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INTRODUCTION 

I, the Chairman, Estimates Committee, having been authorised by 
the Committee to submit the Report on their behalf, present this 
Forty-Eiglith Report on the Ministry of Petroleum and Chemic~ 
Petro-chemicaIs. 

2. The Committee took evidence of the representatives of the 
Ministries of Petroleum and Chemicals; Industrial Development and 
Company Affairs and the Planning Commission on the 9th and 10th 
November, 1967. 

3. The Commlittee wish to express their thanks to the officers of 
these Ministries for placing before them the material and informa-
tion which they wanted in connection witli the examination of the 
subject and for giving evidence before the Committee. 

4. They also wish to express their thanks to Dr. C. J. Dadachanji, 
Administrative Managing Director, National Organic Chemical In-
dustries Ltd., Bombay for giving evidence and making valuable sug-
gestions to the Committee. 

5. The Committee also wish to express their thanks to an the 
Associations and individuals who furnished memoranda on the sub-
ject to the Committee. 

6. The Report was considered and adopted by the Committee on 
the 28th February, 1968. 

7. A statement showing analysis of recommendations contained 
in the Report is also appended to the Report (Appendix m). 

NEW Dam-I; 
MaTch 6, 1968. 
Phalguna 16, 1889 (Sam). 

(v) 

P. VENKATASUBBAIAH, 
Chairman, 

Estimates Committee. 



:DeJinition 

I 
INTRODUCTORY 

A. General 

1.1. Petro-chemicals are chemicals (both organic and inorganic) 
-which are directly or primarily derived from petroleum sources. 
~ ~hemicals have their origin in petroleum and are mostly made 
.. recovered from raw materials which include crude oil, refined 
-petroleum fractions and refinery Bases. They are also obtained from 
-.dural alid associated gases and solid petroleum products like petro. 
Ieam coke alid petroleum wax. The basic raW' materials constituting 
tile sources for chemicals from petroleum are given in- the Table be-

'JDw and may be classified into three categories viz. (1) gaseous, (if) 
'liquid and (iii) solid: 

petroleum Feed Stoc'k8 

FIRsT 0aJJD DauvATIVZS 

I 
I ufw Sold Gaseous 

'f I • ,.-. 
'""'" ro-

I I I I 
'NIItural Uquified Naphtha MIddle Coke Wax 
-Gas Petroleum DistiUate 

gases 

(r) Acetylene Oleftns Synthesis Aromatic Electrodes 
gas atracts 

(2) Synthesis Butadiene Olefin, Detergent Graphite 
au Acetylene base 

(J) Carbon Synthesis Aromatics A.:etylene 
black gas 

Acetic 
acid 

1.2. The bulk: of petro-chemicaIs are derived from the common 
~arbons broadly grouped as under: 

(i) Para16n. : 
(Saturated) 

(ii) Oldins : 
(Unsaturated) 

Methane, ethme, propane, butanes 
(flo & normal) etc. 

Ethylene, Proplyene, butylenes (butene 
I&;2 &; IlObuty1eae), etc. 

Benzene, toluene, xylene, etc. 
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1.3. A peculiar point about petro-chemicals is that most at theIa 
can be made from more than one hydrocarbon raw material,- depen-
ding an availability and economics of the proeets. For ch~11 
conversion the common processes employed are the thermal and cata-
lytic cracking, oxidation, hydrogenation, alkylation, chlorination, 
polymerization, dehydrogenation, isomerisation and other related 
reactions. 

Organ.ic and inorganic Chemica.la 

1.4. Petroleum chemicals can be divided intE) two types-organie 
and inorganic. The organic petro-chemicals are basieally composed 
of carbon and hydrogen but often contain certain other elements 
notably oxygen, chlorine and nitrogen. Since petroleum is essentially 
a mixture of hydrocarbons most petro-chemicals are organic chemi-
eals. A few petro-chemicals such as ammonia, urea, sulphur, carboD 
black and some of their derivatives are inorganic. Hence petro-
chemicals are a part of the synthetic organic chemical industry. 

1.5. Before the advent of natural gas and petroleum processing, 
the three main raw materials for the manufacture of synthetic organi4: 
chemicals were: 

(1) Ethyl alcohol from fermentation industries (agricultural 
products like molasses etc.); 

(U) Acetylene from calcium carbide; and 

(iii) Byproducts of coal carbonisation and coal-tar distillation 
such as naphthalene, benzene, toluene and xylenes (com-
monly known as aromatic hydrocarbons). 

These raw materials are gradually being replaced by the more ver-
satile petroleum feedstocks. 

1.6. The Primary 'building blocks' of petro-chemicals are the basie-
orpnic compounds such as methane, acetylene, ethane, ethylene, 
propane, propylene, butane, butylene, butadiene, and benzene and 
other aromatic compounds. 

Intermediates and Finilhed Producu. 

1.7. The primary and aeeondary intermediate and finished pro-
duds which are made from basic hydrocarbons are estimated to num-
ber several thouaanda: Literally, thousands (some sources place It 
between 20,000 and 30,0(0) of chemicals can be manufactured from 
Jl combination of the primary compounds with other chemicals. 
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1.8. The, following chart illustrates the relationship between the' 
basic raw materials or feedstocks, the various intermediates and the· 
mor~ important and products together with the princ:~pal lines of 
application of these end products: -

·Chart of petro-chemicals and their applications 

Wiele I8D&C of 
feedstoCks 

I-Amonia -- Nitrof=nous 
Fertilisers 

-Formaldehyde 

-agricultural 
applications 

-Phenolic - -electrical and 

I-Metbanol--

-Acetic 
acid---

-Bthylene--
Oxide 

& Amino other fittings, 
Plutica adhesive for 

wood and misce-
llaneous. 

-Polyols & -- -for paints, 
Hexamine explosives and 

mIscellaneous 

-Other Chemicals .---- -aeneral iudus-
ttial applica-
tion 

-Solvents ------

-Vinyl-- PV Acetate-- -88 paints, 
Acetate & Alcohols textile appli-

cation etc. 

-Cellulose 
Acetaw 

------ -as pluries, IS· 

-Glycol and 
Glycol ethen 

-Non Ionic -------detergents 

C;o film 

-Solvent, 
brake fluid, etc.· 

-mainly 
industrial 

BthylcDe - -Polyethy-
lene 

-fabricated 
~uctI for 
industrial & 
domestic use 

-Vinyl 
resins 

-Butazaol/-
0c:taD0l 

-PJaaticiaers 

-Paints & Somnu-----

-lufely for use 
with vinyl pJutica· 

-paints and coat-
ing applica-
tion 

~~per preseoted at the Petro-chemical Scmiuar(x966) by Shri S.F_ 



Butylene. 

-Polypro-
pylene 

4 
,-SoInaIa. 

direct aod ------_eICetyJene, I derived plints, Yea. 
I oil. bnke I 8uid, pharma-

ClCUtic:als, etc. 

l-Methicry _____ -Ipecial appli-
late plal- cations as 
tics sheet, lens 

etc. 

-------------- ~cU plastia use aod aIIo for 
fibres, ropes etc. 

-Tetmnu - AJltyiate ------ synthetic 
deteqent 

-AcryJonI- Polymen - -mainly as subs-
ttDI: aDd Copolymers titute for wool 

for ftbres in fabrics 

/-:;:Uty. -- S~= {a;yt)------ -::F' ~~s 
apptication 

-I8OpreDC - (POlyