using sec to re  irzluance t he  l e v e l  of acti- 

vity in the  rest  of the ecocom3-, and o t h e r  forms of energy c;=xot be 

substituted f o r  o i l  without considerable loss of efficiency md conse- 

quent strain on ~.lt.i,rmtive ZEsources. Table 2 ,  which gives 1970 ener- 

a consunption for f n - c r  m j o r  S C C ~ O S S ~  will dake %his clearer. The fi- 

q s  f o r  f i n d  e n e r a  and useful energy give different n i c h r e s ;  we 

sha l l  concentrate on u s e m  ems.= estk!ates which, imprecise as they 

are, postrzy m a r e  accurately the contribution 01 o i l  t o  energy 3t.i.m- 

used 2s  . . , . 



used as work, heat or light, 

A s  Table I. 2 indicates, the ,bare of o i l  in ust ful  energy con- 

munption wd about 8 per cent in agriculture as veil as in i ndust ry .  

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

sesidual sector, which is d o n U t e 2  by hocsehoids. 

Xndusty~ T h ~ s p o r t _  @d* -. Other --, Total 

KTJ % KTJ % KTJ % KTJ % KW % 

Coal 819 

O i l  71 
Gas 10 

Electricity 111 

Organic fueln 600 

Manpower 10 

388 22.6, 

636 10.3 

10 0.2 

157 2 - 5  

3583 57*9  
69 1.1 

346 5.6 
dm- -.---- 
61.89 loo. 0 

Animal energy - -- 
i64 360 loo. o 3-412 1m.o 

Oil 32 S.1 

Gas 6 t - 5  

Electricity 67 IG.6 

Organic fuels 120 30.2 

A m k a J  energy - - 
-- -- 
-597 1oo.u 

Aggregate enerm- 
intensity (KT/ 
k ~ e e 3  32-30 

Useful enera- " 

intensity CW/ 
%peer 7*87 

Souzce: Desaf (1978) 
Tlw ciwrial , , 



The crucial imparkance of o i l  in transport is n o t  ,raprising; 

what . , needs t o  be em?hsized,  however, is +,hat it is not confined 

t c  road transport. India's railmys are a l s o  heavily dependent on 

diesel o i l ,  their dependence has been growing.  Diesel traction 

increased f r n ~  LO mill ion t o  103 million train-kilo metre^ between F 

1960 an6 F 19709 ,md accounted f o r  Cj .2  per cent of the total train- 

kilometres in P 1970 (India 1975 a), According to Indian railwaymen 

the efficiency of u t i l i za t io r ,  of oil is 4$ tines t h a t  of coal after 

al lowhg f o r  the diffe~e~ce in thermal content (India 1974a: 6 ) .  The 

rate of advance of d i e ~ e l  traction lms therefore depended less on re- 

lative prices than on the rate  at which s t e m  engines can be scrapped. 

This and re la ted gut.stior?a &re fu r the r  discussed in Chapter 11. 

The domestic sector uses kerosene o i l  f o r  lighktng and cooking. 

Its u s e  fox l i&t ing  is l a x p l y  r-i, f a r  coakirig m a n l y  urban. As 

i l l umhan t  k~rosene rapidly replaced vegetable o i l s  In the late h e -  

taentl? century; fron then mtil the  second World \,Jar India w s  an im- 

portant m k e t  f o r  Ftussim, Americm A~lo-hs1ian kerosene over 

which a nmbcr  of price 1,Jars were fought (~asgu~ta 1971- 11-62). Today, 

kerosene as i l l u u l i m n t  is a mass consumptior, gnod whose supply and pr ioe  

. are important policy varizbles for t h ~  Government o f  India. Kerosene 

supply has a grea t  influence on the Government's deciaiof is  regard* 

refining capacity a d  Imports; end i t s  policy of keeping kemsene pxi- 

ces low leads t o  i t s  being mixed w i t h  diesel o i l  and used in truck en- 

gines, The Govcmrc!~n-t, t a k ~ s  c:lrc to prevent kerosene s h o r t w s ,  a d  

in s p i t e  of l;rog~cssive increases in domestic refining capacity h d i z .  

haa h p o r t e d  ; - i b s ' ~ ~ t i n l  q u a t i t i e s  cf kc m s e n ~  in nos t years. 

Lookb& at agriculture, it is in torcs t i r ig  that comnercial energy 

supplies nearly 20 per cent of i t s  energy consunptioc. The fhl ener- 

consumptior. of tractors in 1370 srzs pmbably no p c c t e r  thzn 9-11 KT3 

- h o s t  certainly l e e s  than 5 pcr  c e c t  of t o t a l  a p i c d t u m l  dmuE;ht 

power, although it was xis* n p i d l y ,  k t  diesel ,?ad e l ~ c t r i c  pumps 

l i f t e d  4C per  cent of w z t e r  from w e l l s  ,~.!ld tube-walls even on the 

assumption that t h e  wells powered bs a s h a l s  mid by pumps had the s m c  

rate of water delivery. Since the  c- .n~ci ty  of pwps iz generally grea- 

ter ,  it is possible t!lat they supplied some-thing Ifkc 60 9t.r cent of 
\ water from rr,inor i r r i g x . t i o n  works (~hatia 1375 A1 A4,. Box are 

traction snri , . . . . 



t ract ion and irrigation the only activities where 3ndian agr icu l tu re  

increasingly depends on o i l .  F w a r d  wmam consumption supplied it 

w i t h  about 5OO,OOO tons of rdkrogen in 1970; commercial f e r t i l i z e r  

consumption In that year was 1.5 mill ion tons of nitrogen (~ood and 

Agriculturd Orgmization 1974: 260). Thus in respect of both major 

ways of increasfng lana yields, i r z i e t i o n  d f e r t i l i z e r s ,  Indian 

agriculture was heavily and increasbgly dependent on commercial en- 

ergy and particularly on oi l . .  

Thus, o i l  is put t o  suck crucial uses 5.n t h e  agricultmal, 

t ranspar t  and domestic sectors that it i s  d i f f icul t  fox the Cavern- 

men* to restmin i t s  c o r m p t i o n .  Its curbs have thus been restric- 

ted  to two areas. One is personal t r an spod ,  where constraints on t h e  

expaneior, of car output, taxes on cars and on petrol have toge ther  

been used to keep down car ownership.. The other is the industrm 

sector, where pemission t o  use fum.ce  o i l  is given selectivzly. Ba- 

sically, the use o f  o i l  is allowed o n l y  if the use of coal instead i s  

technically impossible or undesimble, as ~II glass, china or certain 

chemicals. In addi.lion, some industries or? the west coast t o  which 

the transport of coal is costly m d  faces bottlenecks a r e  allowed to 

use o i l ;  textiles, which have used o i l  since early tjmes, are the 

. ma3c;r such industry. 3% curbs on the uEe of o i l  have, however, Led 

industries to use not so mck more , o i l  es electricity; inclustries 

use over ha - th i rd s  of  the power outpct ,  and t..-5 -9wkkr of their de- 

mand is h n g  t h e  major r*Laons for almost endemic power shortages. 

Power mneration irr i t s  hrm r e l i c ;  on oil f o r  start-up and low-load 

operations, 

In br ief ,  oil plays a Isrgvr ~ o l ~  i i i  the Indian economy than i s  

suggested by i ts  share Sn aggcegzte energy consumption, I ts  Lmport- 

a c e  to mad as well as mil  transport d L e s  a l l  other sectors doyen- 

dent an it, including agriculture fn which sd@&?icant as subsistence 

production mi&* be, at lezst half the output (k terms of va lue)  

enters the market. Furth~r, the technologies on which gcnwth in the 

productivity of agricultural land depende, namely i r r i g a t i o n  and 

fertilizers, rely heavily on o i l .  Finally, 9 i l  enters the consump- 

tion af the +porest  families as kerosene f o r  lighting, Thus, gsecise- 

ly because c l f i  consumption has been restricted, it is concentmted in 

the mnat . . . 
I 



the nost crucial areas of the economy. 

B. C h a n s s  since1955 

It i s  b p o s s i b l e  to szy anything aboct  changes in con-commer- 

cia1 enerm over the: years since r e l i ab le  d a h  aye lack-; we shall 

thesefore corf'ine the anal-ysis t o  co~nercia.1 enerm f oms, namely 

coal, o i l ,  gas and electricity. Thei r  final consumption in selected 

years from 1955 +a 1975 is given in Tabl~ 1 . 3 .  It w i l l  be seen that 

while zlI other forms gained a t  the  expense of coal ,  e lec t r ic i ty  did 

so nost rapid ly ,  while o i l  gained more slovdya Electricitx cnnsmp- 

t ion  rose h o s t  eightfold in t h e  2(! yezrs, while o i l  consumption 

quintripled and coal can'smption rose neasly two and a half tbes. 

Total  commercial e n e r a  consulnptior* nearly tripled, IuJ3P almost 

doubled in the same period; i ts  e n e r a  int~~sity thus p e w  about 50 

per cent. 

O r i g i n a l  units 

CO& M i l l ,  t. 28.6 40.4 51.4 70.0 

OIL i :  4.8 7.5 11.7 27.6 22.1 - - 
L i g h t  fracti.ons tt 0.3 1.1 1.3  2.5 

Middle Srdc -:iol;s 1: 2.4 4.1 6.1 8.9 

Heavy fractions t7 5 2.4 4.3 6.2 

GAS 

T b r n a l  

Nuclear 

,3ydrc 

Less losses - 



u n i t  1955 1960 1965 1970 1975 

GOAL 770 1091 1399 1388 1890 

OIL 201 319 490 747' 939 

GAS - - 5 10 19 

EL;ECTFUCIIY 26 50 96 157 198 - -- --- I - 
FINAL EMEfiGY CONSUTTPTIW 1005 1460 1998 2302 3046 

Per cent 

Source: Desai (1778) 

The rise in energy h t e n s i t y  is t o  be expeoted in an econow 

whose stmhme is changing in f m o u r  of more energy-intensive sectors  

l ike  industry and transpast. In India, however, t h e  rise in energy in- 

~bemi ty  seem t o  owe less to structural change than t o  a rise in sector- 

a.J enera mtensities. A s  Table hdicates, about three-fiftha of 

t h e  rise ki'energy consumption in 1955-70 was due to an increase in NIP 

and th mest t o  a rise in i t s  energy ixtensity. Of the la t ter ,  nearly 

a ha12 u.r.2 h e  t~ the rise in tl?~ energy intensi ty of industry and &- 
cu! turn, 37-:,7 l f i t , ~ ? ~ ~  t,h9 i n d r t , c r ~  j.mte but possibly sizeable rise in 
L- b2e e n e r a  i n t e r ? ~ ? ~  .sf the dmest ic  sector, structural. could 

%are accounkd f o r  o n l y  10-15 p c r  cent of the r i se  in its energy h- 

t ~ n s i *  an6 mch less than half of the rise in ovcrall energy i n t ens ib ,  

which owed LOST t c  t he  rise in the energy intensity of industry. 

The r i se  in cnmmercial e m r c  in+.ensity in agricul-ture and the 

domestic sector m y  not reflect wy rise in their tdal enerw inten- 

sity but nay signify the substitution of eomercial f o r  non-commercial 

energ-, ' Since both sectors are insignificant users o f  coal  or gas, 

%he comorcial substitutes f o r  non-comercial , energy in their case are 

oil. and electricity, 9owever, in bo th  sectors electricity wap 5 

superior s a b s t i h t e  . . . , 
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sxperior substitute f o r  o i l  and is l i ke ly  t o  have p i n e d  more. In 

i r r iga t ion  where commercbl energy use has been substantial, elec t r ic  

moLors have lower capital and Ywzning oosts than diesel pumps; f o r  

domestic lighting electriciw provides a m ~ r i o r  source t o  kerosene. 

Kerosene is a lso  used for domestic cooking, but it i e  riot clear whe- 

ther tke predominant w e  of o r w c  fuels there hzs declined. Sectcr- 

ral developnents are discussed in more detai l  in Chzpter If. 

It is Fnstructive t o  compare the g-mwth of o i l  consunptlan in 

h d i z  w i t h  that in Western m o p e ,  which has a similar pattern of f b s -  

s f l  fuel resources. In 1955, Western m o p e  g o t  three times as much 

e n e r a  from coal as fmn o i l ,  while I n d i a  p;cr t  four  tines as mch. By 
1970 the proportions were reversed in Europe; in Indi2 ,  on t3ie other 

had, oil stil l  supplied only half as much e n e r a  aa  coal.  was 

in spite of t h e  fester p o ~ l t f i  of energy conswptian in k d i a ,  which 

should have facil i tated a switch in fuels by  educing the need f o r  

conversion of coal- sing eguipclent t o  o i l ,  Why then was the change- 

over to o f l  so much slower in k d i a ?  The anxwer emerges f r o m  a conpa- 

rison of Table 1.2 w i t h  Table 1.5, Whilst o n l y  4 per cent af the in- 

d u ~ t r i d  energy censmption in h d i a  consisted of 023- products in 1970, 

the proportion was 46 per cent in Europe- European railways had al- 

most entimly given up coal, and 96 pEr cent of the energy consumed in 

travlsport cane f rom ail; in India, coal s t i l l  supplied more than half. 

In other  sectors, 65 per cent of the  c o m e r c i d  energy used in India 

cane from o i l ,  against 54 per cent of Em0~e-t comercial. e n e r a w ~  

in amicultu'e and the domestic sector was so mall in hdia  that it mde 

l i t t l e  diff~rence o~.rerall.. Zsiefly, o i l  had ~ d e  much s d l e .  m a d s  

Fnto the energy market in Lndhnindustry md in ra i l  t r anspor t  than it 

had in Europe- The reasor, l a y  in India's low import capacity and hence 

he r  capaci-ty to consume o i l .  



Sources of p w t h  in commercial e n e r a  consumption 

Growth of NDP 

Lndus- !!kan~- A g i -  
t r y  7 o r t  culture 

Other Tota l  

Chmge Jtn energy I 
intensity 223 1 45 28 i 166 543 ' 

Per cent 

Growth of NB;P 24 0 23 9 3 0.7 10.1 58.1 

structural charzge 6.5 1 -0 .3  ) 
Change in enerm- 

tensity 17 2 2.2 41*9 

Source: Desai (1978) 

It is, of course, dsleading t o  a g e e g z t e  oil products as if 

they were fully suSstitntable; Table 1.6 w i l l  help t o  comect this in- 

pression axi c la r i f j  India" d l  problem. The bulk of the dcrnani in 

India, o r  the demand which carriee w e i g h t  from the p o l i c y d n g  po in t  

of view, was f a r   dale Listillatbs - kerosene ~ G T  househclds and d i e -  

sel  o i l  for ma& and mil tsansport and agrictilture - and hdian  re- 

fineries used their flexibility to naximise the i r  proportion. The pro- 

portion of middle distillatee in refinery output was 50 per cent - far 

higher than in Western h o p e  ox the USA. Owing  t o  the s m a l l  fleet o f  

cars, on the other hand, t h e  clemnd f o r  gasolene was low, pa2 i t s  cut 

in reflneq yield was only a t h i r d  o f  the eo~rcspondi.ag proport ion in 

the States. A third of the output  consisted of h e 1  oil, lubricants 

and other.heavy e n b .  I n V e e t e r n  Europe, on the other hand, the most  

prof i table  product was gzsolcne, which *erefore detemincd =pacity. 

After the d e m d  f o r  ziiddle distillates - d i e se l  oil- was met, 



almost a half of the output was l e f t  at'the heavy end, moat of which 

was sold to industry as F~el. In the UniLcd States, cax ownership was 

even nore widespread and gasoLene consmption LOX@ h - g o r k t -  t h  in 

WesternEumpe; if ~ 1 1  the demand far  gasolene had been met by s h p l e  

refineries it would have resulted in a large wlsaleable surplus of 

heavy distillates. Hence mch of: ";he output of  nidciXe heavy dis-  

tillates was cracked and reforned to yield gasolene. 

Apart from the 20 ni l l ion  tons of products refined in the coun- 

try, India, imported a further 3 m i l l i o n  tons  in 1974, of which 1.2 nil- 

l i o n  tons were s iddle  distillates, ~ a i ~ l y  fuel oil. Since 3974 was a 

. year in which both oiJ. 2nd fo re ign  e x c b m ~  were in short supply, the 

import of f'uel o i l  underlbea the  prioriw give= t o  industries in which 

it is used and tu t h ~  dif f icu l ty  a f  replacing it by coal. 

WIZ 1.5 

OECD Europe. e n e r a  consumption in -ajar sectors 1970 

Indus t r y  '1Plansport Other %tal 

KTJ % KTJ c.( KTJ $ KT3 % 
C03l 3761 29.7 105 1 .  2520 22.5 6386 21.5 

O i l  5807 45.8 5609 96.3 6071 54.2 17487 58.9 



Denand and yield pattern of o l l  products in India ,  Western 
&mpe and the U S 4  1974 

Midclle 
Gaeolenes distillates 

Others Total ' 

( 1 4 i l ~ o n  tom) 

India - 
Consumption 3.273 11.178 8 a 304 22 755 
Less bprts  - 4.081 - 1,247 -1.627 - 2.955 

Add marts - 0.139 0.115 0,018 0.272 
-- ----- --- I- 

3.331 10.046 6.695 20,072 

(per cent ) 
Bef ineqy yields 

India 16.5 .50.0 33.4 100.0 

w.&o~€ 21.0 73 -0 46. @ 100.0 

U,S.A. ~i8.0 zq. 3 24.0 1oo.a 

Source: India (1975a) r 59, 60. T i n t s o o  (1976) r 21 



I1 C O N W T I O f l  PATTEPA Ok' OIL PRODUCT3 

k t  the end of the last chapter we showed tke large share of 

middle distillatea in Indian o i l  consunption, ~ 5 t h  heavy fractions 

fo2 lowhg.  Ln M s  chapter we shall take a mre detailed look at the 

c o n m p t i o n  of o i l  products', which 5-s s-ized f o r  the y e a s  1955- 

1977 in ik.hvle I1.1, 

The product whose consuuption !vw,l,a rise2 fa8 t e s t  in recent years 

is naphtha. Prior t o  the development of petror-cheiiicsls t h e e  was no 

dernand f o r  it. Since 1964, however,'ita w e  ss  feedstock for fer tf l i -  

zers was encouraged 5y the  ?fivenyient, m d  consui-@ion rose ~ p i d l y .  

7i3 the early seventies the demard. f o r  I t  ~acscded sapply; the Govern- 

ment consequently ordered new fertilizer p l m t s  t o  use fuel ojJ. as 

feedstock, In 1973, 266,600 tons of fuel o i l  was consumed by the fer- 

t i l i z e r  industry in addition t o  1,04L,000 tons of mphtba, f i e  f a l l  

in gasolhne consumption af te r  1974 described below, ymitted zn in- 

crease in naphtha output, which rose by 350,000 tons between 1973 a.nd 

197 j ; mphtha -off take  by the fertilizer industry rose by 400,OCX) tons, 

and fuel  a i l  offtake by 90,OOO tons (India l97'7b)- The increase in 

feedstock supply raised nitrogenous fertilizer output T r c ~  I. 1 gill ion 

tons in 1973 t o  1.5 !z i l l ion  'tons in 1975 m d b t h e r  50 2 nUlir;lz tons 

in 1977. The rise in output enable2 ths b v c m e n t  t o  cut fertilizer 

inports h.TT976. 'then consumption beb- t o  lag bel?iYIcl outp-t in Fl976, 
the Govemrrmt  btxoduced 2 subsiuy Pric~s weIe further  reduced 

October 1977. While the ncphtha os'f'.c&e of the  petroc!~emicil industry 

reinabed in the neighbourh~od of 400,090 tons, the @owing dewwid from 

the f e r t i l i z e r  industry raised nephtha consmptior_ f r c ~  1.5 x i l l i o n  

tons in 1973 t o  1.8 z i i l l i o n  tons in 1975 x d  2.3 3 l l i c n  tons in 1977. 

The demnd f o r  b ~ . s c l e l ~ ~ ,  t h e  next incst iryorL2n-t li*t Listil- 

h t e ,  has g~c?\m relatively sl~wlg. !iie res.aonE f c x  the s301-! @?o:~th can 

be inferred f rm Table 11.2, whick gi-rcs the cmber of  ~solene-using 

vehicles f ron Fly55 onttrmds b@tb&;er wit11 the-ir yrobabl~ eso lene  con- 

mlp t ion  profile in 1?7O. Over the jeTdn,  ti-e cczyosition of vehicles 



has changed steadily so as t o  seduce t h e  avers@ fue l  consumption per 

veucle.  At one end, the nmbcr cf gdsolene-using t%ucks and buses 

declined as the m b e r  of diesel carriers g r e w ,  A t  the other end, the 

m b e r  of two-wheeled vehicles mse r a p i d l y  relatively t o  cars mong 

personal vehicles. b o n g  two-wheeled vehicles, the share o f  the mare 

economical scostera gained at the expense of  motor cycles. 

Betail  prices of gzsolene rose £ram !?s0f.44 a litre in 1912 t o  

Es. 7.20 in 1974. The rise was .so large that vehicle ovmers cut down . 
mileage; gasolene consumption fell f rom 1-61 nillion tons in 1973 t o  

1.26 million tons in 1974. There was a sharp drop in the sales of cars 

znd jeeps . , . - 

Liffhf; distillates 1.0 1.1 r.3 2.5 2 
~qhtha - - n 0.8 1.8 

Gasolene 0.9 0.9 1.1 1.4 1.5 

LPG - n n 0.2 0.3 
Other 0.1 0.1 0.2 0.1 0.1 

c 

Middle - distillates 2,5 4.1 6,1 B,g 11.5 
Kerosene 1.4 1.9 2.5 3 .3  3.0 

High-speed 
diesel  G.K~ 0.5 1.2 2.3 3.7 6.G 

L i & t  diesel 
011 0.4 0.6 0.7 1-1 0.9 

Other 0.1 0.1 0.1 0.1 0.I 

 illio ion tons) 
1976 1977 

iIeamdistillates l.j 2.4 4.3 7.2 7.7 
Fuel o i l s  0.7 1.7 3.2 4.7 7.8 5 - 7  5.5 

0 ther 0.4 0.3 0.5 0.7 0,7 0.8 0.0 
-- - ---- -- --- -- -- 

W t d  4.8 7.3 1 2  18.7 22.2 23*7 25.1 

1/ E r r o r s  p i e  due to mumling. 

Sources:   la 1965) : 274-'j'5p India : 61, India f1976b) 8 L1 
India [1976c) 



Gasalene-using vehicles ~1955-76 and Gasolene Consumption ~ 1 9 7 0 ~  

i5umberof- vehicles (000) Annual gisolene can- Gazolene consmp- 

1955 1960 1 9 6 5 ~  197. 1975 1976 sumptian per  vehicleC t i a n  (1970) 
( t o n s )   ill. t , } 

PIo t ax  cycles, scooters 
,and i-i c k s w ~  - ____ 41.0 94.6 241.7 608.7 (~~oo.o)(~~#o.o) 

Motor cycles 
a.0 88.4 81.2 1 572.1 

Scooters  I 144.4 j 

Estate and l a @  C m S  ) 187.9 256.2 32.3  ) 533.8 (740.0) ( 7 6 5 d  
5 m ~ l l  cars 326.9 1 i 
Taxis 

Jeeps 

E i g h t  trucks 

Heavy trucks 1 
mses 

Othexn 

Gasolene consumption of 
vehicles 

Non-vehicda and defence 

a 
Figures in brackets zxe  estimates based on registrations, output, imports, exports 2nd scrap rates. 
Eegi~tration fi-s f o r  ti) motor cycles and. scooters, (2) largz a d  small c a r s  ( 9 )  l i g h t  m d  heavy trucks hzve 
divided in We same proportions as tho od-of-calendar-ye~r f i w c s  estimated by KCiiER (1971) 

as 1957 estimates (NCACR 1971: 70-79) F i y r e s  f a r  (3) motor cycles scooters, (b) large o a r s ,  small cars and 
*is weighted by their 1967 proportions 1.4 icl of gasal~ne assmid t o  wei*  1 ton (~ndia 1969: 6 3 ) .  

Snumesg National &Ullo= of Applied Economic Research (1971: 63. 66 ,  74, 78-79). l"dia (1975~; 264). ~ ~ d i ~  (1971b; 



and jeeps from 55,000 in 1973 to 47,000 in 1974 and 31,080 in 1975 (9%- 

ble  11.31, Office workers in m jor citiea began to shwe cars. In some 
cities which permitted private bus services ( f o r  instance ~ a l c u t t a )  m i n i  

buses bu i l t  on jeep chassis were Introduced; w h i l s t  the number of m i n i  

buses is not Ecnown, much of the increase in t h e  number of lare personnel 

carxiera ?:om 106,000 in 1970 t o  175,000 in 1976 b-zs accounted by then. 

In some cities ( f o r  instance 13elhi) employees began t o  charter buses. 

The capacity utilization of such buses, used only to transport employees 

a d  schoal children, is low; but f o r  people who ea r l i e r  travelled by 

car or scooter ,  chartered buses neverthsless reduce costs, and a shif t  

to them has reduced gasolene consumption. 

The rise in gxsalene prices led t o  e shif t  in the defimd for cars: 

a buyers' market developed. in Eiindustaa cms while Fiat 'car; ( later  re- 

w e d  President), which had a higher fuel efficiency, contimed t o  be in 

short s ~ g p l y ~  3ut t he  difference in fuel efficiency was not  l z z g e  en- 

ough, no r  l ~ ~ k ~  the supply of different models elastic anough t o  restruc- 

ture the maket  sigmificantly towarJs m ~ l l e r  o~ nore efficient cars. 

' More important tkun shifts in denand x i t h b  the personal carrier 

=ket w ~ s  the msve f rom csas t o  scooters, :Wle c a r  s a l e s  f ~ l l  dras- 

t i c z l l y  between 1973 a d  1974, scooter  and n o t o r  cycle s ~ l e s  rose from 

U 7 , O O O  in 1773 t o  225,000 in 1976. In 1970 there we--e necl2-1y as m q y  

cars as scooters  on the roads; by 1976 theze were al;:ost twice as  my 

scooters md m t o r  cycles as cars. 

3icysle sales show no resgoncz t o  the rise in oil prices; on 

the ccntr: 7). +1.::~y f .--l rln 1-97; :r:. 1975 Thc 2 i s t a c e s  between the 

>lace ~f work and residence in Lrdim cities ns well as c l h a t i c  condi- 

tions m k e  bicycles an i n f e r i o r  altermtive t o  buses a s  scooters. 

C. LPG - 
The sales of l fquid petmleun @s were W f e c t e d  by the r i se  in 

prices; they mse steadily f rom 263,000 tons in 1973 t o  754,000 tons in 

1976. Over thre~-q,mrtess o f  the W G  consumed is used f o r  domestic ccok- 

inE;. It 18 the preferred urbzvl ~"uel, cheaper t hn  kar~sene or electri- 

city, a d  there is considerable excess d e m d  f o r  it. cons t rz in~d by t h ~  

shortage of @B cylin6ers. The rise in LFG sa les  thus largely reflects 



an increase in the supply of cylinders, 

D. Kem~ene 

a 'Ilhe most inportant song uiddle distillates is high-speed die- 

sel  oil. (hsd), From 1957 till the end of 1973 kemsene bore lower 

taxes k n  :lsd; consequently. it wzc mided clmdestindy with hsd. 

iience official estimates understate the fuel consumption of vehicles 

and overstate kerosene consumed bj the domestic sector, The quantity 

of kerosene diverted was estimated by the National Council of Applied 

Economic Reseerch t o  be 800,000 tons in 1967 (TJcASR 1371)y A similar 

c d c u h t i o n  f o r  1970 tbt; we have made  able 11.~~) gives a, figure of 

1.6 million tons. The prices of kerosene and h96 were ea_~c l i~ed  in 

lUovenber 1973; between 1973 and 19'j'd9 kerosene conQmption fell by 

600,000 tons. Thus, while the est-tes vaqj considerably, aq-bhiqg 

betwen 600,000 and. 1.6 n i l l i o n  tons o f  kernsew waa mixed with hsd 

;znd used in vehicles i n  the l a te  sixties act ecrly seventies. 

Since 1974t some kerosene has of ten beeridxed with petrol. It 

is not sa close a, substitute f o r  pe t ro l  t h  for h:;d, and m o t  de 

mixed in the same proportion, There is no e s t h t e  of the quantity, 

but according t o  infome2 distributors it probably does not exceed 

bO per cent of petml conamption, ox lZO,OQO-l5O,OOO tons. App- 

rently kerosene is acre comnonly added t o  the fxel used by scooters 

vhich night  have consum~rl 300,040- 350,000 tons a yeax by the nid- 

seventies. 

Owing t o  the diversion t o  vekicular use, it is di f f i cu l t  t o  be 

definite about trre lion-.crehiculsr ofi'talre of kerosene, wLhich is ahos t  

cc t i re ly  donestic. But it looks as i f ,  a f t e r  a m p i d  increase in t h e  

Sif t i ~ s  and early sixt ies , doaes t i c  kerosene c o n w p t i o n  skb i l i zed  

in the  neighbmhood of 2 - 2 * 5  rillion tons, but started t o  rise e e i n  

in the seventies torfares the cwrefit z~rnuzl  l a t e  of 3 - 3.5 xill ion 

tons, The rise prices zf t e s  1973 Coes _ r o t  seerc t o  kave arrested 

the rise in off'tzdke. 

';he mjar part of kemsene corsmptio,r i s  i n  mxd, domes-tic 

lighting; a smll popor t ion  is used for cookixg, mainly in urban 

  are as. Tili;~ c h a p  in the t r ~ n d  of consmap tion is probably emlajned 

&i IA addition t o  the ,excess of p3,UCC tom of c o m ~ : ~ p -  by thc , . . . 'a 

i ion by trucks rtnd b-~ses  over hsd szles ,  465,000 tons 
nss used by tractors md i r r i g t i o n  -pimps 3ccordin~ 
t o  ECJrn. 



W!PPJT OF SaME ENERGY-USING D N C W  

a 

Cars and J e -  50,268 52,128 , 2 4 8  46*812 1 6 38,556 47,862 

Cars 33,240 39 9 542 42 , 180 

Rises & tmcks 401 608 3- 42,288 ;;;9s000 38,000 42,324 36,628 

Diesel buses 10,440 8,590 9,120 

D i e a e l  trucks 23,652 21,288 24,084 

Bicycles (000) 1928 2,245 2*543 4 2*202 2,644 3*083 

Electric p q s  
(000) 2% - 266 s & 2 8 9 2 4 8  

Sources : iir~diz (1975b; 1976b ; 19772; 1977b ; 1977~). 



by the decline of kerosene as an illurninant and a rise i n , S t s  consmp- 

tion for coo-* 

E. Rural. Li&thg 

h rmal domestic l i gh t i ng  t h e  subst i tutes  f o r  kerosene (if r ~ e  

exclude the tmdi t iona l  vegetable c i l s ,  especially czstor oil and co- 

conut oil, whose use as li&ting materiala vir tual ly ceased at tlw 

turn of the century with the arrival. of cheap Russian kerosene) are d q  

cell torches md mains electricity. Zlect~icity is of course the pse- 

ferred substitute; but it i s  only avzilsble to those who have a comexion, 

and is expensive. Hawever, there seens t o  have been a considerable move- 

ment from kernsene to torches the last 15 years. The autpu-t; o f  hurri-  
+ 

cane lanterns was over 5 rn i l i ion  in the fifties ,and ear ly s ix t ies ;  5-n 

1975-1977 it was 2.2 zillion. The output  of battery cells went up in 

the same period from 280 million to 600 m i l l i o n .  The clknge is very evi- 

dent to air tmvellecs. In the f i f t i e s  e 1lyer.ccruld spot  a villa* 

f r o m  the o i l  lmps kwd_nkU.ng at fight. Electric torches c a ,  however, 

be switched on and off  at will (which is lighting by torches ia chea- 

per than by kernsene lantema) ;  illa ages therefore show fewer If &ts 

today. 

But lights have begun t o  reappear - electr ic  this t ine .  For since 

the mid-sixties there hz3 been a powerful drive h take electricity t o  

vfllages. The proportion of villages connecter; t o  the power system was 

about s third in 1975 :India 1976a; 6$1-42). The populetion covered 

would be hi&er since lager v i l l a p s  got power f i rs t ;  but the  p n p o r -  

t i o n  of' popula-kicr; getting electricity in villages. would be below 100 

per cent. Nevertheless, aa appreciable proportion of the rural pop- 

l a t i o n  has acquired electric li*ting, nainly in the last ten years, 

and has abandoned kerosene as m. illmina,nt. The output  of battery 

cel ls  has s k b f l i z e d  around 600 m i l l i o n  in the s~venties despite the 

new d e m d  f m ~  transistor n d i o s  (transistors cheapened ~ A i o s  and 

freed then fmn mains comexione; consequently their output went up 

frorc about 200,000 a year ia the  lake f i f t i e s  t o  1 . 5 - 2  n i l l i o n  a year 

in the seventies), The output o f  e l ec t r i c  bulbs,  about 30-40 n i l l i o n  

in f i e  late f i f t i e s  was 120-140 z i l l i o n  in the early seventies and 

reached 180 m i l l i o n  in 1976 (Thble 11.3) 



Number of ESD-using Prime Movers 195976 2nd Ccnsumption . 
. of Ell-Kernsene F lq7P 

b b e r  of pxine movers (000) 
Ammd ESD HSD-Ke- 
co " msene 

1955 1960 1965 1971 1975 1976 per m z t b )  a o m p -  
t i on  l7tJ 

'(4) ( M i l l  t) 

~ i & t  3 - 9  34.0 

Buses - - 10.0 40.2 63.5 8 5  o 1 12.911 

s r i l d l  17.7 31.1 

Other ve- 
hicles - 6.9 21.7 (50.0) (75.0) (80.0)  4.771 

Tractors 21.0 31.0 54.0 (100~0) (250.0) (290.0) 3.070 

Bailbay 
engine 3 - 

Kerosene 
conswnp- 
tion 

a 
A s  f o r  table 11.3 

' see  table 11.3, foo tno te  c. 

Source; Hat iom1 Council of Applied EsonorJic 'Research 
(1971: 22, 74, 87, 95 )  . India (19~5~: 58 264) . 



In domestic cooking, o r g a n 5  fuels - firewood. dungcakes and 
a 

straw - have Seen cionjnan-t (li'able I. I ) .  Jmong comercia1 fuels, coal 

was used in eastern bdia near the  coal mhes @Ale 11.1 $ . Kerosene 
h d  o n l y  a minor use in cookir?:, most of it being used Tor lighting. 

However, it ~ ~ 9 4 s  to haye bf?c.csmr> r .creasbgly populaz in the seven- 

ti?s. The impelling f ach r  was grobably the  grow* scarci* and 

rising price of firewood. But cost apart, wbm- households have 

apparent2y become more convenience-conscious. were nade so fni- 

t i a l l y  by the a6ven-l; of bottled WC- in 1968. 3j April 1976 there were ;, 

2.4 m i l l i o n  domestic LPG c o m e r s  with 4 milljon cylinders; a popu- 

la t ion  of over 12 million, largely urban, w a s  *%us u s i n g  gas as the 
I/ domestic fuel- 

After 1972, however, there was growing excess demand fdr LPG. 

In Delhi. alone 130,000 people were on .the waiting list for LPG at 

the end of November 1977; the m b e r  addad t o  ccinsumers in April- 

Novem>er 1977 waB 3,QOO, o i l  companies were refwing to add any 

more t o  the mitjng list. h the circumstanz~s, it is posai5le  t h a t  

frustrated applicants for LPG turned to kerosene as -the availzble 

converiieme fuel. The switchover to kerosene w a s  also s t i n d a t e d  by 

the introduction tn the =ket of new kerosene $toves that were  less 

uld. mcre fuel-efficient than the s tanbrd  p r i m 3  stave. 

G. HSf) - 
T z k l e  3I.4 gives  the. h e n 6  'n the nunbcr o f  pr++~e movers us- 

ing hsa ~ ' z m  i;5> U+C.;LLG~ h l  Lil y,~ua;lt-: L~e~Icicvm of ihe con- 

sumption of hsd a d  ke~csene  in 1970- As vre r~:la,rZe3. in the psevi- 

ous section, hsd-usbg prime novers also w e 2  azprecia5le q-tities 

of kerosene. DespLte tlz,l,G, bsd C O P F U I ~ ~ ~ ~ O C  has ~ c ~ w  rapidly in the 

last 20 years; the pro-portiol; of hsd in tc;-tal proi~ct conmmption 

rose from LO per cent ir 1955 to jO per cent  ii; 197'1. Substitution 

has worked in Favour of hsd ir, a nwbes af dif_'erant wzys. Road 

transport has @ned i3 re la t ion  to r a i l w a y s  g: within r o e  trans- 

port petrol  engines haw gives v~zy to diesel e ~ g j n e s  in l a r e  trucks 

and buses, IE i r r iga t ion ,  hsd-dri-ren ymps  h:ve'~qinei in relat ion 

to those using l ight  d iese l  o i l  (l?), In r z z i w a y s ,  diesel t r a o t i o n  

This and wbsequent I'nfo-tia~ cn dorr;estLc has replaced , . . 
users of LPG was givm in answer to ques- 
t i o n s  in Parliament dur* 1977. 



: 
has replaced steam tractior.. In I r r iga t ion  as well as muways, how- 

ever, ; ad has a thhd competitor, m e l y  electricity. 4 

In irrigation, electricity is a auperior substitute fox has as 
, 

well as Id aLt current market costs: an electric ~~2 costs less than 

a dies'el pump, its running costs axe lower and it is easier t o  main- 

tain and repair .  But power distributi~n costs are not fully charged 

t o  rural consumers; hence on eclLual terns electricity would be some- 

what less attractive t h m  it is under present condi t ions .  The o f f i -  

cial view 2s that electr ic iw is pGefemble t o  diesel oil sir,ce it is 

pmduced f r o m  home-mined coal wyhi le  diesel oil is obtained from fm- 

ported crude. me s~;3?ly of electrici ty for w p s  is a m j o r  force 

behind the -1 electrification drive, and the nunber of w - p s  "ener- 

gisedn - that is, comected"to the power network - is a statistic o f  

considerable policy interest and :has shorn &?noinem1 gmwth. Fmm 

'j6,00C1 in 19559 the number of energize2 pmps mse t o  200,000 in 1960, 

5W,000 A.111965, and 1.6 d l l f o n  h 1970; in 1975 it was in the mi&- 

bourhood o f  3 ni l l ion .  

In  railway^ there was some electrflication, especially of sub- 

urban l ines in Bombay and Calcut-k, starting from 1925, but coal was 

the doninant fuel, The post-war international trend towards diesel 

and electric traction was hardly noticed, and a factory was built with  

a capscity cf 168 s teaz  engtnen a ycEr in 1950 (1ndia 1971a: 27). 

However, by the late f i f t ies ,  as the growth o f  heavy hidustr ies  

gathered pace, bulk traffic g r e w  rapidly,  especially fn the coal-steel 

be l t  of Vest Bengz~l ,  B k ,  Orissa and NP, and the resulting tmffic 

congestion could be relieved only by censtrmction cf more lines or in- 

troduction of faster elec t r ic  o r  d i e se l  engines. Tne la t ter  solution 

was much the chea2er one. Chi t t - jam LoccrLstive 'iJorks, b u i l t  ini- 

t i a l l y  t o  make s t e m  engines, began %G n & ~  electric en.$hes as well 

fmn 1955. But h t r o d u c k l o r ,  of e lec t r i c  ewines r ~ q u i r e d  edencive '' 

tmck fac i l i t i e s  for - t r d s s i o n  of power an< w ~ s  h i m y  capital- 

intensive. It was therefore e6c;nozical o n l y  u*tkr traffic k d  risen 

over a. . . , , . 



over a certain threshold I~vel. Besides, track, el2ctrification took 

time; the o n l y  short-tern solution was t o  introduce diesel engines, 

which wuld replace steam engines at all traffic levels and,with l i t t l e  

additional investment on t h e  track. Hence about 400 diesel engines 

were imported, and f h l l y  a n e w  d ie se l  engine factory was bui l t  itn 

1963 w i t h  a capacity of 150 engines. 

By the sixties it was doubtful wheth~r stew engines were eco- 

nonical f o r  any traffic except shimthg; but t o  utilize capc i ty  and 

labour, the rail-ys continued t o  build s t e m  engines till 1971. !The 

stock of steam enghes went down slowly thmugl: attrition; but nei- 

ther the rate of attrition nor the g ~ o u t h  of traffic could accomoda-te 

all the diesel and electr ic  engines that could be prodwed, an-5 their 

production capscity =s p s s l y  uncle-rutilieed, 

According to a 1970 study ( ~ a t i o m l  C o ~ x c i l  of Applied Economic 

Research 1 9 ~ 0 ) ~  a c o s t   omp pas is on of diese l  2nd electric tmction 

based on ac tua l  prices except f o r  diesel o i l  *::ha38 price wks taken 

ne t  of taxes favoured diesel traction LIP b the highest twf'fic den- 

sity levels on Inciian railways; If diesel o i l  w ~ s  priced ixclusive 

of taxes which exceeded 200 per cent o f  its net sost, the breakeven 

point came to 15-20 m i l l i o n  gmsa ton-kilometres z year, roaclled o n l y  

on ce+h tracks in heavy use. !be rate of in teres t  was faken t o  be 

6 per cent; more realist ic interest levels woulc! have been still 

more f a v o m b l e  to diesel traction. Eailways senerally 2ref erred 

assumptions tkt were more favourable t o  electric traction m d  de- 

rived a. lower breakeven point  of 8-9 m i l l i o n  gtb. (1nilia 1971a; 15) 

W i t h i n  three years of the cIose4ow- of s t e m  engine production 

cane the rise in oil prices. h i f i c  ~ l s o  s t a b a t e d  after 1972 (Insfa 

1976b: 21  1 m d  a b s a q t i o n  of diesel m d  electr ic  engines slosxlec! down, 

The introduction of electric e q i n c s  <eyelads on e lec t r i f  iczt ion of 

tracks which is subject to long lags; so be-xeen the two options left 

ta  the railways, there  czn be no significant shift frorr;. diesel to s lec-  

t r i c  t ract ion up to F 197.E. But t he  Fuel Policy Cornittee (~ndia 39742.: 
71) recommended accelerated electrification ; m i l ~ ~ a y a  di~sel of 1 

consuqtion,  rurrently a p ~ m u b i n g  700,000 tons, would r i se  t c  800,000 

tons by l ~ t e  eighties and then stabilize as electric traction takes 

over increasing traffic, ElectrificaLion will increase c a p i b . l - ~ & n ~ i ~ ~  

not o n l y .  . . . 



not only  on account of inVest;ment by railways, but a l s o  owing to the 

greater investment requAred in pow-r s ta t ions  than in refineries p e r  

unit of useful enera. 
d 4  

Railways compete as carriers and as users of diesel o i l  w i t h  

mad transport, and one m y  ask w h a t  effect the riae in 011 pxicee 

did o r  wculd h v e  on ~ozd- ra i l  conpetmition. As in other countries, 

milways in Lndia had lost much traffic,  e spec id ly  high-mted 

traffic, to mad &sport. The milways' view of mad transport is 

understandably d h .  They p o h t  out, for instance, that they need 

only 4 I i k s  of diesel oil to a w r y  100 ton-kLlometreap+while mad 

'tr~ns~ort uses 24 litres ( b d h  1971a: 16) .  Road t n n s p o r t  enploys 

more people per u d t  of traffic (~ilatioml Council of Applied Ecanonfc 

Research 1960b); but this really m e a s  tkt the milwzys mdke more 

efficient use of labour zs w e l l  as fuel. 'hilst their zbcolute in- 

veskent requirements - la rge ,  it is doubtrul whether railrays need 

more investment per.unit of carrier capacity than road txmsport .  

Thus, the railways apparently make more efficient uee of almost all 

major inputs. 

h d  yet  xai1waj.s have been the loaers in oompetftion. The rea- 

sons usually given hold little substance. Taxatian,is, Pf ar@khg, 

much heavier on road tmmsport than on milways; and whatever may 

have been t h e  situation once, mad tramport more t k n  pays f o r  mads 

in taxes. And whilst mads do carry the mare valuable, high-rated 

tmffic,  t h e  railways can, if they wish, compete for it, Although 

railway n t e s  on such traffic m i & t  have been t oo  hi@ once, rate 

changes over the years hams given them ample opportunfties to adjust 

the rates. Railway rztes do by and large ref lec t  the i r  cos ts ;  Ugh- 

rated mixed tmffic  is more expensive for the;: t o  c a r r y  than low-rated 

bulk traffic, 

The reason wLhy milways n:&e lcsses is two-f~ldp t h e  lumpiness 

of their invesbent make's the r?~inun econo~aic t r i f f ic  between z q  t ~ o  

of their.termhal p ~ i n t s  hi&, and  their  c c~ i t a l - i n t ens fQ  rziscs t h e i r  I 

breakeven point .  Wris n e m s  that the= are o n l y  a liclited nuuber of 
I 

 joints in t h e  countxy t h ~ t  @ n e ~ . t e  aufficiznt t r a f f i c  t o  sustain 

rzi3wa,ys. h n  in thei r  heydey, most of the rzilway~ ' traffic noved 

betwen a mall maber of wrts and an ecr-ually s ~ d l  m b e r  o f  inland 
I 

~ssembly points  . . . . 



assembly points. Eben the smll area of the country accessible by 

railways does not generate eno* ~rolume crf t r d f i c  t o  u t i l i z e  sections 

of thm adequately; extension of transport facilities can therefore 

only  come b u &  b a d  iransport which has z. mch lower breakeven point. 

Road transport is a relatively small-scale, high-cost industry that 

caters to s m a l l  pockets of demand. And as the emergence of ma11 buses 

and trucks shows, a furtner reduction in i ts scale has a market to ex- 

ploit even though it m a ~ r  raise average costs.  

A rise in o i l  cos ta  raises road cos ts  more both because fuel 

casts form a higher proportian of costs and because mad transport de- 

pends m o r e  on oil -khan railways; the relative costa should therefare 

change in favaur of railways. k t  given the distribution of transport 

demand, the markets f o r  mad and ra i l  t ranspor t  have a limited averlap, 

and Little diversion of traffic can be expected as a result of the 

change in costs.  The spame evidence availa%le shows none. AF men- 

tioned earlier, railway traffic declined in 1974; i t a  recovery in 1976 

was due t o  increased movement of bulk  comnodities l i k e  ores, Iron and 

steel, cement m d  sugar which w e  not carried by road. 

In the longer m, if the-re is a large znd lasting c- in re- 

lative cost of mad and mil. t r ampor t ,  it could d f k c t  location pat- 

terns; it could reverse the twentieth-centuy trend tswards dispersd. 

of industries and growth of second-rznk cities, zd favour the p o w t h  

of a handful o f  megalopolises. Brit such a c b g e  m u l d  take decades 

, tobecome evident. 

J. Fuel oil 

There is a ;.an&% of hemy dist i l lates - i t .q  widely vzqririg speci- 

f i c  gravities. A t  the heavier a d  there -are th ick  ~ n c i  viscous products 

with end uses as lubricmts or in road constructior., m2 t h ~  krcaviest 

ones are solid wax a12 ;etmieun coke. If ?ve exclu2~ those p-ociucts, 

mast of what remaics is fuel which, :-;rJ.ess f&2er ~ ~ o c e s s e 2 ,  is on ly  

good for burning furnace o i l .  

Furnace 011 has two a@;anta$es O I T E ~  coal. Firs t ,  it is easier 

to transport and handle, be in^ P; l iquid; it l?aves ~ e s i d w  on 

burning. Second, i t  is a more concentrated mel. It can give e hi&er 



tempera- and more heat in less space, accelerate combustion and 

hence give a p a t e r  output from the same ~ : e q u f ~ n t .  However, 

i ts high sulphur content causes air pollution when used in large quan- 

tities. It bas two partfculmly common uses. 51 blast furnaces, it 

saves on meMlurgica1 coke and raises the output of pig iron; a& 

in power generation, it facilitates the raising of steam at low loads 

and increases the range of capacity utilisation. 

Fuel oil consumption rose rapidly till 1970: it g r e w  m o r e  

than two-fold in 1955-60, n e u l y  doubled again in 1965, and g r e w  ano- 

ther 50 per cent i n  1910. The impetus came f r o m  g r o w i n g  refinery out- 

put. As Indian refineries lacked r e f o e  and visbreaker facilities, 

heavy o f i s  could not be ccnverted into l ighter  pmductsP and the only 

use for %em was as industrial fuel. O i l  companies developed markets 

fo r  them in a wide range of industries. The user industries fall i n t o  

five majar m u p s  (Table 11.5). 

(a) Industries where the cleanness of furnace o i l  helps: W e  

coal i leaves a pea t  deal of ash, o i l  buszls c leady ;  this can 

make a difference t o  the quality of t h e  product where the r a w  mater- 

ials and the fuel are mixed together. !!he non-metallic industries - 
cement, glass, ceramics and refractories - are important e m p l e s .  

Many ck:ernical gndustries - synthetic fibres, dyestuffs and fer t i l i -  

zers f o r  instance - use oil foithe same reason. 
I 

(b) Dispersed industrie;: A m b e r  of agriculture-based inrlus- 

t r i e s  are dispersed in the countryside and smll towns, and find oil 

Eore convem~ni  Q F ~ L ; ~  t o  ~ t s  Ease o: transport. They also generally 

find o i lbu rn ing  equipmt cheaper and more comp~act. Among such in- 

dustries are tea, sugar, vegetable o i l s  and hydrogenated o i l ,  

(c) meray-intensive industries : me energy consumption of these,  

mainly metallurgical industries is so heavy that even oargSnal use 

of o i l  can result  in a large absolute level of consmption. b o n g  

them are lron ard steel, casthgs, forgings, pipes, tubes and non- 

ferrous metals. 

(d) I n d u s t x i e s n e a r ~ e w e s t c o a s t :  These imiwtr ieswhichare  

m o t e  from coal mines and mar to t he  w j o r  refineries, have been 

the earliest . . . . . 



the earliest to use furnace o i l .  Chief s o n g  t h e m  are cotton textiles 

and rayon. 

(e) Marine transport: The moller the o i l  engine, or t h e  higher its 

power output per unit of volme, the l igh te r  tFLe fuel it uses.  wries 

of ships are large enough t a  run on f u e l  oil, and coastal and i n t e r n -  

tioml mvlgzt40n is qn 5xpcrtl:r-t vser of o i l .  

In the late s i x t i e s ,  the surplus of fuel oil disappeared. A, 

shortage of refining capciw developed as a resul t  of a hiatus in 

investment, The ~fiortag? affected the fuel e i l  output more became 

wlth the erection of  naplitha-baaod f e f t i l i z e r  plants, the denand f o r  

l ight distillates went up and the proportions of :niddle and hezvy 

fractions werc cut. The share of fuel oils iil refined products went 

down from 28.4 per cent in 1966 to ZL.7 per cent in 1970, The demand 

for fuel o i l  hzd, :?owever, gathered momentum, and could only be met 

by inpor ts ,  which rose from virtually nothing in 1968 to aver 2 m i l -  

l ion  tons in 1973. 

When o i l  prf ces rose in 1973 and 19749 the Govemm.ent rel ied . 

h g e l y  on the consequent rises in product prices, reinforced by tax- 

es, t o  restrain conswption, O i l  costs of Lmlustrie~, however, con- 

s t i t u t ed  o n l y  a -11 proportior, o f  t h e i r  t o t a l  C Q ~ { E ~  aird it was feared 

t&.t t h e i r  d e m d  Tor Zucl o i l  was ine las t ic .  A t  t h e  sane tbz the 

scope f o r  the substitution of coal for oil was thought t o  bc the hi&- 

e s t  in industry. %nc~ Kle C ~ l * , r ~ ~ ~ l . r ? t  introduced physical allocetion 

o f  fuel o i l .  A stand5ng committee 0:: furnace oil was s e t  up f o r  the 

purpose. In i t i a l ly  ussrs "uottc ::era rixd st t h e  level  of their 1973 . 
level;  then cuts were hq~oscd b ~ e e d  on a juclgent r e ~ ~ r c l f n e  the pos- 

sibilities of substitution. A f i r m  could gtt e higher allocation if 
it made a case W-t it fiecdt.3. sore fuel oil f o r  export:, f o r  inpor t  

substitution or to catcr  to dcfence demand. New firms had. t o  be re- 
cornended by one of the d c s i w t c d  s y n s a r i n y  :+,uthozitiss f c r  thef r 

applicetion f o r  a quota to b~ 60nsidercd. ,4 consultancy group was also 
s e t  up to study infi i~~iducal  rims fuel corsw.;gticn 2nd ~ u & ~ y e e  t ways of 
reducing fie1 o i l  cansur;iptioc. 

I t  is difficult t o  jurlgc thc snccoss of Clt Gcwrrs7,-ntls policy. 

Detailed f i w e s  of sectord. comuzptisn z r e  .-,v?ilable crlg ti31 1975 
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Theg show a fall in oil consmaption per unit of o u t p t  in c a s t  inclus- 

tries and quite substantid fzlls in iron and steel, cement, sugar 

and milways.. 3ut three sectors increased t h e i r  o i l  inpuboutput 

r a t io s  substantially, namely ferti l izers,  p w e r  and mining. 

Fuel oil was used only 2s fuel in fertilizer plants: the 

first plant using furlzacc oil es fceclstock wZs com\issioned only this 

year. While naphtha was used by mast nitrogenous f e r t i l b e r  plants 
* 

as feedstock, some used it as fuel as well. But  the rise in the fuel 

oi l .  input was not  due to i t s  subst i@tian for m p h t h ,  for  the wph- 

tha input per ton of nitrogen w e d  up f r o m  989 kg. in 1977 to 1217 kg. 

in 1975. I 

Fuel o i l  is used ir. s t e m  power 313nts f o r  the addit ioml heat 

inpd required when the l o a d  is low. According to the. engineers wfic 

run the power s ta t ions ,  p lan t s  supplied by Itlarat Heavy Rectr ica ls  

Linited (the only  naker of large 110 and 200 Fill t h ~ m a 1  unit, and a 

&vemenk owned corporation) require o i l  firing even at ,high loads, 

3EEL denies this, but has not been asked te demonstrate it on the 

plmts it has supplied. In the meanwhile, s t c m  glants contime to 

use fuel o i l  inp-L;s, Howcvcr, a m b e r  of grtviously oil-fired units 

have been converted to coal. 
-4 

T ~ E  large rise in t h e  consumption of fue l  oil in m i n i n g  is 

apparently due to the acquisition .3f exca&tinc; and ore handling ma- 

chinery. Coal nincz e l s e  h:Lv~, it sscns, accy~ired diesel-powered 

lifts and p p s .  

A l l  three industries - fertilizerc,,  power m d  zining - are 

priority induskrics with m y  l s n k e ~ a ,  zncT =e largely rnvcnullenb- 

owned. Apparently t h e i r  importmce influence were t o o  strong for 

the Furnace Oil Stancling Conxilittee to check t h c l r  fuel oil conmmpt3n. .. 
The 1975 fuel oil, consumption of th sectors other than those 

three industries was 518000 tone lar~ter thzn what it would have been 

if t h e b  fuel input coefficients had szmained at 1973 levels, So fuel 

oil rationing apparently zzvcd considerable o i l .  The savinm in fuel 

o i l  consumption up to 1975 cmld thus have been as high as 10 per  cent 

of the 1973 consumption. 



It is 2lso possible that efforts to reduce fuel o i l  consumption 

tathered pee a f t e r  1975. In an ;?suer t o  a Parliament cpestionputha 

Govcment claimed that 290,000 t o m  of fuel a i l  were saved in 1977 - 
50aOO0 tons throu& inprovernents 5n efiicicncy and 240,000 through a 

switchover to coa l *  In discussizns Gove-mcnt officials gave an esti- 

nate of =mud s 2 v w  of a cillion tons of fuel oil achieved over the 

three years F 1974- Fly76 - 300,000 tons through efficiency increases 

and 700,000 b n s  through a changeover to coal. The de ta i l s  of &se 

savings will take soae time to emerge; but if the  o f f i c i a l  claims 

hold, they wwld signal a significant succcsl; in the policy of oil 

conservation. 

K. Conclusion 

In the two decad~s befsrs 1973F o i l  proauct consunption g e v  at 

an average annul ra te  of 10 per  cent. i i b ~ u t  c'. h d f  of it consisted 

of niddle  distillates, ~ r h c i p ~ l l y  kerosene wl l i c l l  was the  mfn illu- 

minant in v i l l a p s ,  and had whose consus,~ption ross rapidly w i t h  the  

g m w t i l  of road trmsport. Meerly a thir5 ccnsis ted of heavy fractions,  

whose g r o w i n g  domestic supply found, a nzrket in iniiustry, power a d  

zarine trsnswrt. M ~ s r l y  a sixth consisted of li&t dis t i l l a . tes ,  p r h -  

c ipa l ly  esolene whose oonsmption tsndecl to lag behind owing to the 

rep1acemnt of gasalene trucks and  USES by diksel ones, reletively 

slew mdth in the nmIber of cars, and a. shift i,r personal trznsport 

to scooters d motor cjrcl~s, ;'Ztc- 1968, however, the  comissionhg 

of naphtha-bsed fer t i l i zer  plznts raised the r n t e  of g o w t h  of d~lnand 

for li&t distiliates. 

Between 1972 an3 1974 the i n p o r t  price of  crude rose n o r ~  t'iian 

f ivef bld Table IV ,I). Refining ~ a r g i n s ,  however, Lid n o t  rise pro- 

port ionately.  Rence &port priccs of 'nr2~vdr 2iatiLlat:s Toss ;o:cewknt 

less than fivefold, pric~s of rcirldl.; clis t i l i ~ t ~  s sli,:?~tly =der f ~ur- 

fold and prices of l i g h t  dtst i l1;-tcs s l i&t ly  o1~t.2 thee-fold.  

Prices in I n d i a  rose  even 1e ~s bc-ca,~s? &bout 2 ttiir? of t h ~  

cmLe was domestic, zmd. its 20zt l;gs~d b~hind r i : ,~ id ly  rising 

import price. The Gw~errnznt set up 2 fun3 to nulbsiiize ir!.ported. 

crude from the surplus rcsliz~d on : s x s  tic crud* 2nd thereby ecpSke d 

t h ~  pr ice  . . . 
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the price of both, It a l s o  preventzd rifinersv inargins, t a x ~ s  and dis-  

t r ibutors  ' ~mr@ns from rising proport ionately,  So zl though the quin- 

tupling of  crude U p o r t  prices roughly quadrupled the average c o s t  of 

crude, product pric~s only doubled. 

Two o f  the produces were singled out by the Zovement for per- 

titularly high prj.c,c increa~es. W-e pr ice  of ~ ~ z c l e b e  \:as saised by 

125 p e r  cent and t h e  price of f u m c e  oil wss 72ised by 150 per  cent 

between the b~ginning of 1973 2nd of 1975. As 3 r e s u l t ,  @snlene sales 

f e l l  by a quarter. The fa l l  in the denmi: fo: s s o l ~ n e  l ed  refineries 

t o  produce more naphtha, and the irlcreased su2plg of feedstock hclped 

mise the cutput of fertilizers m d  pctmchcuicds. 

The price c f f e c t  on furnace o i l  sdes caLmot be isolzted since 

physical controls on i t s  consm.ptiori wksa &so app l i ed .  But as a re- 

sult of both, fuel oil consumption fell ly 2 per cen t  betwtxn 1973 and 

1974. The fd1 hias much lager in ~ o s t  industries; among those indus- 

tries in Table 11.5 f o r  which output figures or indices are avzilable, 

and whose fuel oil coefficients cqae down, corsmption in 1975 was half 

a z i l l i o n  tons lower than it would hzve been if t he i r  coefficients 1 - ~ d  

rcnained 3t t he i r  1973 level  - a fall of almoct 20 per cent  of t h c i r  

1973 consmption. 3u-k a r i s e  -n the fuel coefficients of t h r c ~  indus- 

tries - fatilisers, power and aini:g - rziscd c o n s u q t i o n  by over 

200,000 tons, ,md a r i s ~  in industrial production addecl another 200,000 

tons; so the actual consmption of fuel oil f ~ l l  o d y  by 100,0b0 tona 

between 1973 3nd 1975. 

In L l c  c o ~ s s c  of rc-d5ustinc 3iI pmduct prices, t h ~  Gcvement 

equalized. the pric~s of kel-osae of hsd ir, Novel:.bcr 1973, Kem- 

scne being z, nasa corsmptian good, its y-ricc >ii::s rr.ised only 60 pEr 

cent between the begiming of 1973 aad  of 1.975; hence the price of 

hsd, which used to bs ;:priced zbove kerosene, rosc a ~ l g  22wpcr cent. 

In the contcxt of  the gcner"~1 rise in pric~s r !I;. r c  zl c o s t  of hsd ac- 

tually fell an6 zt z t i ~ c  when thc t o t 2 1  cle;.,md f o r  o i l  pso2ucts was 

stagnant, hsd ~ 3 1 5 s  rose 27 per cent in 1973-1975. The equalization 

of k ~ r o s ~ n e  bad prices encled the xlulterztion of hsd by kerosene; 

because of this  as w e l l  as of the rise in i t s  price,  kerosens sLdes 

f e l l  12 per cent in 1973-1975. 

"%E largest , , . . . 



Composition of Reta i l   price^ of Sone Oil Products 
in Calcutta, 1973 and 1975 

(~s. / ton on January 1) 

Gasolene Kerosen 9 K,SI1 Furnace oil 

&Refinery price - 1228 2870 929 721. 907 

Taxes  - lJJs 28 5 L 1 2 5 u  z 52 
Central 

S t a t e  

Municipal 

Transport X & A Z Z -  18 10 10 - 6 20 
Refinery dx depot - 
Depot to dealer 11: 1:; - - 10 10 6 20 

Dealer to re te i l e r  - - 8 10 - - - - 
Retailer to consumer - - 25 u - - - - - 

Trader' s margin ~~~ z & 2 8 g J  

Dealer  

Retailer 

Detilers or owners of pe t ro l  stations a r e  the retailers in a11 pro?ucts 
e x c e ~ t  kerosene. Keros~ne is sold mainly by grocers ,  though z? few 
pumps also sell Zt rekiU. 

The retailer1 s mz&n is includdd il: t h  transport and ztor?,ge c o s t s  
allowed to hin. The t r anspor ta t ion  charge t o  consmers ir_ particulzs 
goes lsrgely to the retailers since f z w  of them actually deliver it 
to the consunerl s door step. 

Sources: India (1975d); 3idia (1976e); 68-70. 



The Xarg~st Ceclines in consumption were experienced by lubri- 

can t s ,  whose sales f e l l  29 per  cent in  1973-75y a d  bitumen, whose 

sales fell 38 pep cent. The prices of  both were raised mprecjc2t31y, 

and in the case of bi tmen,  t h ~  f i nanc id  striryzncy tk t  followed 

the r ise in oil prices led public ,mthorities t o  out down road build- 

ing and maintenmce. 
r 

The growth of derxad was reamed aftcr 13759  though not  a t  pre- 

1973 rates. Product sales mse 12 per cent bet-xen 1975 and 1977. If 

we compare t h e  consmp'tion pcttern in 1973 mcl 1977$ the p ropor t i on  of 

mphtha rose  fron 6.5 to 9.2 per cent mcl thc: ~ ~ ' o p o r t i o n  of  nsd f rom 

23.1 to 30.2 per cent. The pmzortion of ~ s o l e n e  fell fror: 7.1 t o  

5.5 per cent, fue l  oils f s o u  26.4 to 23,1 per cent, bituien from 5.0 

t o  3.6 per cent, lubrican-ts f ron  2.8 t o  1.8 per c ~ n t  md kescsznc f r o a  

15.3 to 14.0 per cent: the consmption of all ~ x c c p t  ke ros~ne  fell 

absolutely, 

The c h a g e s  in the demnd pattern accerLb,-te? the pse.doil.inancc 

of middle d i s t i l l a t e s ,  whose shyre wcnt u;7 fmm 48.9 t o  53.5 per  cent; 

the surge in naphtha &d LPG sales z l so  raised th? share of l ight  d is -  

t i l l a t e s  .- f rom 15.5 t o  16.8 per cent.  The propcrt ion of hezvy fmctions 

corxcspondj~&y f e l l  f rom 55.6 to 29.7 per cent, 

To ~ n u c  up, t h e  trend ir, consumption till t h e  late s ix t i e s  wzs 

away £roc: l i g h t  distillates m d  towzrd middle d, i r . t i l l a tes ;  the refi-  

nery output pattern -ad the consx~ption g a t t e n  w x c  sdjustad to each 

other through regular imports o f  kerosene znr! occasional exports o f  
1 

gasoleno. The g~,o.~;ring output of f l x l  zil wzs f om:i L rn2skf.t at h o n ~  

through the develop~ient of industrial markets. 

In the l a t e  sixties, new f e r t i l i z e r  ~larr ts  C J : L E ~ C ~  a .zrzrket f o r  

naphtha, m-3 tht' !ggsolene surplus  d i sa l jpe~rod .  At thz s m e  t i ~ r e ,  t h e  

demand f o r  fuel o i l  outstr ipped output, ancl 1 are imports t o  be 

mzde* Refincry output  lagged behind der1ancl beczuzc o f  in6ecision on 

new re f iner ies  a12 o f  -conflicts bet~,:ean the Govc.mnent and -the ~ajors 

on the price t o  be a l l o w ~ d  for inpos ted  2aPdeo i s  a r ~ s u l t ,  imports  
'" 

supplied a sixtll of the domestic consur?ption.in 1973; in fuel oils 
-L . 

imports supplied ahost a third .('Fable 71,7),> 



Output a d  Consurlption of Cmde Oil and Projucts, 
1913 1971 

(~housand tons)  

Output Net iagor ta  Consmption 

1977 1977 1973 1977 1973 1977 

Crude o i l  7198 10105 13446 14700 20518 . 24431 

Lf&t  distillates 3404 4024 a 221 - mu2 
of which LPG 259 377 - - 263 ja2  

Gasolene 4 1370 - 9 - 1605 1368 

Naphtha 1368 2150 167 221 1454 2286 

Middle dis t i l l a t e s  9805 11875 1689 11004 13407 

of which Kerosene 2631 2488 8 30 1023 3451 3498 

Em 5039 6989 222 666 5193 7575 
U1 1079 1187 289 - 1348 1139 

Hezvy ends 9 6897 2040 ' 661 - - 7987 7473 - - 
of vhich F'uel o i l s  3931 5246 1943 698 5932 5807 

A l l  refined products 19125 22796 2387 22483 25074 

Sources : India (1977d) ; Incliz ( 1977~1 ,  

S t e ~  1973 the Govcmm&nt riads intensive efforts t o  increase 

dodestie crude output and t o  restrain consumption, espcci~lly of fuel. 

b i l .  A s  a r e s u l t ,  crude output  rose by 7 nillion tons  between 1973 2nd 

1977; together w i t h  a rise in cmdc i n p o r t s  of a ;.illion, tons, refi- 

nery thmughput mse 4 n i l l i o n  tons,  jicldin~ 3 -7 r i l l i a r i  tons of pro- 

ducts. The rise in output 2.12s z c c b ~ ~ a n i e d  by 5: riac  in consuq>tion of 

2.6 n i l l i o n  tons zrd a kzll in inpor t s  of 1. j zillion tons ( t h ~  balance 

of 200,000 tons being accounted for by inventory charig~s). 



I11 CRUDE 3tPPLY 2AI +XFITGGiY CLiPLCITY 

Supplying a narket with o i l  pmducts entni ls  thxci steps: se- 

curing the supply of crude o i l ,  scfining it E& setting up xarkating 

am2 storage facilities f o r  the products. If a cuunr;ry o r  f im illlgorts 

dil products, it can ~ e l o c t  i?icn 25J ~ c t  up fzc i l i ' t i es  to s e l l  then 

only. But a, refiner must n2rket all the pro2ucts the  refinery j r i ~ l d s :  

he cannot s e t  up a marketing organisation f o r  just a few of thcn.: In 

practice,  rsfincries in regions with unbzlmcea dsrnznd f o r  ~;mclucts ex- 

por t  some of then, o f t e n  at a loss: 3P, for i r a t m c e ,  charges less for 

fuel oil fob Eardar Y~hshahr  in Irm 2nd ExxoL f o b  b s  Tanurz ir, Szudi 

Arabia than ei ther  they o r  t h ~  r t ~ p f ~ c t i v e  g v ~ r r n ~ ~ e n t s  char€- f o r  crude 

oil. Profi table  r ~ f  incries 1 ~ ~ 4 -  burn off m>~anted p~oducts. Gas is 

f l a r e d  by refincries in most l o s s  developed countries, and the products 

flared in the gas Vary  in value, But by znc'12rgE, s re f in t r  ~ m s t  find 

nzrkets f o r  all major distillates of his =fine-ry, 

Mzjors' ref ineries  

115 -[;he late forties India i q o r t i n g  2-3 n i l l i o c  tons of oil 

products a year; while nictdle distillates -- kerosene and d i e z e 2  oil - 
accounted. for over 40 per  cent of Pt311~ad even then, t h e  dcr.:>nc! sattern 

+:as diverse e n o u ~ ~  t o  j u s t i f y  one or nore refineries. Crudc supplies 

were, however, c o n t r o l l ~ c !  at that t i nc  by t h ~  ~ 1 - j o r  i n t e r n t i a x i l  con- 

panies , which refined t h e i r  own c r u d  :ncl r e t  117 tthiir own mrke Ling 

facilities. Hence they were  the o r ~ 1 y  ones that were ca9able of setting 

up refineries; and of Ynm, o n l y  fis;~ - &miah Shell ,  St~nsLtzrd Vaouun 

a d  Caltex - k-~d mrke t ing os&%nizctior,s jl? Imla .  The Govern~ent, 

in teres ted in saving foreign t x c h m g ~  costs,  invi tcd a l l  thzce to s e t  

up refineries, which they L i d  <n 1954-55. Thr' st>vin;;s  hereby would 

h2v2 been equz-l t o  refining car,ts, which werc 26-30 per cey t  of the 

c o s t  of crude in 1966-1967 ( ~ n d i z  196g0 24; V ~ d a ~ ~ z l l i  1976: 94). 

lioweves, the Govcrn'icnt f 'z i lcd ' to r d e  tht: 1-12 j o r s  s F ~ i . c  the 

equi ty  o f  thcir r e f i n e r y  inveskient &th itse: 1- or  w i t h  Ir+?ia ci t izens : 

el1 three rsfinsrics w e r e  fully owned s - ~ b s i d i a r i ~ s  of the uajors, The 

issue involved, :,s shown by T a m e r  (1969)~ wss thc ty ing of t h ~  refin- 

eries t o  the crude producsd by the nz:ors, irSkilst highux transfer 

' p i c e  for - + 



price for crude meant lower p r o f i t s  for the re f iner ies ,  the production 

?f the crude was fax more profitablr; and subject t o  tl,e lower k x c s  

t h  refining, Admission of Indian i n t e re s t s  into refinery equ i ty  would 

have genemted presavros t o  Educe the  supply prices of  crude t o  the 

refineries when the market price drifted below the = j o r s t  t r zn s f e r  price.  

Eence the m , j o r a  needed to  keep the, f u l l  ownership of the refineries Lf 

they were to maxhise profits. 

In t h e  f i f t i e s ,  non-~zjor o i l  conp3nies began z x p l o s i w  f o r  

crude. They were e i t h e r  con2anles frorr, comtries thcz t  had a d e f i c i t  in 

o i l  but no major o i l  conpa ie s  (one of the j o ~ s  - Burmah Shell  - was 

British-Dutch; the res t  were her icbn)  , such as CFP o f  T r a c e  md El71 

of Italy, or snailer k'erican co~pznies whose p r o f i t s  were l i n f t ~ d  by 

price control at hone a d  which were lookiw: f o r  zore r&zunemtiv~ 

crude abroad. Some of the  crude found by thesc coapanies shrteci con- 

ing i n t o  t ha  narket in the l a t e  fiftics, The USSR, which was ul h- 

p o r t v l t  exporter before the War, Elso re-entcrsd t h e  narket, Since 

nos t  refineries were, l~owever, ormed by m j o r e ,  t l i t  m r k e t  f o r  the non- 

n>.jar o i l  wzs narrow an2 t h ~  o i l  was s~ld at diecount. In s o x  nark~ts 

t he  ~zjors also @ve discounts below the pos ted  krice t o  &?tch the  non- 

rajors1 o f f u r  prices (cf Da,s&upta' 1971: 185-2061> There wss no d- 

fied mrkst in crude, and the disco--at  w r i e d  widely f rom trmszction 

t o  trzinszction. But the zveYaL2 discount ir. the eerly sixties was pro- 

bably of the  order  of 15 per ccnt, and wsnt up to 40-50 cents a barrel 

or 20-25 per cent  in sone t r a s a c t i o n s  - eqw1 to the f ~ x e i m  cxbhange 

szvings adz by the Indian Govc~~ : : c~ l t  ?:y inducing t l ~  ;.B jo rs  to s e t  up 

refineries. In  e f f ec t ,  therefore, t n ~  Govem~cnt  had as3-d the 

majors of a secure nzrket f o r  t h e i r  crude wi-thout g ~ M n g  mch in re- 

turn. 

The Govermnent t r i e d  in s= n u ~ b e r  of wcys to nake the ncjors re- 

duce t h e i r  crude i u p o r t  ?rites. It secured zn o f f z r  o f  3.5 willion 

tods at a c',iscovt of 20-25 per ccnt fma the USSR in 1960, ~ . d  t r i ed  

t o  make t b  m s j o r a  ref ine it; but they r@fuacd, sad t h ~  contract ha6 

t o  be czncelled, It t r i e d  t o  1hit t h e  mfineries t~ t h e i r  licensed 

throughput, but h d  to back down in 1963 when i-lclm~d, zugme~tcd by 

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

successive price . . = . 
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successive price enquiry committees in the hope that -publicj t y  would 

~ & e  the majors more cooperative-. In 1965 it sztioncd f o r c i g  ex- 

chaxge t o  the refineries, &ing them choose between paying out less 

f o r  crude an2 seducing thmu&put. F r o m  1960, when the b v e m e n t  be- 

c m e  aware of discounts, a d  ssked the  ~a j6m to Educe t h e i r  cmdc 

prices. !be  oil coapanies imported o i l  f r o m  t h c i r  own sowmas at dis- 

counts which, however,' never fully ref lacted the mrket  situation; 

their crude price remzimd 2 mattcr of contenticn with the Govcment 

through t h e  sixt ies .  Althou@ the Goverment could ob ta in  cheep crude 

f r o m  abroad, it could not get it refined, nor could it narket the re- 

fined pmducts. It was thus powerless t o  prevent t h ~  najors fmn 

chaxglng India higher prices tlm they worc ckLzdrging p t h e s  cuctomcss 

through internediaries - until t h o  Govcmment built up i t s  own refin- 

ing capacity and marketing ormizAt ion .  

B Hone cmde arid s h t e  refineries 

Meanwhile, oil discoveries ic the fifties kst~%lishe? new re- 

serves of over 100 n i l l i o n  tons, a d  @vc t h e  Governm~nt z b(--se on 

which t o  build up i t s  own refining capecity, The f i r s t  new discovcxy 

was nzde by Burnab. Oil in 1953 at I)igboi, where it ha2 been running a 

smll refinery since 1899. Bumah Oil wanted t o  ref ine the o i l  it had 

found, but aftex t h k  Govcrment refused t o  1st it, a coupany joint ly 

owned by the Govemaent gad Bum& Oil w z s  s e t  up in 1959 and took over 

t h e  rights to the cmdc. 'Pwo s t ~ r - t e - o ~ e d  r e f ine r i e s  wezc canstructed, 

2 750,000-ton one ct N u m a t i  (L~E?~) in 1962 w i t h  Boritaniaa 2-ssistance 

m d  a xillion-tcn onc .zt &maxi ( ~ i h a r )  h - i t h  Sovie t  itssistm~e in 1964 

t o  use  the Ass231 crude. 

Further, the Govesmcnt o b h i ~ e d  Russian heli; in oil ~ ~ , l l o r z t i o n ,  

which l ed  t o  the discavc-ry ol" o i l  in Guj=t  in 1955, On thc basis of 

75 ~ l l i o n  tons discovered by the enr ly  s ixt ies ,  .z aillion-ton refinery' 

WAS built 2t Koyali in 1965. Both thc Berami m d  Koy e l l  rc-fineries 

were expanded t o  3 million t ons  by 1968.. k t:wkctir,g o r g a i i z ~ ~ t i o n  w ~ s  

shu l taneous ly  built up, and y r o t ~ c t e d  by preventing the  rrm*;lors from 

expanding their own market- network, 

3y 1965, t h e r ~ f o r e ,  the Govcmcnt  kzd 2x3 on!; rcfin~rits; and 

though their cepacity covered bnly a sml l  prrt of the home ~ a k e t ,  the 

mrket* network . . . . 



marketing network being built up couldhandle imported refilled products 

if necesew.  W i t h  their monopoly over the  Indim market broken, the 

majors increased dincounts until by 1965 they were f a i r l y  necr to the 

i n t e r m t i a d  level. - Whilst the G o v e m n t  c o n t i m d  t o  argue that 

they were overcharging, the difference between t h e  price charged by the 

majors aad the price considered fzir by t h ~  Govcmeirk was down to 5-10 

per cent by the late sixties. 

- However, t h e  Gove=ent stratem of building up-an alternative 

supply notwork based on hone-produced o i l  gradually ground to a halt 

a f t e r  1965. There were no fresh major discoveries in Gujarat, and the 

of1 faund could not.justify expansion of refinery capacity beyond 3 
n i l l i on  tons in Koyali. W s t  the reserves h kssarn could justify 

further expansion, the i r  exploitation was costly owing to theix depth 

m d  remoten~ss from consmption centres; k t h e r ,  Assan o i l ,  which . 
is highly ammatic and wraffinic, requires inore processing and gives 

less valuable products. Hence the cost  of =fined pxo6ucts based on 

Assmi crude was far above the cost of prociucts fron hpartcd  crudes. 

The next nost pmnising area for ~ x p l o n t i o n  was off the shore, 

of Gujzmt, but it required the acquisition of o f f  shore d r i f  ling tech- 

nology and was expected t o  be fzr more capital-intensive than on-shore 

ex-ploratizn. The world o i l  market I? the lzte sixtfes was slack, and 

there was e general expectation of  z progressive fall in crude prices. 

Plleanwhile, t h e  O i l  and N a k d  Gas Comnission, the G o v e m e n t ' s  prime 

exploration agency, k d  ,ground to 3 halt because drilling had been 

stressed ~t the cx2ense of f iml!.iz,r cr r e c o v e x ~  oil, w o m ~ u t  equip- 

ment had not been replace2 2nd nachinery t o  l e a n  out of eqerience had 

not been s e t  up (1ndix 1 9 7 2 ~ ) .  In the circmstzncea, the Government 

shieted emphasis zwny fmm ho~ile-pmducccl o i l ,  m d  built the next two 

ref f neries with the help of ncn-~m jor in& ;c:~dsnt co~yanies . 

C Imported crude ,mci s ta te -mmg~d refineries 

The pattern adopted in seco-ld halr" of the  sixtiks w?,s t o  

build refineri&s wi th some sharepat icipat icf i  of n o n - ~ s  jor  o i l  coxpa- 

' nies which &so unclextook t o  supply oil for a amber of years; the 

Govcrrnent took the KE jos i ty  of t h ~  shzres and ~ ~ m ~ g c d  'the ref incries . . 



The first mch refinery at Cochin with a ccpacity of 2 million 

' tons was bui l t  with Phi l l ips ,  = hexican ncn-rajor, $hick: took 25 per 

, cent of the equity. In i t i a l ly  Phillips had a contmct t o  supply crude 

f o r  15 years from October 1966, wkdch it pzssed on to S b d a r d  Oil of 

C a l f f o ~ , ~ $ : S ~ c h a r g ~ d  the s 9 i e  price as the najors. Ttzus, bring- 

ing in P h i l l i p  ca6e no difference to the cos t  of cmie. This was 

clearly unsatisfzcbry to t h e  Goverrment, a d  l e d  t o  a nodificetion of 

the contmct. According t o  the new zgreenent, the capscity was t o  be 

mised to 3.5 million tons, The crude price wza m d e  more responsive 

t o  rnazket conditio5s, but Ph i l l i p s  was guaranteed a 10 per c ~ n t  return 

on its shares net of taxes (1ndia 1969: 27-29). In effect ,  therefore, 

t h e  Govement secured c m e  supplies to t h e  refinery at flexible pri- 

ces, at the c o s t  of promisiw Phillip at least 10 per cent on its 

investnent. 

Next, a 2.5 nillion-ton refinery =s set uy: in Mz,drc?s in whose 

cspital t h e  National Imhian Oil Conpzmy and he r i cm  Intermtiom1 

Oil C o n p w  each took 13 per  cent shares, The refinery was to get 42 

m i l l i o n  t& of crude over 22 years f r o n  ~ ~ O C O ' S  concession in Ira 

at a constant discount of 28 cents a barrel  o f f  the sostcd price. 

There was'a clause f o r  a reduction in price if other  buyers were charged 

less for D a r i u s  crude, but it wzs t o o  vzgue t o  rely on. 

h third arc.m&nent of a sinilar kind wzs mzdc for a 2.5 r o i l -  

lion-ton refinery in h L d b , .  Th~re wco t o  be no foreign invesklcnt in 

equ i t y ,  but CFP md Bomnin were t o  give crodit mL supply quipnent 

znd technical nssis tance. Thc oil supply contract wza fo r  9 million 
tons at a million tons a ye= or 50 per cent of tkrcughput whichever 

was greater, a t  a constant discalnt of 40 cents; if the pr ice  moved 

substantizlly out of l i n e  with nark& trends tkcre were t o  be co~sul- 

tations. The refinery wzs meatly delayed by the  rising o i l  pxLces 

2nd the drop in the p o w t h  of d~iirestic d e n a d  in the e m l y  seventies 

but finally went on stream in 1975. 

m s  in the t h i d  p k s e ,  the Governslit t o ~ k  the help of foreign 

companies t o  bu i ld  refineries ,and secured lowtenn supply c f  o i l  f o r  

them, Hoh-6Vtxg t h e  prfces and tcms of the o i l  s:lpply a~~eeinents were 

scon overtaken by the  events in West Asia. 

D. Links with . . . . . 



- Links with oil producing countries 

The buyerst mrket in o U  ~ n d ~ d  rapidly in 1970. The closing of 

the Tapline by Syria'in Yky =d the enforced reeuction of cutput by 

. Lib3-a in Septe~ber  reduced the  flow of oil -t;o ::Testern -ope by 75 nil- 

l i o n  tons. \ W e  it cmld be &e up by shipping oil from the Gulf 

round t h ~  Czp: ZE koc! B ~ z e ,  ilrc l o r _ ~ e r  h?ul 3e-l t o  E shortage of tank- 

ers. men demand in Europe went up in the fo l lcwing winter, product 

prices rose sharply, a& prepme& the s t a e  for. t h e  ~ n t q  of OPEC 'into 

crude price de t~mina t i on  (chevalier 1975:35-4). The Tehorm Agree- 

ment in February 1971 r z i s e d  the posted prices of Gulf crude fmrn $1.60 

t o  $2.18 a barrel, and bmu&t end t o  discounts, The B i p o l i  Agree- 

ment t h z t  soon fallowed the p ~ i c e  of North African crude by 77 
cents a barrel ( ~ l l i s  lg'j'4: 10). 

However, a more sigtificmt event wzs the signing o f  the Pzrti- 

c i p ~ t i o n  A g r e e m e n t  between o i l  companies mcl the h b  oil pm6ucimg 

countrics - Saudi hbie, Kuwzit, Abu 3h5i and &tar - in October 1972. 
It gave the pro6wjng  countries a 25 2er cent sh.re in concessions 

forthwith,  to be raised eventualy t o  51 per cent. A 25 per cent share 

in output ,  t age thc r  with a 12.5 p e r  cent mydty a d  55 per cent tax an 
pxof i t s ,  =ve the producer s tz tes  over 70 per cent of the s d e  price, 

awrt fron putting et least a qumt~r of the crude at their disposal. 

In I r a  the crude . h d  b e l o w ?  t o  NIOC since the nationalisation of 

1951; M in Xmq P C  was nationakised in June 1972. Thus by the end 

of 1912 a l l  West bsiar- oil ~ I v d ~ c i T I y  countries had acquired signifi- 

cant ccntpcl over t he  price a d  x t j  ut of t k  o i l  ( ~ i x v a l i e r  1975: 55). 
Libya zssmed na jority control of o i l  c o m p < i e s  qperating there in 

SeptenSer 1973; and whea three d e m ~ e C ,  r i t iona l i sed  them in February, 

1974. 

The contrcl over cutput an2 prices thus won xao first effective- 

ly exercised by OILPIX ?wing ac1  af te r  t h e  AEb-Israeli Wzr in October 

1973. The r e f e r ~ n c ~  pr ice  ?~r? s r~.isecl in -two stzges t o  $11 -65 per  b e  

re1 for Gulf crude m d  $15,760 f o r  Libyan cm2e f x c ~ <  I Janu~q 1974, 
2 . d  output was cut t o  nzke the ~ r i c r :  rise s t i ck ,  33y then, it wzs 

clear that the ~roclucing countries w c r E  i r r  cornifad, arid European coun- 

tries rushed t~ make direct dezls w i t h  t h c ~  



By 1974s therefore, the n a a  rezson f o r  the Indian  G o v ~ m e n t '  s 

collaboration with o i l  companies, mdjor or rainor, nazcly t h e i r  control 

of o i l  supply, had disappeared; then India could bypass o i l  conptnies, 

and deal  d i rec t ly  with OPEC s ta tes  f o r  crude. 

Actually, the G o v c m e n t  k d  begun t o  look, fo r  d i r ec t  h a l s  even 

ezrlicr. The 2ric~ incr~ases f o r c e d  by OPEC in 1971 a d  1972 sharpened 

the con f l i c t  between the Govcment a d  the aajos oil coclpanies over 

t h e f r  crude import price.  @ 1972 the exgmsicn of hoar: crude output 

was also nearing i t s  end, and the G o v c m e ~ t  to l o c k  2troad f o r  

further increases in supply. Scumlings were 32de among the Arab shtes. 

In 1973 the Govement  o b t ~ i n e d  1.1 r i l l i o n  tons (with an un2ertdcing 

t o  supply the sane quantity f o r  t h r e ~  years) f ro?  S m d i  Arabia. The 

USSR had no cmde to sperc tk5t g a r .  Th,: Gov~mlen t  obtained about 7 

million tons of crude; bfit it ms n o t  encugh, the differences with 

the najors did  n o t  ;>emit full utilization of  the i r  ccp~ci-ty. To meet . 

the d e a d ,  therefore,  the  Goverrimerit ha2 t o  in:-;lort 2 rccorcl 3.7 m i l l i o n  

tons of products, mostly kernsene m d  'furnace o i l  ( ~ a b l ~  41.7). 
/ 

The qudrupling.of the o i l  p r i c e  a f t e r  the ~ n b - ~ a r ~ l i  war in 

October 1973 t u n e d  t he  problem of zvailzbility i n to  one of z b i l i t y  t o  

pay: thc Government s t a t e d  l o o k i w  f o r  oil on crddihancl  bzster. 

Saudi Arabiz refused both on i ts  1.1 n i l l i o n  tons; but  1 mm, Iraq, and 

f l b u  Dhabi gave Rs.2.3 b i l l i o n  in full o r  par t  crcdit, and Iran a p e d  kc 

buy 300,000 tons of cer:lent and 65,000 tons of s t ee l  in 1974 zn6 100,000 
tons o f  aluninium every year. The U5SR zlso supplied about 3 n i l l i u n  

t o n s  of o i l  stnd z million tom of k . r ~ s e m  on thc u?u-,l rupeL pzpent 

terns. The Gov~rment 's  b r r i w i n g  c a m p a i s  largely net i t s  objectives, 

mi]. 1974, which began with serious forebodings f o r  t4:c b a l a c c  o f  pay- 

nents, ended w i t h  undir:linished recenres a d  c i l  kiports t h t  were only 

mrginsliy below ' t he  previous yezrf s reccni 17.2 r i l l i o n  tans  (includ- 

ing products). 

The grounc!work done in 1975 l_nC 1974 tcmbltc! the kvcrment  to 

stcrt 1975 with vffsrs cf 9 n i l l i o n  tons  frcm Ixq, Imp, S m d i  brabiz 

* and. the Unitcd drab Err_irzt~s, 2nd credi t  l ims of ;bout $250  illi ion 

fmn I r a  a d  1-q. With b p o r t  necds of 14 ailli~n tons, thc Govern- 

zent h2d some roorr! f a r  mnoeuvre vis-a-vis the three rzajors, whosc 



refineries lnported 6.75 r x i l l i ~ n  tons a year, This leeway was useful, 

since'1975 wzs the  year  in which t h z i r  25-year gmrantees against na- 

tionalization expired, xd the Govcmunent muld negotiate c h m ~ s  in the 

ownership -md\mzgcment of the refineries. 

,T%L m jors had anticipate; the f or thco~ing .  c h a ~  mi sought 

new zgrce~.:st e with the Ch-re~rnc'nt wrly as 1971; but the Government , 

d i d  not  &e up its nind. ~ssentikll~ the majors 'were seeking an agree- 

ment on t l e  pattern o f  Cochin and Mcclrzs mf ineries, where Phi l l ips  and 

NIOC respectively hzd t,&en minority hold- in rshnm for a right to 

supply cru?e. The evenis of 1972. ,ad 1973, howovcr, grcz-tly increased 

.the world supply. of cmde f r o n  oil-groducing sta tes  at the  'expense of 

ail companies, m d  f reed the Government- from i t s  dependence on the 

latter (~edava l l i  1976 : 54-59) S t i l l  the Gcw ernmen't , with c-mmc.ter- ' 

i s t i c  czution, a a e e d  with Exxon in March 1974 t o  buy a 74 per cent 

share in kqui* immediately and the r e s t  in seven years, setting the 

patterm'for similar deals with Shcll and Caltex. 

Bowaver, the Gover.lincntts e f f o r t s  t o  ge t  crude direct ly from 

oil-pro2ucing 'states' succeeded so well in thc next two years zs t o  re-  

Jnove its dependence on the mjors. In 1975 it k d  a small ~urplus t o  

play zbout with, In 1976, and Iraq offered  nore c i l ;  and the 

sudden bpxc,ver~ nt i n  the bdance  ~2 p~yntents described in Chapter IV 

left s u f f i c i a t  foreiw- exchange f o r  o i l  i u p o r t s ,  In the longer run, , 
af f shore o i l  rcsemcs (discussed below) not o n l y  aade d e p  ndence' cn 

crude f r o m -  the majors w e c e s s n r y  but could  h o s t  be used in the oil 

ref ineries  ~f Exxon and S h e l l a t  3 o ~ ~ b a p .  Hence the k v ~ m n e n t  bought 

ou t  a l l  three m j o r s ~ m ~ s t n e n t s  in India, The last one t o  be 

bought was the Caltex rsfbxry i n  Jmury 1877. Eow only the k l f -  

n i l l i o n  ton refinery o f  dsszz-i O i l ,  2 subsidiary of BP, remins out of . 
t h e  fully owned refineries of i t s  c-rur?~ fron O i l  13.3 r . It m k ~ t s  i t s  

prcciucts only in the h s s m  r e ~ 5 a n .  . T h s  flsr the first t h e  t h e  Govcm- 

nent now has 21~iost  C G ~ A ' . ~ ~ C  t~ ccntr~l G£ Gil rczining x r k s t i n g  in 

India. 

E Oil - offshore and c n s h ~ r e  

The prdspects f o r  explo~aticn werL m?ro~Lsinr;- A the l l z e  six- 

t i c s .  The rc-f inin,? of !issai. o i l  was uneconoclic z t  the .  crude 

yroduct prices . . 



product prices prcv~iline then, while wildcats in Gujzrat wEre not ' 

y i e l d i n g  significant .2incoveries, Besidcs, it l0okc.d 6s if wcrld crude 

prices wou ld  come dawn fux-thm md r , i l  would  be in zbmhncc .  Oil con- 

s t i tu tcd  only about 10 per cent of i1~~2or t . z  sncl was nct of : ~ t ~ t  s i p i -  

ficancc in thc bnlznce of payments, Hence t h ~  Goverment's pc l i cy  at 

t k t  t i n 6  1. :s 2,g build c o z s t a l  r ~ f  l~ leries  bas~d on iiqorted o i l ,  w i t h  , 

or without foreign t t i c h n o l c ~  and a i n o r i t y  holdings, But the: Oil a d  

N z t w l  &s. Com>ission, which bwd bcen s p c i z l l y  built up f (:.r explom- 

tion, could not  bc c l o a ~ d  overnight; it h ~ , ~ d m n ~ o w e r ,  rigs faci- 

lities which hzd t o  be found work, So it was c l l o w c d  tc continue 

d r i l l i n g  about 107 w e l l s  r? year.. ~ b s t  of i ts Grillin$= w e r E  in Ass= 

=d Gujcmt m d  predoninantly in the  1 - t t c s  w l i ~ s c  c \ i l  wes tc b~ found 

at l5OO-2WO n~trcs against 4000-4500 a e t r e s  in bssa;ln; ONGC c u d &  

drill thrce t i n ~ c  r:c n2~y wells in G ~ j a m t  s~ in Ass= and could be 

sure of 2n b e d i ~ t d  n2zkt.t f c r  the o i l  it fomci. 3ut zlthou,-;k it 

d r i l l e d  in 72 out of the 1W. promising onshorc struchres identified 

in Gujamt, it; foun2 precious l i t t l s  oil, It Sid in Ass=, but the new 

finds remined unexploitcd. 

f t was ~stcbl i sk ied  by the l a t o  sixtics t h r  t the rncst pmnisinp 

stmcfxms in Gujnrzt werc off short . But ~ i t h c x  OIJGC' a skills nor i t s  

equipment w s s t .  of any USE there; offshore rigs k d  tc be S c ~ s ~ t ,  to -  

~ t h e r  w i t h  offshore tcc lmelo~y ,  Offshore techriclog was r ? _ : < i d ~  2 - V ~ i l -  

, zble in the  U n i k ~ d  Stat13 rihich had lar;.t- ~ f f o h o ~  proGuctirm k thc 

C-?=ibcm; but fhz , ' , r ; & E i ~ l  SC:! ;r; sLntc 3 a .?crz s6ri:;us ~xc~IL.:: ir, the 

f o m  of higher t idcs .  In the y c ~ ~ s  t h . z t  foi.lob.cd, thf  dcc ie iznz  '79 

offshore clriliird~, we i~ j u ~ ~ t  +; t,;c;J.. 

When Ghc cil mzrkc-t; began t c  h a l t  n ir_ 1371 :. t h e  c r t ~ n c y  cf 

offshore cmlor r~ t ion  -;truck t hc  Govcrrmrir,t, tix-t tk:r tb.al,ro wnS 2 

world. boom in ,?ff shcre '&illiny, l v l  5y Lx~lL:,..ti i r !  tk Gcrth Sea, 

and rigs were ~ifficnlt t c  [xt. Pin-:Lly 1 .rbil; jr-ck-uy, ;;l,~.tfcrr_: wq,s 

~ n i e r e d  frcm Mitsubishi. It c r r ivLd  in Jmt: 1975, rul2 : 5nc-yt'zr con- 

txp-ct wzs ~ i v e r ,  t o  Off$ho~L GriIlin~ C o r $ m j  :3f :JTSiL ~ C I  t r ~ ~ i n  GIIW per- 

sonnel. Drilling ?-&kly stnick oil, F:I~ asrc l ? , t f o r r s  - Ytia tirx 

. scwi-su5~~rwiblc cn;s - xErz zcauirt-fl. C ~ ~ r L  i k l k o n  i 4 2 , m  qf 3 ~ m a y  

and D211:uohoy cf Gra-t B r i t i ~ i n  in 1,u.ymt I97-j, by i&ich t k c  rezervcs 
--. . 

of cver 200 ci i l l i sn  tone were 1,rovcd on Bar-3: y z lg i .  h cnntr~ct W ~ S  



giv~n t o  McDemett o f  USA t o  m u f a c t u r e  f o u r  pxoduction pl&tfoms in 

t h e i r  fabrication b r c l s  in D h a i  any1 t o  instal submarine pipelines and 

two single-buoy moorings* Two further fi~ l d s  were discovered off  Gu- 

jarat in 1976 - an oil-f i e l d  in &ssein -Ugh md a gas field in the 

South Tzpti s-tructure. 

71n Fz;: ?976* OTX s t ? x t d  t ~ k i n g  cff 2 W  barrels a day f ron 

two b . e l l s  and shipping it t o  Bolllbzy; 228,000 trns o f  o i l  was produced 

off$bore in 1976, In ear ly  19'17 the f i r s t  sin&&--bucy mooring was 

s e t  in place a d  a 80,000-ton nother s h i ~  le2sd f r o n  thc  Shipping Cor- 

poration of Ind ia  wes coupled t o  it. With t h i s  s torage  f2c i l i t y  in 

place, output rose t o  1.4 million tons.in 1977. Exploration d s o  ga- 

thered pace: in 1977 five rigs were drilling c f f s h o r ~ ;  12,535 metres 

were dr i l l ed  znd 19 wells conplcted. ' 

The current r a t e  of  -,rcEucticn is 80,000 b a r e l s  n day. Bqt 

the transport systerr, cannct wcrk in the rionsoon, ns the nother ship 

canno-t be safely anchcred tc thc- S M  in the 16-f o o t  wzxes. 'IE the 

last two y e a s  a the p ~ o ~ l u c t i o n  wells were shut cff f c r  80 d~,ys in the 

aonsoon, Further, 2.3 m i l l i o n  erbic n e t r c s  o f  aascciatc? k - 2 ~  is being 

flared every year. 

Eowever, it is expected that a 30-inch c l j l  p i p e l i n t  FZ a 26- 

inch ~s pipeline  fro^ Bombay H i g h  to Uszn across Bombay h a b u r  will 

be' comissioned by flay, Th2ir  capacity ~f 20 nj . l l ion  tons of o i l  2nd 
I 

14 ni l l ion  tons cf gas is sufficienMo cover f u ~ h u r  discoveries; im- 
\ 

mediately they will t r a s p o ~ t  5 ~illion tons o f  oil and I,5 m i l l i o n  - .  cubie. rotr~s i. cEzxi : t i !  L-n a ~ I I ~ C .  By fray 1979 thc o i l .  pipeline 

w i l l  be c ~ m c t e d  with ITorth E s s z i n  f i e l d  and carry 6 nillion tons 

fron Bo~bczy High :,nd 1 n i l l i o n  tons fron Bzssein High. B pipeline 

w i l l  a l s o  be laid fcr ncn-zssocietcd .gzs f x m  the South h s s e i n  f i e l d  

t o  the &jzrat coast, a d  inter-conncctod vith ths pipolin2 tc U r a n .  

Pe& proiuctiorr w i l l  be rcached in t h e  e ~ s I y  ei~hties; what 

it will be, it i s  t c o  early t o  praCic t .  The f i r s t  figures put out  

were sound 14 million tons, Xose recent ones 2rc in thc: siznge o f  

3-10 m i l l i o n  tons; lower peak would - g~z ren t fy  increase t o t a l  re- 

covery. !be mte of emlcitatic;n w i i  mL~l iStcdly  r l~ys~nd an the Go- 

vernment ' s  r e j d i q  cf srude price trencs ?ad on f u r t h ~ x  cffshore 

discavtxies if ' , 



thsre'are any, D r i l l i n g  b v e  been m d e  in only abcut  a half of the 

currently hown ~ l h s l l o w  s tmctur~s $ a1 though p r o v i n ~  of r e  scrves 

w i l l  take longer, oil or @s been struck in nearly 311. M h e r ,  

there are other structures in the  d e e ~ e r  continental shelf which are 

a h o s t  ent i rely untouched yet .  

Ir, r~,,i"S't?on .'.P 0 4 , ~ a l . c ~ ~  vr,rk in k d k ,  QNGC is involved on a 

mall sczle in Ban. It took a one-sixth s h m ,  in partnership w i t h  

N D C  and Phillips, in a 8000-sq,lm. zrea of f  l m n  in 1964, md g e t s  

600,000 tcns a, year 2s i t s  s h e ,  In Novabe r  1973, i t  tock another 

offshore ares of 4500 sa.  Im. on n semict  contr~ct from HIDC  en- 
derson 1975 : 56) .  It has a l s o  takcn s m e y  pad drilling contrac ts  

in Iraq and Pznzania (1 ndia 19770 : 12). 

While ONGC had i$s hands fill d r i l l i n g  o f f  the Gu jamt coast, 

t k e  Gcverment o f f c r ~ d  cffsllcrc ccjncessions in other a r a s  t o  foreign 

conpanics in june 1973. Concessiomirua o L d d  do seisnic w ~ r k  in 9 

~f the 10 blocks (ax. exchpt the west coest ;f ~ u j a r a t )  into which 

the coastlin~ was dkided. If the results wc'l.2 grczising, they could 

choose a 5000 squzre ki lonetre  sren f~ r <rilling, In 197.4, scisnic , ' 

m e y  were done by Beading and Rates in Kutch, north-west o f  Gujaxat, 

and by Carlsberg o f f  thc shore o f  West Be-1. Both kkericzn fims 

s i p e d  .r;rcJuc tion-shering c o n t r ~ ~ c  t in which t h ~  @ve.ment took  a, 35. 
per cent  working 5 ntkr~st fror :  the  stast m d  ::llowod c o s t  recovery 

up t o  4"ner cunt ~f yie ld ,  Pktcrazs-C~xlsbcri: stcrted drilling fron 

a Le~sed  ship in kvcnbcr  1-975, but surrcn3crc d the concession in 

St-pt~mbc: 1377 - Reedin&: and 3- -';c startid ~ r j - l i i n g  I n  ni?-1976. In 

December 1975, t h e  C ? m x L i m  aSSZCTcl. ,voup sigm:! ? shilar pro6uction- 

z k r i n g  contrzct f o r  th, Zzw~cri b-sin nczr M:~dr::s, in which, however, 

cost mcovcry wzs , - l lcwcc'  Q:I t c  30 pcr cent. 2NGC i t s e l f  hi_s taken 

up an zma of f  the  X e r ~ l z  c o m t  2nd rsc~ntly Sc,m 3 ~ i l l i q ; .  

Whilst ex-plorfiti,m f o r  new o i l  coulc! bi fruitful o n l y  in t h e  

l ong  run, im~ecliate reli~f could crdy c o x  frou existing oflfislds. 

The onshore oilfields in Gujcrif; were riming c~u t  2nd were j i t l d i ~  

w ~ x  an2 whttr with the  o i l ;  w i t h  f u s t h ~ r  drillincs ::rd s~sindarjr  

rocovcry, their output has been hc ld  steLdy -;,t just clvcr 4 r i l l i o n  

tons. Thc A82m o i l f i e l d s  which were m t t r ~ ~ c t i v e  ?.t tho 1 ~ w  o i l  



pric~s grevailix in 1960~~ becase ncre vkble with the rise in pi- 

ces. Ov~r the yezrs OEGC hiad gone l bou t  d r i l l i n g  w e l l s  in Xssan;  when 

it f a m d  o i l ,  it c ~ p p e d  the well 2nd rAoved t o  ancther structure. In 

3972, only three of the six fielcis disccvered in southcrnBssa;;: were 

being cx77rited [ ~ n d i x  19741: 25) . .  In 1974$ 6 C  ger cent of the wells  

were nr,? ~zr?C=lciry- 2nd nns~ded ~ ~ r k . v c r s .  Gatnering .-.nd treatnent fa- 

c i l i t i e s  were imdcqut._to, end C?e pipeline t o  Gauh3ti znd -& re- 

f h e r i e s  k-d nc spare czxj- city. The Rudras~gzr. f i s l d  vith reserves 

2f 30 nillion tons wss pzoduciq n't:sut; lQ0,00r4 tons c ycer which was 

zoved by truck tc kd-nti; .md the M e k t  fi~lC, which 3rcdsc2 to be 

c m a j o r  producer, zwaited tke  arrival of deep drfillng rigs  endex ex son 
1975: 129) Sihce then t r m s p o r t  fccilities ~ V E  b c ~ n  Inprovcd, m d  

tho output of the 1 , s s a  fiePds, whtch supplied 3 zillion tons o f  o i l  

ir. 197& is n o w  agqxorching 5 ~ i l l i c n  tons. 

T k  chage  in thc c m d ~  supply pn-ttcrn mcl An the ownership of 

refineries h ~ s  eoCificd the  k v e r m e n t v  s 2olicy on r,fincry size. 

high cast of gz the r iq  and t ~ m s p o r t  cf crude ik AESRJJ d icts tcd 

snxll refincries place(: nenr oilfielfis. !Piere cre tvc refineries in 

B s s m  with 2 ccp~c i ty  ~f SOO,OGO en5 8@0,300 tons rss~cctively, and 

2. tbirc2 i : i i l l ion-tc~ rtdinery is Seing built. O w i n g  tc the differemas 

with the r;c. jors cn cm2e L q o r k  prices the Goverment d i d  not allow 

then t o  em& crtpacitg, rithough they zchievcd s3me c n p m i t y  expnn- 

sion by ~mcc::sive 2 x z c s s  ir;lpravccente. f n c-:&r t~ spxezd risks, 

the  refineries built in ~ ~ s r t s c r z k i . p  v i t h  indcpunGents - Hzldin, Mc.- 

drxs an& Cochin - were 211 built vi th  a c q z o i f y  2.5-3 nillicn tons 

each. Colzsequen~iy, i.dj. 1; ;;;,; C,-I 5 sf ~ ! I L  p r ~  rjcnt cV2pci ty  is +in 

refineries with a czptci%y over 5 a l l l i o n  tons  ( ~ ~ , ' c l e  11.8)~ 

Ncw, however tht cwncrshtp q u c s ~ i m s  ;,rc s ~ t t l c d  zmi it is 

cLe2x thzt  the bulk cf r?U sup;;lits ir_ the n ~ x t  I3'yezxs gal cone 

f ~ o n  West Asia rin? f r o n  ficlcis if, tht w~ytcra c x q t ,  r i f i n c r i ~ s  can 

bc built tc' nlnicizo tsrznsp~rt c o s t s  m,? sxyioit ,concr:i~;s >f ncrzle. 

The m c d i ?  tc ~lzns Lqclde t.x$: n d i n ~  Lie K s - l i  r~ f i n k  T:T f m ~  4.3 

t o  7.3 r l i l l i c n  tons ; the e x p m s i ~ n  is nad rly ca:dc-te, !The Koy:Ji 

rofintiry 2 d  t h e  twu E c ~ b 3 y  rcf iner ius ,  w5ich kvTrc 2 canfimcd C ~ S -  

p c i t y  of 8.55 n51lior~ tms,  ~ 1 1 1  ut i l i ze  thc cii f zc: th, Bzzbc:y 

High .:nd G ~ j z x a t  fifz12s. me !r'kr:t ,hian pi: bt?i33~ ~ ~ e n t l y  r ~ f i n e d  



in Bonbay will be piped f r o m  Kutch t o  a h i l l i o n  ton refinery 'kn 

Mathum which will serve the growing North Indian mrket .  When the 

PIzthura refinery is comissioned in 1980, the proportion of czpacity 

in r e fhe r i c s  with a capacity over 5 n i l l i on  tons will rise t o  50 

per cent, 

To SUE u-p, the rise in oil' prices forced the Government to 

make quick decisions on problems of  exglcration and exploftztion 

k t  hid bcen shelved for some years. The results were s l o w  to em- 

erge. &% the offshore xoduc t ion  t o  come in the next two yezrs m a y  

w e l l  enable India t o  Esme a rapid r i se  in i t s  o i l  consumption, can- 

t b u e  the recent improvement in i t s  balance of pzynenfsb a d  d ~ v e l o p  

a nore sophiatfcatcd petrochemical industry. 



Ii3F1970 India h p r t e d  11.7 million tons of crude oil at a 

cost of Rs.l.1 b i l l i o n ;  In addition ft imported I .1 m i l l i o n  tons of 

oil pro&~cts  at a cos t  o f  Rs.293 mill ion ( ~ l e  IV.13, consisting 

nainly of kerosene and fumzace oi:. By F1975 prices had increased 

sevenfold; the sane volme oi w o n - s  would have cos t  Rs.9.6 bil- 

l ion, or 68 per cenS of h d i a l s  F197C exports. In fzct, f d i a  Jn- 

ported m o r e  - 14-2 n i l l i o n  tons of crude and 1.9 n i l l i o n  tons of 

products costing Ps.12,3 b i l l i o n  - In F1YT5. Eiow were these s e e m h e  

1y fmpossfble impwrts ;aid for? 

The m w e r  must be somewhat approximate since the  two sources 

of trade statistics - h u s b m s  data and payments data - d i f f e r .  l'he 

customs figu-ms show a rise of Rs,lO.g b i l l i o ~  in the value of g i l  

Inpods  between Fl970 and 371975; payments data sliclw a rise of R~~7.3 

b i l l ion .  This increase of 8s. 9.3 b i l l i o n  was over 30 per cent of the 

rise in aggregate i n p o d s ,  whLch cane t o  Rs.30.2 b i l l ion ,  &sides o i l ,  

India d s o  paid more for jmports o f  food, fertilizers and ison and 

steel ,  which together zdded Rs.12.1 b i l l i o n  to the jmao*s (Table IV.2). 

' A. Balance of payments 

Lip& from t k e  ~ i s e  irt I q o r t a ,  reserves rose by Ils.R.3 b i l l i o n  

in F1975 wkier~as in ET970 they had fallen by Rs.0.9 b i l l ion ,  Thus, 

imports am? reserves -t;opGi~er required h o s t  3sls.40 b i l l i on  of addi- 

tional f-ce ;in Fi975. !fa512 m.3 sbh-s wkere the resources cane 

fxon 1 

Between Fl97O axi F1975, exports just -bout t r ipled;  the rise 

of Rs.27.0 b i l l i o n  ic e q o r t s  sui~pl ied 70 p e r  cent of i h e  add i t iona l  

funds, Invisibles 2rovided k, 6,2 billion o r  16 per cent, t h e  rest 

being provided SF cs.>itd idlow,  

Among imTjsibles , nost o f  the c o n t r i k t f o n  came f m m  privzte 

t m s f e r s  - chief ly  renit-ce of Indims zbroad - which rose by 

Rs.3.1 b i l l ion ,  and froia travel - ~~ t o u r i s m  - which bmught in m 

additional 8s.1.6 bi l l ion .  The rise in renit+kces owed nuch to the 

szvings of Indians who went to the b o ~ ~ i c h g  oil-production countries 

of West A s i a .  . 
xLse . . . ., 



The rise in capital i n f l o w  was alnost entlrely ir. o f f i c i a l  

loans fmn abroad, w h i c h  added Rs. 7 -6  bi l l ion.  khili India bad renaid 

the International Monetary hind Rs.1.5 billion in F197C, in TI975 it 
d r e w  Rs.2.1 bi l l ion.  iiowever, crel i ts  given b~ In6ia (mair&y trade . 

credits) rose from Rs.3.4 b j i l i o n  in F197F t o  Es.8 .a billion in F1975, 
and partly off s e t  the ris? in :'i-:c:a?- ;oms. e .>'c c'intcibution 

of f o r e i g n  aid t o  tnc m d i t i i ~ i l  'i-;,~ i o  ?;quirenants G, rs wsghal. 

Year Dist i l l . s tes  ---- - .'~'11 Cy-.de 
Lf&'; 1 R 3 a ~  r _ ~ o ~ ~ c + ;  oil- 

0 - 0 '-07s) 

25 47- 5 7 1,Ll96 :-19657 

88 Is147 3 t 3  2.158 12,9TC 

115 1,532 29r?j 3.47' 12,01C 

215 174E3 1,9T7 5 1-:93'7 

54 1,252 : - I  ???I; L",:? 

46 r ,zlo 763 L,91? 1 A:,?-d, ,I 

178 1.434 , 2,i;e :j,gc; 

Oil and 
products 



COMPOSITION. OF BlPORTS Fl9?0-~1976 

(RS. b i l l i o n )  

Raw materbls  & intemediates 

Of which Cotton 0.99 0.52 0.28 1.30 

Mineral o i l  & products 1.36 5.60 12.26 14.12 

Vegetable o i l s  0,39 0.65 0.17 1.18 

Fertilizers 1.M 2,27 5.92 2.61 

Chemicals 0.68 0.83 1.22 1.37 

Iron & steel 1.47 2.50 5-12 2.23 

Mon-f e rrous ne tal s 1 1.4~ 1.00 1.60 

Capital goods 4.04 6.74 9.66 - 10.08 

Of which Nachinery 2.58 4-27 5.71 5-59 

Elestrical goods 0.70 1.30 2.01 1.73 

Transpor t  equipment 0.67 0.95 1-51 1.41 

Other mods . 

Sources: India (1976f); 106 

India (1978a) : 101 



(HS. billion) 

. . .  
A. CURRENT ACCOUNT 

Imports (cif) 

Trade balance 

Travel 

Jnv@sbent Fncome 

of f i c i a l  transfers 

Private transfers 

Other b i s i b l e s  

Private ~ p i w  -0.3 - -0.1, -0.4 4 . 3  -0.5 

Banking capital 1 0.3 -0.2 - -0 5 0.3 
Official  capital 3.6 5 - 6 2 7 7.7 10.2 . 8.0 

Loans 6.6 6.2 5.9 "8-3d 10,7 13.3 

INF Urnwings -1.5 - - 0 . 6 4.8, 2.1 

AmortLzatfon -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 

Capitzl Account ( ~ o t )  3.2 5 1 2:5 7 - 3  '9.5 7.8 

D.CHAN~SINRESERVESIJ -0.9 1.0 - 0.3 0.8 3 1 8 3 

Excludes the ad j u s k ~ e n t  of Ilupee SaLcmccs aecumula-l;ecl m d ~ r  t h e  
PL480 agreement w i t h  the l i n i t e d  3 h t c s .  

1?J Includes changes in -ue h e  to exch3;lg-e m t e  chm.gea. 
I .- -? 
$ 

Sources t Reserve Bank of India (1977~) : E?. 6 S 746-47. ' 



3. Exports 

Le t  us take a closer look at the rise in exports, wMch pro- 

vided cver two-thirdsol  the addit i q n a l  resourc~s  a able IV.4) . 
Kcst of the products w k i o s e  exports rose mgidly fzll htcl 

'$wo p o u g s :  food  :?d.~-achlnery. !incng fond  p m d ~ c t s ,  f i sh  and 

cbf f ee were xelat ively new comodit ie  s w i K ~  s trow upwad trends 

which continued lato the seventies. S u e r  is exported occasionally 

when there is a surpius Gvcr hoke consumption. In the aft~rnath of 

the Qeen revolution, the ?rice of wheat lagged b~hin2, snd farmers 

turned i n c r s a s i ~ l y  from wheat t o  sugarcam. Large su-r surpluses 

were thus cmate'd just s t  a t&e \+hen khere WZF a world shortage of 

sugar; hence export  fro^ sugar were high in F1974 ard 

F1975. The i n t e m a t i o v ~ l  i-nflaticn in 1974 a d  1975 hprcved.  the 

export  earnings fmrj sone of ,the o t k r  exports as well, such as 

cashewnuts, tea, o i l c ~ k e  x ~ r 1  tobacco, 

Cheap ski l led l a b c ~ , ~  a d  s tee l  at csntmlled ?rice-s give India 

advantage in the m ~ f n c t u r e  of machinery, w h c ~ e  exports have ex- 

hibited a strong ~~d trend,. There is cansiderable v a r i e t y  in the 

m c h k e r y  expclrted: i ncus t rk l  mchiriry,  p r h e  novers, genemtors, 

?owex t rar , ;njssio~ ec:niyn.-nt , ca~t , t n c k u  e tc ;  the u k ~  ts are- 

equally wide-rangjag. knother product - ~ h i c h  uses cheap sk i l l ed  la- 

h i m  ic precious stones, which &-e i ~ p o r t e d  r2w a d  cu t  and polished 

fox  re -eqar t .  G a m n t s  are a n e w  labour-intemive e q 0 j . t  thzt has 

S i n e d  ru-h yxlnd. in the  sevenl-ic 

Fiimlly the re  I+ one ?reduct ahcsc rise i?. export volume is 

probably more a_ayflrent t k n  r e d ,  m?cly  ~ilvc:, whose o f f  i c i d  exports 

mse f A m  nothing in Fly72 to E;.1.74  illio ion in F1975. Large h o d s  

:~f  silver a r e  held by t h e  ~%rzl p a p l s t i o n  id t ne  fom of onxments. 

In recent years i t h s  bew t o  d i s h o a d  silver, which used t c l  be 

snuggled put of the countrj- to yay f :>s gcZC and o the r  i l l e g a l  h p n r t s  . 
In FL974 the SL%ate Trzding Corprz'ticn e r t o r e d  the silver in~rket  tn 

f 

export  it cfffcidl jr ,  tfiiel M r s .  W l i r s  G o v ~ m i ~ e ~ t  k~posed an ener- 

gency in June 1975: tne pbwers a c q u i r d  were ustd, i n t e r  alia, tcr 

h p s i s o r ~  snuggLers without trial, AE a result ,  the S t a t e  T r a d i n g  



Corporation acquired a sonopoly of silver exports, m d  recorded ex- 

p o d s  of silver doubled in a single yeas. 

The rise Jn o i l  price- led to a s;npathe+lc r i s e i n  the prices 

of three types of comodf ties; those whose ieodsiock cahe fmn n i l  

such as plastics, f e r t i l i z e r s  and ~ r g a n i c  cheniczls, the i r  compcti- 

t o r s  l ike  leather and osfton texti les ,  and energy intensive products 

like steel and cement. 

- .India has been a high-cost producer of oil-based products. 

Since ail is &ported, the policy has been to set up capacity onIy 

t6 cover the limited hone consmptior? of oil-bzsed. products. 'Pheir 

home markets are s m a l l  and in some cases ( eeg .  r l a s t i c s )  further  

restr ic ted by hgh  excise taxes. Bence the sca le  of  output  tends ti% 

be low in this group of process industries w i t h  pmmullced eoanonies 

of sca le ,  and costs are hi&, 30 sigmificaxt exparts could there- 

fern be expected, md i n  fact India. is a net inpor te r  af fer-kllizers 

and chemicals. 

Indiz is an Smpostant produc~r of cotton t ~ x t i l e s  and leather; 

but the pol icy  in their  w s e  i s  t* re ly  l e r ~ l p l y  fin loca l  raw mterialb, 

which are in inelastic supply. &+ween l i n i t e d  raw material supply and 

the large hone oonsumption, only a -11 s q l u s  is l e f t  fox  export. 

Tkd volme crf exports  in this m; was vir tua l ly  st%tic in F1970 - 
31975. 

b o n g  snergy-intensive mods Imiia has a significant output  

of fmn at? steel ,  cement and alminium, an2 has ~bundant r a w   ater rials 

and we-yy- ) T e z ~ l ~ ~ r d ~ ~  for a! 1 t*ee r-qnc- 3E w5it:h delcnds exclusively 

oh o i l .  For s tee l  a d  cement the c ~ ~ s t ~ l c t i o r l  5 0 ~  in the n i l - p ~ l l d ~ c -  

hg cowltries o f  West A s i a  a l s o  cy:ened up 2 c2r1ket. Revertheless 

India failed to build up s izeable  experts nf khene :jrorluc ts. In i r o n  

and s tee l ,  labour-lnznagement pmblerns preverit eri th? fill u S i 7 i z a t i o ~  

of capacity. In cemnt, cost-~lus p r i n a s  f ixsd 'iy t k k  G o v ~ r r x e n t  havs 

caused the indm try tc @pen.tc ~t high levels ~f capccity u t i l i z a t i o n  

b break even. Consequently, capacity ha:, telldue to l ag  behind hone 

deuand, and l i t t l e  surplus is a r , i l z b l e  f o r  e x p r t .  T ~ E  buF12-up of 

aluminiura capacity b s  been hmpered by ;t s h o r t a p  of ~ l e c t r i c i 3 y  an6 

the consequent re luctmce 9 1  s j a t e  electricity b o a d z  tc yivc the 



Table FJ.4 

Food and a n h a l s  

O f  which Fish 

F d t  & nuts 

fw= 
Coffee 

Tea 

Feed a h f f s  

Eevermes d tobacco 

Oils and fats 

-1s and lubricants 

Raw materials 

Of whioh Oilseeds 

Cotton 
. . Iron ore & scrap 

Non-ferrous ares 

Chemicals 

~knufactur&d mods 

Of which Leather 

Textile yam 

Gattan fabrics 

Jute goads 

Cement 
- ,  

hec iaus  atones 

Imn and steel. 

Silver 

Machfne~y a d  vehicles 

Other rnam-ZackBs 

Of which Gaments 



Table IV. 4 (cnntd) 

F1970 J3973 Fly75 976 

b/f 15.20 29.71 39.24 7-49 

Other e c d s  . 0.05 0.07 0.07 

Total exports 15.24 24.78 39.31 3- 

Sources: India (l97.Zb); India (1978a): 102- 

industry cheap bulk power. 

Thus, Ind ia  fa i led  by an$ large t e  explait the comodi t y  

shortages and price rises tbat  followed t h e  rise in oil prices because 

it had € i ther  insufficient supply of raw-materials, insufficient c%pa- 

c i t y  or inadequate technology. But fax sose years India's sxpcr t  stxuc- 

ture was s F 3 t i n . g  t-wazds new labour-intensive manufactures; this trend 

accelem-ked in the world tmde boor? of thr. early ~eventies. I n d i a  ra- 

pidly  increased its export  earnin&$ as a resul t ,  albeit at the cos t  9f 

worsened terms of trade. 

C, TEES I; trade. 

Owing to India  s week nmpet i  t ivs position i~ ~nergy-intensive 

gcods and .pods whose pr ices  went u~ with those of c i l ,  the r i se  in 

Indiar. e c o r t s  w z s  kcconpanied by 2 considerable worsening sf terns of 

t rade .  Barter terms of trade were the smte ir, Fly70 and F1973, bu t  in 

the next twa years they W e m e f i t  2 deterioration o f  34 pe r  cent. 

The rise exports of 18 per cent ir, F197J-75 could nct prevent a si&- 

f i can t  erosion of ic l~cr ts  (~ables m.5 & IV,~). 

The rises i n  o i l  p r i o z s  was t h ~  mjor elei.lent i n  t h ~  wo~sening o f  

the tern-s of trade ; the tripling o f  o i l  p r i c e z  between Fly73 and Flq75 

would by itself have czused a wnrsening of 21 p E r  cent. S t  t h e r ~  w-s 

a further deterioration of 13 per  cent, Thus, Indiz was rt net loser 

from t h n  restructurirg o f  relative prices tJwt following the r i s ~  in 

o i l  prices;  the rise irl exports it zchieved hrmz~  i~: s p i t e  of rather thm 

bemuse of . .7.63 



B b l e  IV.5 
PRICE Am VOLUME m1cm OF lMP0RTS 

Food - 
Cereals 

Beverages & bbacco 

Oils and fa t% 

Mineral fuels and 
lubrican-ts 

Raw materials 

Pulp & waste paper 

W O F ~  

Cot  ton 

Crucle f srtilizers 
and minerals 

UNIT v m  
F1970 Fly73 F1975 F1376 

113 129 271 j og  

92 234 188 236 

102 125 1 4  268 

Chemicals % l u 2 ! 3 2  
Chemicals 109 113 256 

Dyes 115 158 251 

Fert i l izers  108 155 439 

F-S I_J6 
Paper, board e-tc. 113 147 319 
Textiles 98 112 144 
Iran and steel 113 129 247 

Copper 130 151 166 

Nickel 153 123 165 
T h  117 380 240 

Machinery a u  
Yon-electric machinery 86 120 224 

Electr ic  machinery 98 64 173 
Transport equipiaent 121 156 211 

Other marnrfactured goods 2 -- 
Scien t i f i c  instruments 118 167 289 

ALL ItWORTS . - 100 13s 280.278 114 111 qll 

m c m  !Ems OF !lRmE - m g l E 5 6  
Sources: Resewe B.& of h d i a  (1977a): S78; (1972~): .S755-56. 
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Table IV.6 

PRICE APD VOLWE INDICEE OF EXPDWS - Fly70 - ~ 1 9 7 6  
(~1968 = 100) 

Food - - .  1 0 1 ~ ~ ~  llzl2363B 
. -  Fidh 103 174 224 298 134 220 253 270 

F d t  ard nuts 104 148 189 218 86 84 96 100 

S U k W  71 145 310 202 394 281 1453 706 
Coffee 126 '146 181 411 111 175 205 155 

Tea 96 ,97 . 142 154 99 95 106 123 
Oilcake 108 244 157 223 164 1 4  Ill. 203 

Oiis and fats l J 2 3 0 3 _ L 9 2  

Nine- fuels & Xubrican* 2 I& 304 & a 70 

Raw naterials 104 131 lJJ<,% 128 129 138 
Cot ton 112 154 192 262 93 151 148 94 
O r e s  and scrap 

Mamlf a c b e d  modn 

Leather goods 
Floor covarings 
Cotton cloth 
Jute goods 
Iron and steel 
Met& p o d s  

Machinery md vehicles 

Other manufactured mods 

Clothing 
Footwe= 

kLI; m m  
mm mms OF TRADE: 



because of t h ~  shartages *kit followed in the wake of the rise in a i l  

prices . 
A deliberate policy 3f depreciation nf the exchange rate was 

followed in F1970-751 primarily in the belief- justified by the 

events - that it would stimul: . te exports. at the depreciet ion had 

little .tq dn vi th  the w o r ~ m i - r . 5  r3C t h ~  tern= of .trnae. &tween 1970 

xd 1972 the %pee deprzciated 14 per cent 5n terns of the SDR (DIF 

1977: 174); the t e a s  o f  trade, howevsr, actually imprcved 17 per 

cent. Pmn 1972 'till 1975 both the e x c h ~ m  rat? m d  t5e terns of 

t+e moved in t h e  sane direction, but the G X C ~ T ~ ~  rate less  so - 
17 per cent agsinst a 4 ~ $  per cent worsening of the t e m s  of tmde. 

Indian exporters and importers zre by and lmge price-takers rzther 

than price-setters, and the ~xchange =tc policy ?robably ked l i t t l e  

effect  on the  terms of tmde, What it did acbLeve wzs t o  redistribute 

income fmn the ir;+arters to t h e  ekgorters, a d  thereby reirflorce 

ather policies,  including i n p a r t  control and ever-t: subsidie~, aimed 
at h p m v i n g  the balance of tmde. 

I W l e  the rise in the cost of h p o r t s  beCd~en FIT75 'xd Fly76 

is seen ex-pos* to have been lmgely met by ircreased. expork ean ings  

m d  r e c e i ~ t s  from emigrants m c l  touzists, the mpid  widenbg of the 

trade deficit frrn Rs.2-5 billion in Fly72 to ?:.3.8 billior. in F1973 

?sd Rs.9.8 b i l l i on  in F137C tkoa+ened at the tiiile -to wipe out the re- 

serves of h.U b i l l i on ,  & naee the payments situation precarious 

(~ab2e ;i7.j), Lft.;:: j;c,-x~: of. 5:.:;-g-:-'; c:25rol, t5me was no &pe f3r 

cutt ing d o n  inpcrts without, causing a ~hostag, of foodga ins  or raw 

t e s  The gnvc1:ment k d  tfierefore te look ~ - ~ c - n t l g  f o r  credit, 

Kost of' %he hcsease in loans in F1973 a d  F1974 caie f r o m  the 

World Ba;trk and its soft-loan. wjnCaw, t?t; IDA, L i t t l e  cane from t h e  

USA a d  Western Europe, the tra.dit iorz2 e id  donors. For the first 

tine in F1974, frzn ga-Je credi t  on ci2 sclss of $120 a i l l i on ,  and 

Iraq of $100  illi ion. InFl'j75 they gzve $165 million 4 $70 m i l -  

l i qn  respectively; f@r ther aFeci? tcl finznce a large iron ore 

p~oject on the wcst cngst or" I n d i a  f r o n  xhich it could .g~t its ore  

mquire~ents . 
Hc)wevex, P O S ~  . . . . . 



However, nosf z i d  is project aid; i t s  disburscnent takes years 

w m c  p ~ j e c t s  ars planned md carried out, and it dnes not furnish 

foreigm exchangs to neei currenl; mods, for it g-enerates fresh impart 

mq~tirments k ! ~ t  it is desiqiied t o  nee-k. rCrcThar, India needed* to finance 

the +,raC:e def ic.'ct was aitt ir, tkn.; of comoditics Iadia would have An- 

porkoc! 2.1 i -  - .  -.* - vt ;  9Q 73-725 1, - ! e ~ c e  oil crsdits Lelped. as; d 3  the 

7il and :ceros?r" s z ~ ~ p l i e i  by +he U3SF LC 'l.,r-t.er;; but they d i d  not go 

f For 'a~<Z3-kr:7 :~q1125!,e I ' ~ x r . i p  cxchqs India h c d  t o  the 
. . I:,r+,eriiat:cn~a; FIo?c-L-;r ,! u r  !. , -ihich 1711; 2 5 F,s. 7 - 5  billion cver the two 

' . . I 

y e x s  ( ~ d l e  py.p!''d! k i n ;  d c s i p A ~ C ? l  as c cmntxy .that wcs irest $e- 

~ e ~ e 1 . y  a-ifectelt? by Yla~ r i ~ e  ir - 5 s  :>=-'.c>s, Indiz d s o  got -1ts hf 

h, 1.: Si?-lioz Lmn h k  United XL &ns EZlczgenc~ Funcl. 

in F1972, Zeh: s e ~ i c k g  abmrbe2 t ; h ~ c e ~ u r k r s  of the  gross 

a l d  of 3 ~ ~ 6 . 8  '2i!,l'.on. Hotrevcr, s ~ m i c e  p2yment.s rose only  slowly, 

Esnd knrgel:r as 2 result  of loans end w ~ ? t s  rl'ron international i n s t i -  

ki;Zcns - the Fvmd, the &.dl and the UN - net zsd u t i l i z e d  rose f m  

Ps. 1.7 bil!.icn in 71973. t'! Rs, 13.4. bi 1l:on in Fi974 and Rs.i5.2 b i l l i o n  

in 2 9 7 5 .  

To f t r x n ~ q  K?~so deficits the Govom~ent looked f o r  credit. It 

firs* dzaru. on thc- Tr:%e-mational Kmetarj .  Fiild; it rbtained about 

$400 ri , l l i3n or, L';s 3 9 1 ~ ~ 3  Z k c o  ~-bxcdi .* ,  and ,cpt ::mtP&r $200 nil-  

l i3n  f -on the SF c%l  051 Fac i l i ty  ~h:ch came k t o  bE?ing at t h ~  e d  

of 177.41 In R-97; it Lq", fur thar  $203 ni.lliun from t he  Oil Facilf  ty 

(~n t e r r a t i f l~a l .  Konr?.t.my 3.m ~9-7'1:  174j. = 1 ~ 2 k  ~ ? t  little fron the 
~ i o r l d  P--: .. !-'- : ?-.?kl 5: t 1 ~ ~  g? .-: L ~$91=% assistancr ; .. .S g o t  mited t o  

the re l ie f  oy h,ix!.o.:: c:' pn:mcr,t;c d l r  f ?.sc.if ics ; besides, India  w i t h  

its p-eearious b a 2 . z ~ ~ ~  o l  gs:m+..o r:vzli.f3-cd 1 -7 crl;dit f TGC! DL, 

which had l,e& i4; $oqs-. t i c o ~  as msi: 5s L::t. z r ; k ,  ' h - t  DA's funds were 
L .- d o ~  st23tch5c1 -';> i,,a,i, -:, A~.' ic:, LC: - 2F:~'! :,(; f' . 

from $457 nillba ia L?'/> <;:: $€<2 i r . i l l i o ~  !.I: X97,; m d  $320  illion ion in 

1875. But GZ23 I i g r z s  m so much h5&er tha TnGian f i ~ w e s  of aid 

received (kdla'~t/76c: 391 tlmk tkAe:r rrxst i::cI~icie oor:siiex~,Sle -7s . 

tha, t  India does nut  r e e r d  as zit?, BOWCVCX, GELID as well as p e s s  

I- 

These 'figms f ro?  Go-mmen5 b u d e t s  a x  s l igh t ly  higher 'than those 
f -om 5he Salance o f  jajments e s t i i i ~ t e d  by the Reserve &nk of India. 



Table - IV.7 . O~ IGIAL l&MS Mu GmT5, 
~1972-Kt976 

(h~biJ.1 f on) 

Consortium 6.4 10.3 13*0 11.7 6.8 . 6.2 7.9 9.0 9.9 9.7 
IBD - 0.5 1.3 0.9 2.a 0.3 0.3 0.4 0.4 0.7 
D A  2.5 4.4 5.0 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 6.7 ' 0-4 - 
UK 1.1 1.6 1.1 - - 1.3 1.3 1.1 0.6 8.2 

Ge many 0,6 0.9 1.1 1.2 1.3 0.8 0.0 1 1-4 1.3 

Others 1.9 2.7 2.3 2.3 1.0 2.0 2,2 2.6 2.6 2.7 

0 ther rounexf e s - 1.0 - - - ,-*-. 0 . 5 2 . 1 2 . 5 3 . 8  
G ~ ~ S  0.4 0.4 1.9 4.4 3.9 0.1 0.2 2,a 0-8 2*5 

CY, "a - - 2.4 1.8 - - - 0.0 1.3 

C=zdn 3.1 G L 1  C.4 0.5 0.6 0.1 0.1 0.3 0.4 0.5  
Sweden b,2 0.2 0 .3  0.3 'C1.5 - - 0.1 0.4 0.3 
Others 0.1 0.1 0.5 0,5 0.4 - 0.1 - 0.5 0.3 

Other co;+nCries - - - 0.1 0.1 - - - 0.1 0.1 

Less ~ A X ~ T S  - 
Less   ST - 
TW LOkJIS AllD GRAIWS 

&' UN Fhergency Operatian Fund 

Sources: ZC Surrey 77-8: 45? 105, 1I.n. lNJ?I171 
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reports suggest + k t  Iran gave about $120 c i l l i o n  as o i l  credlt  b 

1974 and another $165 n i l l i o n  '&I 1275, while Iraq gave about $100 
, . 

mil l ion 'in 1974 and $70 nillian in 1975. Together with snaller ere- 

dits from Kuwait and A h  Dhabi, the t o k f  oil credits w e r e  about $250 

nillf  on in 3974, $700 ~ d l l i o n  in 1975 eni $500 ~lllion in 1976. A31 

these caus~tries g:ve part creclit 5:1 concessional terns against o i l  

sales. Saudi Ar~bia wzs the o n l y  onunfzy that took full yzyment in 

cash. 

The t o t a l  net Government b,.rmwings fmr~ rase fro= Rs.3 

b i l l i on  in F1972 to 5 bi l l i c r ,  F? F1J73, R.7 b i l l i on  FI 3'1974 a d  b.11 

bu l ion  in F1975. G r a n t s  f r on  abmd, which fell to a negligible sun 

in Fly72 rnd 31973 rose to Rs.1 billio~ in F1974 pad Rs, 3 b i l l i o r .  in 

F1975. The vdue ~f i~ir,:ports rose fmn Fs.19 b i l l i o r  in F1972 ta R.s.50 
b i l l i o n  in F1975. Of the incrczsc, Rs.20 billion or 60 per cent was 

. . 
fimmced by incree~ed kxpor ts ;  Rs.11 b i l l ion ,  or ~ ~ o s t  a l l  the rcst, 

W ~ S  finanted by loens o r  p a t s .  W r  whilst the ~ov i?zm~; l t  

to maithb o i l  iuports and n m i d  rumlag ~ C W I ~  reserves, it had to 

lhit h p o r t s  md borrow heavily till 1375 in order  to b d a c e  pzy- 

nents . 
. . 

E. The transfomztion in ~1976 and I?=, 

In Fl.976, the balance of trnde sw& mmd dmmticzlly frca 

a deficit cf h.12 million t o  a mall sumlus. Tne rcasors were two- 

fo ld .  Firat, tile tcms of trade, which had been worsenine since 

F1972, inpmved. by 9 per cent in F1976 (~cble IV. 6 ) .  Sccond, *ere 

LEI a f ~ L 1  iu &ports of 20 per ccr;t over tnc p ~ v i o u s  yecr. 

The fa l l  was clue elnost entirely t c  h~reaszd  output at home, 

mch of it in mblicly owned 10x6'~;-scale industries (fnrlb 1977f r 

Reserve &nk of I n d k  1977b). The out_mt nf zitro@nous f p r t i l i z e r s  

. rose fmm 1.2 ~ f i l i o n  tons  i n  1975 to 1.5 nillion tom i n  1976~  while 

inparts fell f m ~  1.8 c i l l i o f i  'tons in April-Deceuber 1975 to 1.1 Llil- 

lion tane i n  the ssr,e period of 1976. S h i l l r l y ,  net  exports  of i m n  

am! steel ms@ fmn ~othing to 1.8 aillion  tan^ as output rose f m m  

5.6 to 6.3 million tom. Lookkg zt insustry zs 3 whole, it zx>eers 

thzt the 13pn-t in ito oa tpu t  bard in 1,075, and especially thzt thc . 
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kiprrvenent in coal supplies and ra i l  c apc i t y  in t h t  yesr WEE n 

pre-condition for the e x p a s i o n  of 1976. Further, the fall in h p o r t s  

during 1975 was due not only to the rise in output hat elso t o  a. slack- 

ening of denand and a c d e t i o r ,  of i n v e n e i e s .  Thus, a rise in 

public sector industrial outlput triggered off  an i n d u s t r i d  reces- 

sLon, ;nr3 tF.r rcsul-ting charge i~: the domestic balance of supply m d  

demand l e d  to z sharp fall in Inports. 

Conparing Fl975 with Fl972, the previous ymr  in which tmde 

nez.rTy balanced, we rind thJt the terns of trade k-orsen~? 30 per cent 

in the four y ~ m s ,  pad the resulting FF w a s  f ix led  by a fzll of 10 

per cent in inports ,and rise of 28 per cent in exports. The f a l l  in 

i n p o 3 s  w ~ s  achieved 39ird.y by lar9-scale incustries in predodmnt- 

ly public cwncrship, the increase in e q n r t s  by relatively ~1x31- 

scale, labourintensive, skill-intsnsiv~ industries. 

12 F1976 $here w ~ s  ZLSO a co~siderable Lnflow :~f funds, epp- 

rcntly from Indians resident abroad. It is not  clear how fz'it sun- 

s f s t e d  of remittarces at~d how far of invesbent;  but ikf i  volme was 

so large -C,h~f it mst h v e  had c substantial clement ~f capital in- 

f l h .  In 1975 foreigm investors were assured of ct lmert ibiSi ty  into 

dallaxs c 2  sterling if they invested in hLgh-yield term deposits in 

b d s ;  -the assurance apparently succeeded in atacting funds. 

fnfcm~tisn is still accumlatbg ebcut the d e v d o ~ n ~ n t s  in 

Fl.977. E q c r + ~  ir.cr~8ncd f mn Rs.51 billion I.r: Fl976 to Rs. 57 b i l l i on  

in Fl97' :pa:m~n$s figures). It-pxts rose fror; Fs.51 b i l l i o n  to 
+.-1 '-.-.7* :*- - Rs-55 1 :;,f - - . . .. .-, ,. zx:~'LS tfi-.llc +!~f ic i t .  Food inports fell 

51 FIpJ7 following two gears cf p o d  h m e s t s ;  but the fmoumble  

S b c e  of p a y x ~ ~ t s  in m976 l e d  ta liberelization of hr ,or ts ,  and 

nan-f ood b o r t 3  rgse by 2 t h i r d .  Most of ths rise w2s in xzw ma- 

t e r l d  kpm$s; w c i h e r y  inports X ~ S E  l i t t l e ,  

I ~ i s i b l e  ea r rbgs  also rose si,@Tic=tly. Biigmnts k n i t -  

tances, trhich brought in about Ps.5 billion k. F1975, zre rcported to 

have risen to %,I5 bi l l ion  in F1976 and Rs. 19 b i l l i o n  in Fl977. Earn- 

h g s  from tourisn rose f rom 9s.1.7 s i l l i o n  in FLY75 to Rs.2.8 b i l l ion  

F1977. The m b e r  of tourists mse -14 per cent t o  534,000 in 1976, 

and arrivals . . . . . 



and arriaala in early 1977 were running 20 per cent a h e ~ d  . of the pre- 

vious y e a .  of Indian c o n d t a n @ y  and c a n s t r u t i o n  fims in 

West $ a h  axe &so reported to be increasing rapidly. 

It was nsted ear l ier  th;t loans received in EL974 axzd F'l.975 
did not add to foreign exchange su~ply because zided projecta trak tfme 

h be hplenented; convers~ly, a3.d utilization mntirmed at a hi& 

level in m976 and F197T olat of a i d  authorized ez l i er .  Although re- 

pyments to the International Monetary F'md redwed net disbursed d& 

fram 8.16.2 billion in 3'1975 to Rs.2.7 b i l i i o n  in F1977. the concomitant 

impmvement in aurr&t acco:mt earning8 l e d  to a steady acollmulation 

of resemes, which rose fxm z. level  of Rs*6 b i l l i on  (excluding SDR~) 

in ~1;73 arvi F1974 to Rs.14.9 b h l i o n  at the  end of 3'1975, 2s. 28.6 bFZ- 

Lien at the end gf ~1976 and ~s.46.8 b i l l i o n  a. t  t h  and oi F3977, 

This pe&istent r i se  in reserrres f U l y  convinced the Gave- 

ment t h a t  the payments &isis created by the rise in- o i l  prlces, was 

fiver, and led after h r c h  1976 to considerable l iberal izat ion of 2m- 

wxb. After the exerc'ises in liberalization, hpaxts af few cwnmodi- 

ties a;re under quantitative fiontrcl. The imports of a nunber of oom- 

'modities a r e  banned; they are chiefly cons=;mer mads and goods pro- 

duced domestically an a small scde a d  st a high cost, such as drum 
0 

and chemicals. The imports nf m m f  other commodities, especially ma- 

chine- and raw mtexla ls ,  are more ox less f2enI.y allowed but f o r  fm- 

por t  duties. The impurt licensimg system in ogeratien sinbe Wzrld 

W s r  I1 is still l e h i n e d  as,a preeautidk againat -cable spurt 
iri imports, bct k~s been grmt! y 5 hplif ied. 

The rise in e l l  prices t h r e w  the Indian M a o e  of payments 

inSa disarray, generated strong infla5ionary p ~ e s s m ~ i ~  aawed hard- 

ship and unrest and poss:bl,y led ta the 3mz,rlsitim of an ~ u t h o r i -  

taxian pnvernment, k m g o r m  as it proved, &t the crisis aantaimd 

elements * k t  melierated its full -Impact. For ole thing, the rise in 

o i l  prices itself rehtrained the rise in the consumption of o U  pro- 

ducts, especially of t w o  products that loomed large i n  the budgets 

of t h e i r  . , . . , 



of t h e i r  consamem, namely petrol for czrs .?ad kerosene f o r  ruraJ. 

lQbthg. The prices of a i l  products mse muah less than those of 
- ,  

o d e  because the Govement  reatrained &finerg' a n d  dis t r ih toxs '  

margins; never*heless, the rzte of g m w t h  of o i l  product conkmptfon 

fell from 6-7 per cent inthe f ffties to 4 per cent fn -the seventies. 

For  asother, the rlse in oil prices led  to the boom in oil-producing 

oountxles which attracted a large number of m l g a n t  workers, whose 

remlttanoes home simificantly buttressed the bdmce of payments, 

Finally, the  world inflation s ~ t  off by the rise in ail priues pmvi- 

ded a favourable environment Ear  exporta, 

NevertheXess; these f z v m b l e  featwes could & m y  malke the 

crisis disappear, Xn Fl974 India rzn a trade deficit of 7dmast Rs.10 - 

bil l ion,  mver one-md-a-half times its t o t a l  reserves. In the sb&  

run, payments could be bdanced a&v by bormwhg, which lbdla did 
". 

principally from the International monetary .Fund and the United Ha- 

tiow Ehergency Fund. Bat in its search for funds M A . &  established 

a new relationship with o i l -pmducm stetes, espzcially Irn and 

Iraq, which was f d t f u l  in a number b? wws. First ,  it resulted in 

direct deals  betweeL the Government m d  the a i l - p r o d u c a  states. 

It thereby bypassed the majer oi3- - . compdes ,  whose profit- 

taking the Government had for y e a s  been m b L e  to control, ad paved 

the way for t h e i r  takeover. Second, it attrzcted inves-hent in Ldbm 

Industrid and power projects fmm Ira, Kuwait and the United Arab 

lhhates .  Finally, it pmoided ?in entr6s i n t o  the Wes+ Asian market 

for Mian constmction and consu l t am j -  i'ims, hcluding e number of 

public sector firms, 
. f 

, m e  Gdve-ent did not h v e  much scope f o r  reducing impozts, 

which were pared d a m  to essentids aywaj-. Hence i t s  attempts to . 
improve the bdznne  of t r ~ d e  centredkdy -n ma&m-economic policy. 

In 31973 and -974, hflatim made it impossible -ha g i t  ; grip  on 

revenue and exp~nditure; hoksver, the Gove~rz?!c:ct, which owned m o s t  

of the banking sjr~tm, sevcl-~ly reetricted cr2dit -znd made it expen- 

sive in 19 7'4. 4s a. ~ e r m l t ,  a g r i c d t ~ ~ . 1  prices begm t o  f d l  In  the 

a u h  of 1974 as the harvest approached - the f i r s t  time they f e l l  

h the seventies. 

Once the . . . .' . . . 



Once the back of domestic inflation was bmkeri, the Govemvnent 

found it easier to get  a gr ip  an f i s ca l  policy. k def i c i t  a f  ~s.6.9 

billion in the averall budgets of the oentr41 and state governments in 

IP1974 was wiped out in 39975 aad balance amhieved; the deficits h 

ng76 and Fl.977 w e r e  As. 3.3 b i l l i c p  mi Bs.2.1 b i l l i on  respeotively 

(~ndla 197%: 75). C r e d i t  aontrol has, however, beex muoh l e ss  s tr ict  
'% 

h the last two years because of t@ rise in fomig~  e x p u  E s e w e s  

and' t h e  demand far oredi t  generetd by aacelerated induatriaal. growth, 

3ut two exaallent crops have helped tm keep prices stable. 

Finally, the h v e ~ m e n t  pushed forward, domestic exploration and 

production of ofi. Although the probability o f  offshore o i l  w a s  es- 

tablished in 1967, the crvoial decision to import the neceeszry equip 

ment and technology was only taken in 1972 under the pressure of 

rising oil prices. Since then, however, exploraticn has been p m u e d  

w i t h .  Offshore oil 'tie- to f low in 1976; and against a current 
orude t h u & o u t  of 27 million tona t h e  current offshore output is 

4-5 mil l ion  tom, risiw towards 9 m i l l i o n  tons by 1980- Thus , mffshare 
o i l  may hun o u t  to be the most effective element of b v e m e n t  policy 
Jn the long run. 

It I 6  impossible to assess the =l;.,Live importance of autonomous 

factors, such as t h e  restraint on oil consumptivn excrci~ed by price 

rlses, the emigration cf workers and the upward trend in exports, or 

to distinguish it entbely  from that ox" policy variables, especially - 

since the rise in exports is partly dependent on affbcid i ncen t ins .  

3ut 'it is fairly clear that wfthou; the Government's early efforts t b  

obtain credit and to declate the economy, t h e  t e r n  hf trade would have 

deteriorated even fmther.  It may be azgued t h t  the loss of income 

thou& deflation offset the l o s s  tht would have arisen from a worsen- 

ing in the terms 3f trade. Bht in 1973 and 1976 the expansion of out- 

put was held up by supply bottlcneckx rcther than by La& of denmad; 

deflation could therefore hardly have resulted in much loss of output. 

A h o m e  effect 

We may now turn t o  the macro-~conornic effects of the rise in o i l  

prices. Wh2t matters here is not the rise in itself but the deter3aslatian 

in the . 



in fhe t ems  of trade thzt ..it led to. The pmblem is to decide the base 

year f r o m  which to reckon the deterioration. We have dosen Fly72 as the 

ye= h e d i a t e l y  preceding the spark in o i l  prices. But it me.y be noted 

that this &vep a somewhat larger estimate of !.he loss from worsening 

terms of trade then, say, F1970 of E2973. would since the tems of trade . 
i n  I2972 were more favourable t h a  earlier or later. 

In Table V,1 we have .calculated what w o h  have been the cost of 

o i l  imports FF their prices h i  risen at the same mte as the average 

f o r  all exports, and d e d ~ c t i d  it from their  ac tua l  cost to ob ta in  the 

rise in oost due to a wors&hi$of the te2ms" of trade. The excess cant 

h a  been divided by the y e a + i ~ 4 ~ ~  to g e t  an idea ofthe proportional 
5 

loss of income sustained because of faster r i s ~  in, o i l  import prices. 

me loss of Incrme- in F1973' w'gs D.5 per cent, while in the  n~xt t h e e  

yews ij, was about 1.5 per cent of t h e  GNP. C 

We may s h f i a r l y  calculzte the cost of detcrior~tion in t he  gene- 

rdl terms of trade, which owed a g r e a t  deal di rec t ly  and indirectly to 

the rise in o5J. prices. The. COB$ calculated in Table V - 2 ,  rises from 

0.6 per cent in PI973 to 'hi avemge 'of 2.7 per ten: of G W  in F1974-Fl776. 

Thus, 2.7 and 1.5 per oent of GNP are the upper and lower limits of the 

loss of income a i s i n g  from the 'xise in oil prices, and 2 per cent may be 

r e e d e d  as a-reasonably d o s e  estimate. 

' 
Of t h i s  2 'par cent, about a h d f  can be at t r ibuted to the 'rise in 

4 

kerosene prices done .  In the  absence of more recent estinates, we may 

refar to a National Sample Survey which estimated that kerosene absarbed 

1.1 per c ~ n t  of consumer ~ x p e n d i h ~ r e  in 1963-64 (WE 1968). If th i s  pro- 

portion had persisted into the seventies, and if the  expendituz-elasti- 

city of kerosene consumption had been zemh, the doubling of kerosene pri- 

ces between 1973 ~IKI 1976 would k v e  rcduced rea l  incomes by 1.1 per cent. 
r 

In f ~ c t ,  average consumex prices mse about 15 per cent, real F r  capita 

incomes rose 5 per cent and kerosene consumption fell 5 per cent i n  

1973-1976; so we get s. Paasche e s t b z t e  of t h ~  fall in rcal incomes due 

to the rise in kerosene prices of 0.9 per cent. Sctweei~ these upper 4 

lower limits, 1 per cent mzy be taken to he a xeasom.ble estinate. 

The estimates of t he  tems of t r ~ d e  effect zire comp~xed in Tkble 

V.2 with the actual gmwth in real GI@, In F1974, t h ~  s k ?  fall of 2.,6 

per cent , . . 



per cent through the terms of trade effect coinoided w i t h  the negli- 

gible overall!,rise in GNP of 0.5 ;cr cent. A p i c u l  turd output fell 

by 3.5 per cent in the brop y e a r  1974-75 (that is, July 1974 June 

1975) ; f oodgra& imports rose from a negligible figure in F1972 t o  

Rs.4.7 billion in F1973 uld ks.7.6 billion in F1974. Thus, it was the 

poor  domestic performance that made the terns 'of t r ~ d e  effect so diffi - 
cul t  'to absorb. In the crop y e a  1975-76 a~icrx l tura l  output rose 15 

per cent; and '60 mad against shortages and damp down inflation the 

Government. imported k. 13.4 b i l l i o n '  s worth of f oodpa ins  i~ F1975. 

'Phis rise in foodmains supply, together with a 10 per aent increase 

h industrial output, finally m r r e c t e t !  the  balance of papents 

effects af t he  rise in oil prices in F1976. The terms of tmde  

effect, however, w i l l  persist mu& longer, 

Table T.1 

3 N C m  EFFECT OF TEE RISE IhT O I L  PRICES P1972-Fl976 

F1972 
Index of 091 import 

prxces (~1968=100) 62 

Index of export 
prices ( Tq ) 120 

Index of o i l  im- 
por t  volume ( 'T ) 391 

A c h l  cos t  of 
o i l  inports (Esbi l l ion)  2,04 

Cos t  2: 5:; 1L;- 

2 t  Fly72 
terns of trade< ) 2.04 

Excess cos t  of 
o i l i m p o r t s  { '" - 

GNP at current 
prices ( " ) 471.59 

Excess cost as 
propor t ion  of 
GiQ (per  cent) - 0.53 1.46 1 9  1.63 

Sources t I n d i a  (1978a) : 57, 101 Reserve Bank of I n d i a  (1977a) 
(19774:  S 7554 758 : S 7'2 S 78, S 79. 

s 745 . 



Table V.2 

TRADE - lTI-972 - F1976 
F1972 F1973 F1974 Kt975 F1976 

Index of import 
prices (n968=looS 97 138 239 280 278 

Index of e x p c r ~  
prices ( ) 120 144 183 197 210 

Index of import 
volume lt ) 391 427 291 299 312 . 

Actual cost  of 
inports (as  b i l l i o n )  I@-67 29.55 45.19 52.65 50.74 

Cost of importe 
at F2972 terms. 
of trade . ) 18-67 26.16 28.76 34.36 32.01 

EXCESS cost of 
imgorts I * ) -  3.39 16.43 18-29 18.73 

C;NP at m e n t  
prices . ( " 3431.59 537.04 632.03 649.94 690.47 

Excess^ cost as 
3roportion of 
GLW ( Pex cent) - 0.63 2.60 2.81 2.71 

Growth ?ate of 
GIZ at 1972 
prices I7 > - ' 5.2 0 5 5 1.6 

Sources: As f o r  Table V-1. , -. 

Aminst the terns of trade effect, however, one should bal- 

ance ttte risk Is 0GXF $l;llrc~&~ t% earnings of a:~isrants to the PEd- 

d le  East. No m m l e  estimates of these eaziimgs are avaikble.  

But the remittances of T n d i a n s  abroad came t o  I,s.la b i l l i o n  in 

F1977, or about 2.5 per cent of Gap ,  md of f i c i a l s  i3u-k the  share 

of . h e  Middle East at well over a half. Zence it i n  poss ib le  that 

by P1977, ths  t e n s  of trade effect  was neutralized t o  a s u b a t a n t i d  

extent by emf @ants ' income 

B. &playmen$ effect 

a t  changp in employment would have accompanied the fall in 

@@ due to the rise in ail prices? This quest ion cannot be answered 

w i t h  zny , . . . 



with m y  degree of accuracy in the absence of er~ploynent +statistics. 

Only the m o r e  obvious c-a in the demand f o r  labour  can be pin- 

pointed. 

Tliere are a n~mbex of labour-btens5vc ~ndustries assooiated 

with the m t o r  vehicle, in which a fe.11 in employment or in the w@rk 
J 

load rC:: 1: 9 .: ~ ~ q r r e c l  f ~ r  the f 2 7  ?. i n  petml ' bonsumption, An indus- 

try which has 'Seen obviously affected is tkae-wheeled and four-wheeled 

taxis, which ore easier to catch in the cities than ~ e y  were before 

the riee in o i l  prices; intemkws with taxi-drivers confirn*%he im- 

pression of slackened demand, Eknployment in car ropeirs also appears 

to have fa l l en ;  there are f er~~er wayside repairers, and there &s 

been espec ia l ly  a f a l l  in the number of repairers who are not  attached 

to z petrol -mp. The fall in the output of cars was nfited s ~ x l i e r  

(!Fable 11.3). Whilst employment in such "orgarlieed" industries as 

cars would not  f a l l  in proportion t o  output, a fall in work available 

and in earctirlgs was inevitable, 

This is jwt the direct effect of the rise in getrol prices on 

the e u ~ l o p e n t  in car4ependent occupations. In addition, there would 

be i n u r e d  effects a r i e i n g   fro^ the £ G I  in the real incones of'car- 

'Jfmers. An aver@ cm-owner *icaUy spent 15-26 per cent of M s  

incoac on m i n g  c o s t s  of his car ( i n c ~ u d h g  rep~rs); knee the 

real incone effcct of the  r i s e  in peer01 prices on t h i e  class was 

mbs-tmtial . 
Although the x z l  incozc cffcct  of the rise in kerosene prices 

=S 7 q Y . : 7  3.j. .',h.; *I-? E-:Z cf ? nt: i: F,'.c~I ; by contrast, it was spread over 

a much lcvpr p p u l ~ t i o n ;  5nd it probzbly reduce-d the d ~ m d  for  a 

wider range ~f goods. In this way, the eL$lopent  effect of the 

rise in o i l  prices w ~ s  diffuse6 throughout the econori. 

One c m  expect the g~$nerrz fz11 5 ~ r , ~ ? . o y n x i t  to b y e  been 

mal lex  than the fdl in reel income f'ol: ',wu reesnns , For. cne thing, 

a proportion of the fa l l  in o u t p t  would lave been zbsoxbed in a f a  

in productivity; I' or mathe-, tilt. productivity in oi3-dependent k- 

dustrfes wzs probably higher thm the avenge for the econony. Hence 

i t  is l ikely that the e n p l o i ~ e n t  effect xss less rg~d prhzps  consi- 

derably less than the 2 per cent fall in red hcozes. But even if 



it were 1 per ccnt of total emplop.fnt, it would a.-ount to 2 ~ i l -  

lion workers, Ilic number of w t a  t o  the Kiddle East Ss very 

uncertain; Mom& guesses plme it at ovor 300,000 zrnd Selow a 

nillion. Whaterox it may be in this ranp, it is almost  certziinly 

much smaller t b a  the loss of en~lomelzt as a ~ d t  of the rise 
a 

in o i l  pri*es. 

Thou* it l a  well below t b ~  above orders of magnitude, one 

should mention the rise in eaploment .h c c d  m i n i n g .  Average nun- 

b s r  employed mse f r o m  443,000 in 1973 to 502,000 in 1975. Althou& 

output rose by 6 pcx cent in 1976, e p l o p c n t  the first 8 months 

indfcated tha t  t& 3nnuaJ figum would probably be s l i @ t l y  below 

that f o r  1975 ( l d h  1977~). Output in I977 is s s t h z t e d  to be 

akos- t ;  the same as in 1976; so employment is unlikely t o  have rL-  

sen. Hence them? was a sh of about 50,030 in the rmmber e ~ g l o y ~ d  

between 2973 ;ad 1977. Ilowcver, o n l y  z p a r t  of the rise could be 

a t t r ih ted  t o  tht Aitch from o i l  to ~021. Cod  output rose from 78 

u - i l l i on - tom in 1973 t o  101 m i l l i o n  tons in 1977, o r  by 23 n i l l i o r ,  

tons. In C k p t e r  II t;e c i t s d  am o f f i c i d .  @st&-be of 70i1,000 tons 

of fuel o i l  replaced in i i d u s t q c '  by coal. .Tho can1 required t o  re- 

place the o i l  was 3robebly;in the nrighbowhood of 2-3 nillion tons, 

or not nuch c,bove 10 For cent of t h e  rise i r ~  coal output. Sc the 

rise rin enploment in coal m i n i n g  could 52 k+,kibutcd t o  direct 

substitution of coal f o r  o i l  is W i k e l y  to be mch aboise 5,000. 

fcof~ever, indirect m b s t i t u t i o n  fbmu& cod-hscd  electricity in 

Fndustrj ~s w e l l  LS in frrlgaticn could w a l l  zaioc t h e f t w e  signi- 

ficantly. Ncvestheless, the naxL,.nm figure tbt could be zrriv~d 

zt  would be i n  the 20,000-30,000 r a g e  - considerably lower t h  the 

overa l l  cmplopnt  effect and the nmber of er;l&~nnts, 

Thus it is diff icul t  t o  avoid t he  conclusion that the rise in 

r o i l  prices led t o  a net f a l l  in t o t a l  eaplopxcnt, The fa l l  is un- 

1lkely t o  be as low as a n i l l i o n  or hi&m than tkrce million: fwo 

lnillion is. 1;robably the best but e hi&~I.y a2prnxina"k es*imte, 

C. Redistribution effect. 

On incorn distribution we hzve no recznt d 2 h ;  the last 



published NSS expenaitwe survey refers t o  1970-71. We must there- 

f o r e  build up a gic- larmly an the bzsis of inference'. 

We nay note at the outset that the  rise in o i l  prices ?ad the 

cormomitant rise In coal and electricity prices did not directly 

zffect the distribution of moxey incc~es except to. t h ~  extent that 

hcomes in those industrfes nnsu. ;"heir effect on hcome d i s t x i h -  

tion was essenkially indirect; the incidence @f thu consequent price 

rises on dlffemnt Income p u p s  wss uneven. The effect w c s  on the 

distribution of real i n w a e s  rather t.hz.n of mney incomes. 

About four-fifths of oil products are consmed in industry 

and transport, and. a r i se  in their price affects hcone-earners only 

hdlrectly. This is tmze f o r  instance of naphtha uscd in fertilizer 

manufacture, hsd used in goods transport and fuel o i l s  used in indus- 

try and in power generation. The eff~ct on red. income distribution 

of the r i s e . 3  o i l  prices t r z n s d t t e d  through these intermediate 

goods and services is largely S ~ p s e d i c t a b l ~ .  It i s  not even certein 

that the prices of f ind  p o d s  were imarlably raised thereby. We 

have, f o r  instance, p j n t e d  ou*, emlier thzt bsc~use the price of 

hsd and kerosene ax e p d i z e d  md the price o f  kemsemheld down, 

the price of hsd rose less tha the  averace of wholesde prices. 

Thus, the r~.al. c m x ~ n t  r :n% of roc..: trcnsport, 30th -f goods and . 
passengers, probably c a e  down, Tho pice cf n ~ p h t h a  wasxaised; 4 

but the consumptien of nitrogenous f e r t i l i z z r s  rose'nmrthslcss 

from 1.7 million t ons  i n  F1973 t o  2.7 ;:iillicn tons iq F1976. Agpa- 
ren t ly  the re wna considerable exce,.,; r1rnian-l f o r  f ortili zers earl ier ;  

the r i se  in o i l  pr5ces r~duccd the d ~ a n 8 ,  for -solone, xaf sed the 

supply of naphtha &cl hence of fertilizers. It is therefbre wssible 

+,hat the hccreased supply sgu~eser! out t-ke scarcity m g b s  realized 

on f e r t i l i z e r s  by htemediaxics a d  thzt the f i n d  't!qyers were l i t t l e  

afected by the price rise, Thus, t h e  rsdistributive effects of t h e  

rise in the price of oil products whurc  t h ~ y  w&rc used 2.s zn h teme-  

diate product ?;re exjctre~nely conplcx pad .Qi.rtually mprcrlictz31e. 

We zze on f i m r  ,~ound wit11 two oil ;>rcducts thzt are used 

as consumer gcods, m l ~ l y  keroscne and gctzolene. The effect of the 

kise in t he  prices of  these piyducts mong  t h e k  users i s  c lear .  



The expost price elasticity of their  consumption.was very low; an 

approximate doubling d t h e i x  prim- l ed  to a f d l  of about a quaxter 

in gazoleno oansumption a d  n sixth in kernsene consumption; and a 

good proportion of the l a t t e r  f a l l  was probably due t o  the fact that 

hsd ceased to be aculteratcd w F t 5  kemsene, Independent evidence fmm 

the NSS F-~TCY n f  e~pend.;.+u?c c r   el and li&t ( h d k  1968) conflsms 

this. And low ?rice e l a s t i c i t y  implies low h o m e  .and subs t i tu t ion  

elasticities. other words, t h e  r i se  in the prices of kerosene end 

gasolene had a subs t,m-i;ial Income effect  cnd tended t o  stick, Ln the 

short run at m y  =tea 

I n c o ~ e  elasticity belcw unity inplies that the proportion of 

income spent on a c m o d i t y  would vaxy inversely w i t h  kconc;  this 

again is confirmed by t h e  NSS survey. Honce if the substitution eff e a t  

is s m a l l ,  the effect of a a~~ in the price would be regressive. 

b o n g  their m e c t i v e  users, therefore, the rise in the prtce of 

kemsene and gzsolene worsened red income distribution. 

T h i s  applies to ezch grim rise indTviduallyy it is mush more 

difficult to predi.ct the dnbined effect of the rises in the two 

, prices. The effect o f  t h e  rise in the price  of korosene was spread 

right across a l l  i n i , o ~ e  groups, but was nc t substantid since the ex- 

pmciture on kerosene was only 1.6 per cent of total sxpnc!ihre even 

f o r  the lowest e x p d i t u r e  group. The rise in the p r i c e  of gzsolene, 

on the o t h e r  . . hml , m M y  affected only the s m a l l  group of users of 

cars a d  texis;  ,th? rv~f?.Ser r;.? ~ ? s '  md taxis is mder  a ?zill ion even 

now. Bj.5 ;.hi;- p n ~ + ; l   pent su 7 ?r_n~. ~-3porti011 - 15-2G per , c n t  - of 
its income 'on g-,sotene a Theye is immoidzblc uncertainty &out the 

average inconc, ,am2 the cxper?dii;xre on p..n=lme would vary f rori town t o  

town acceding t o  zveTass distmces trzvc.ll2d; ba t  .?either fact can 

disguise the subst~ntlzl iacono cf,"tct en cxr asers, The c f fen t  on 

users of sco~ters, notor cy=lcs and scootcr taxis WBS probEbly not so 

severe, but cc rb in ly  m r e  so tkwn on tkie Icss yffluent sect ion of 

the population, and the 3vera11 effect  o f the  r i ~ ~ s  in the price of 

kerosene 2nd @solene was ts reduce inequality in rez l  incczes. 

This, bmever, is only the first-mund ;.r"fect. The s~vings  

wopensity in I n 2 b  Seiag flow, s lzrge multiplier effect of =y 



Initial change in incomes nust be expected. Gnless t e chno log  is 

cha@.ng xzpidly, the dis t r i ln i t ion of the successive munds among 

income p u p  w i l l  be s h i l ~ r  toetkiewavt.rage incone distribution, ard 

will -tend t o  swmp f b s  t-YO-md income eff acts. Eknce it nay be in- 

ferred tLkt the r i se  in the price of kerosene hd l i t t l e  ovedl 

h p z c t  o n  Lncorc distribution, a312 only the rise in -the p r b e  of 

@,solene l ~ f  t an and-sing influence. Benhe it is l i ke ly  t Y a t  in the 

a g g r e ~ t e ,  011 price rises s o m e w k t  reduced h c o n ~  i nequ l i t i e s ,  

D, Techno-. 

Teshnolom is ciscmsaribed by capital; the p o s s i b i l i t i e s  of 

changing technology in the  short  run are l b i t e d ~ c z u s e  equipcent 

c w o t  be ch-d rapidly. The only exneption t o  t h i s  in the case 

of oil products a r e  oertain furnaces a d  boilcrs.used 5.n industry 

and in p o w s ~  generation which can use ei ther  c o a l  or furnao,? o i l  or 

v?zying p o p o r t i o n s  of bo th ,  u r  c ~ a  be converted f mr;! the use ,of one 

to t h ~  o-bhkr. Cozversion t o  coal Lks been mGerta3ren in I n d i a  with 

zctive Govement  encourak%m~nt. 

In power gener,ztion, ;lw:be~ of b o f l e r s  in plmts at U t t a r a  

and Dhuvaran in Gujnrat and. 2-t; arauni in aihar, which were o i l - f i r e d  

ezr l ie r ,  w c m  convcxted t o  cod-firing, The savings were, however,' 

offset  by t he  e ~ ~ t i o n  of lignite nines at Meiveli.which required 

the use of o i l  in B e i v e l i  power statio,rl .  T!Ix L,lmt w i l l  g~ back t o  

l igni te  w h ~ n  the new m m s  beinq develcged nearby comes i n t o  produc- 

t ion .  ili,p--?.t: f rorn t k s e  13~~- i:17u13 :a, there  m e  z nurr.?ex of s m a l l  

d i e s e l  generators in outlying places where t he  $emand f o r  power is 

small; b u t  theis total consm.ption of oil is l k i t e d ,  2nd they  a e  

being phcs~d.  out as thc p l a c ~ s  s t  connected tc the power grid- 

hpzr t  from ~ i l - f  ired b o i l  ~ y s ,  s te  :IT p l a t s  in coal-f ired 

stations are 2lso fod with cil -53 k d ~ p  then ,@h~; wher. thc load is 

low. hccording tc power engineers + - k c  new s t c m  ~ l m t s  3 i r i Z t  by 

h z t  H c ~ v y  Electricals rewire o i l  o v ~ r  w::en vyrm~iq 2 t  a hi& lor-d. 

Apparently, RRm has not bcen akle  t~ show y c t  th-.t they (19 nct .  So 

stem- p l a n t s  corltinue to use cil; ";fit o i l  conserv,?tion cff i c i ~ l s  

clair! th;_,t o i l  requirenents :jer kwh lzmc 3een ~n:u&ht  down. 

Icfi~stry uses  . . . -. 



kcustry uses a nuibex of oil products f o r  d i f f e r ~ n t  uses. 

It uses l ight  distillates, mainly mghtha, for chenic7,l.l uses.  It w e s  

furnace oil* of c c h i n  kinds to fire f-rmaaes fc-r snel$ing net,dlic 

ores or dh& cement, glass, pornel& a12 bricks. It ?Jso uses 

diesel  o r  f w c e  o i l  t o  f h  boi la r s  and to furnish m o t l v e  power. 

Coa l  is thcoret iazl ly  eubstitutablc f o r  o i l  in n l 1  these uses,  but 

there zre limitztfons. Coal cannot be directly used for o i l  as rhe- 

rnlcal f.eedstock. Cad-using chmical plmts c a n b b u i l t ,  but their 

c a p i t a  c o ~ f t s  are eppreciably higher. I n d i e  is bui ld ing t w o  c o d -  

based f er* i l i z e r  p l z n t s ,  but t h e b  cons trvction p e r i ~ d ~  have been 

inordinately long; neither is n e n  completion. 

C o d  can be s11bstihted f o r  oil in fwmces ?ad b ~ i l e r s  pro- 

vided these a e  designed tc use either fuel zrd  the substitution 

does not a f fec t  the quality of the product.  It w:is in this a r m  that 

the Gavern~ent foroed the  pace of conversion 5v resorting t o  physi- 

cal d l o c c t i o n  of furnace oil. The policy w z s  not ineffective: by 

1971 mual savings of 7QO,OOO t c w  of furnace cil were being m?de 

(including savfngs mde in power genention) . at the conversion 

only halted the rise in fumace o i l  consup t ion ,  which continues to 

be x m y  t ines larger than t h ~  savi%=. 

F i m l U . ,  we night aention the c1-age ia i r r f j p t i o n  f rm die- 

sel  t o  electric poyes which wzs not  pronpted bay the  r i se  in o i l  pr i -  

ces but probably mceived c f i l l i p  from it. I r r i iq t i cn  wi th  e l e c t r i c  

notors w a s  che~per even b e f c ~  L!e oil prices m,se was linited 

'only by 2ower distr.ibution, Tht. r i se  in oil prices, however, led the 

Government t o  accelerate thc extensiun of Fbowcr l i n k s  t o  v i l l z c ~ s  ml 

thereby f z c i l i t a b  the k s t a l l a t i ~ r ,  of xotcrs. The rise zlsc  lcc! the  

C;cvermcmt t o  fzvour electrificcticii ~f r s i l w : ~  l incs;  but ;wing 

t o  the low gestation lags in clac.;rif ic:~tic;n, n l l r ~ ? , y s  ccntinucd to 

expan2 the i r  f l e e t  c f  Sicscl  encincs ~ncl t o  m i s e  t h ~  ir 6 i ~ ~ c l  con- 

sumption. 

E. =ge~ in conswigticln g 2 t t e m ~ ~  

In conswr.piion nc less tk~m in productiun, repl;:ce~i~cr.t c r  con- 

senration of o i l  p r ~ 5 u c  ts  require^ 7, chnn~e  i n  q ~ i i p ~ ~ _ r t  - ir. t h i s  case, 



in c o ~ i m e r  
1 durables. - Whether in l igh t ing ,  in ccokint. c r  in trznsport, the fuel 

is related to the device, q d  the {jwo m s t  be chrxkii tag-ther, The 

ccst of consumer dwables is hi@ in re la t ion  tcj inccces, pnd con- 

sumers are by a d  large as slow -to c h a ~  their dwables as firns,, 

arc to chmge t h e i r  cirpitzl equiwent, at my rate in India. But 

in all- n r c x  :..hex oil .  -roCucf s iqcre w e d ,  them were well-est~b- 

lished trends hf thk acqu.isiticn of consmer d u c t l e s  which the rise. 
in oil prices rtccentuated. 

In light*, the extensicn of electric powcr to villzgos, 

unrlertcken pbit~ily to supg1.y --ex for. irrig~~tica anc! snail. indus- 

tries, d s o  bmwht' t l ~ a  dcncstic lighthe;,. L i g h t i n g  with kerosene- 

using laterns, x-hich c~rlier wzs 5cing reglzced Ly ~l'ec-sic torches 
mong the rural poor, b ~ p . n  t o  3e re?l+csd by electric lights mong 

the be tear-of f rct-zl cpula ti on as azins electricity beocme avdlable. 

I n  cockine a&in w j o l :  C ? L ~ @ S  ir; thc consupt ion pattern 
I 

w m ~ t e d  froz: sup21;~ cha&%s,  i%o rise in msolene p r i e s  reduced 

ths  Cer.me f o r  P t  a d  ercbled refineries t c  prdu+e  ore liquefied 

petmlem ps, fcr which there lrrm cpnsiderzble excess denand. The 

demznd continued - i ; ~  9ui;strip su~&7; "at as n resdt of the oil 

?rice changes tne~=e ~ 3 %  a s';5stmti;;l extensian cf cosking by &.s. 

I n  t r F m p o r t ,  thk :lsc &I o e o l e n c  priceo l s d  c?>owncrs t c  

seek chea:~nr fcms c,E Zxznsp~rt. In ssns citL..s, thex bsba 50 pool 

CEXS: c nuxber =f cc-sl.g!:.ru t r ~ ~ ~ r z l l i n g  betwLen the oene gcints of 

nsidenc? -.nd work woull shcre ;hc c3r9 aact u s i n g  his czr in 'turn. 

port-them frw a camcn place of kr'drk to a h=.:.aon residential -a. 

In a number of cikiks, xinibuses or luxury b e s  S e w  t0.m which 

c h v s d  him4-r fms tkm tk:e n a f i d  tus service ?ai smvid~d more 

corf o c t  an?. lcss ccn@ 8 f i o n ,  -Thus : the  egzl i  t;?rian t rcnspor ta t ion 

systar which pmeided 521 ~ i t k  t h e  sm:e s t ~ n d + d  of service at the 
.L 

c m e  frrcs, which cl?.;r~ctcri%t.;: I n d i a  tcwno, has Seen irrcreaain&y 

r c p l x e d  by 'c E P ~ C  diSf o e a t  kt&(: sys tern plrcvj.din.g varying stz,n&rds 

of sewice t j~  people in d2ffomnt bmckefs. 



F* Im~lications of o h m s  in energy profile. 

In productior. as well as-consurrrption, it is clear that o i l  

ireducts have been par t i a l ly  replaced. by cod and electricity in a 

number of uses, !Chis is a l s o  reflected in the overall rates of 

v t h  of consumption. Some estlnate is called f &r Sf the effects 

6f this change in energy ~ ~ m u m ~ t i o n  pattern on the economy. 

Ton fo r  ton, coal is more labour-intensive than oil; the 

dispmpartion is even greater if the relative efficiencies in use 

are taken inb account. The p i c t m  is slightly l e s s  clear in the 

case of substihztion of electricity f o r  oil. The efficiency of uti- 
l iza t ion  a f  electricity i$ genemlly extremely high in the- and 

mechardcd uses' s u ~ h  as p-dominatc in industry. But the efficiency 

of ut i l i za t ion  of coal in.power eneration is very low - the aver- 

age in India is only 25 per cent. Hence the overall efficier.8~ of 

electrici-t;y rarely exceeds 20 per cent, and its labcux intensity 

(including the employment in the &in$ of required coal) w i l l  al- 

most cer-y be hi&er than of 611. 

However, the higher laboar intensity cf wal o r  electricity 

does not mean .that su6atitution effects set  in train by higher nil 

prioes k r i l l  invariably 1ncreabe.w.plo~~ent. Forwhi?.e the precise : 

magnitudes depend a great deal on whether a coal mine is crpen-cast rr 
a deep mine, on the charaoter of the sems, c r ~  the 6egxee of me&+ 

nisation, etc. ; the o a p i k l  m a t e  cC coal are bjr and ,l&e higher 

than t&sz of oil on -a rep1acemer.t 3asia ; so also zre Clrc co;;ts of 

power. Hence the replacement of oil. by coal ax electricity will 
raise the capital-9utpu-k n t i a  in the e n e r a  sector and w i l l  require 

a higher rate of investment for the same rate n f  p w t h .  This can 
be said on the basis of casts in the onexu pm.?uc.inc seator itself, 

k the enerw-using sector,  the capitd casts of electric equipncnt 

me often lower than of gil- us^ equipent. For the brholc ecqnony, 

the invesbcnt requirsd in coal, mini~g  and pwcr generations woula 

predoainate since 39th are highly o a p i t d - i n t c r ~ i v e  industries. 

Hence &ess tile overall i nv~swen t  rc . t e  i s  raised, it is ' 

l i k e l y  that  a changeover fmr. oil would reduce the growth ra'te of 



the  econorc:?. The effect on t h e  'rate of g ~ o w t h  of employment is less 

certain since the  labouy-intensit o f  the e n e r a  sector would in- 

crease. But employment' in t h e  enerpy sactbr is such a small propor- 

tion of t o t a l  employment that a fall jn the g m w t h   ate of GNF would 

be acc~mpanied by a similar fall in the growth rate of employment, 

This . course of deve ;op~nis  c m o t  be traced in- the behaviour 

of the Indian economy in 1973-5977 because there w a s  considerable 

d e m t i l k z a t i o n  rf capacity coal. m i n i n g  'and i!~ power generation. 

As a resilt, w k t  substitution d i d  t ake  place did  so without .fresh 

izivestment (or without a rise in capacity thmugh fxesh investment) . , 

in coal  and pokerp without a rise in capital-output ratios, and with- 

out even s co&ensnswate r i se  in employment. 

Nor might these nonoluainns apply t o  the fu&e, a t  say n t e  

h the long run. For with the gcclwing scarcity of oil, capital cas ts  

Tn oil prduc t i on  are +so going upm Immediately, the increase ia 

due to the fact tht wi th  the progressive exhaustion of reservoirs 

cn l ~ d ,  ~ i l .  is being increasingly obtained ,o f f  shore, and off share 

capi ta l  casts are ap2recizbly f ighex.  In the, l o n g ~ r  run, the suc- , 

ctjss ;ete of exp lomt ion  wells  will declbe, a d  the capi ta l  costs per 
-. 

successful w e l l  nus t ,  incrense . itence a po in t  nus t cone when the ca- 

pital costs clf ri2 s r e  as high as those ~f coal .  

OUT analysis t l ~ u s  2cints to - h o  c o ~ c ~ i a i o n s ,  one for the  me- 

dium run arid one fcr t h e  longer rm. In the medium tern, o i l  explora- 

t i o n  will be zn activ2ty w i t h  z, high rate clf c ~ k .  The,cost of w i n -  

ning o i i  f l v x  exist;ng f 2cilJ-iics refining it iz. 80 -mch lower 

t h a  the cost of an e q ~ i v d e n t  qumt i ty  o'f c o a l  tha t  succesa in fin3- 

in& o i l  must ,cor;liwd a high prmim. However, once the  rate of suc- 

cess has been. brought dnkm t d  t h e  l eve l  where o i l  has np advantzge 

over coal ,  the aveza@ capital-outp* rat ic  the enera sector will 

be signific&'kly hi&er than nohI, and economies - including I n d a  -- 

w i l l  either be investing a sigmf icantly a higher p r o p v t i o n  of t h e i r  

G W  PX growing more slowly, . . 

~t should Se . *dinted out, however, tbat w e  have presupposed. 

the absence of a radical improverr,ent in tc-chnolorjr. 'In the present 

s t a t e  of . 



s t a t e  of technology, coal a d  power are the mozt competitive kb- 
stihtes for nil. hll other s&cen of energy either arc? limited 

in supply ( fo r  instance, wind power, wave power =r biomass) or have 

hi& capital  costs ( f o r  instance, solar porier or geothermal power). 

If a technological: bre&through si-if icantly reducee the capital 

casts of coal' (for instance, in situ gasification) o z  of solar power 

(for instance, a cheap solar cell or a efficient  stirling enghe),  

the rise in capi taldutp?t  ratios may be avoided - and the future 

may. be more like the present. 
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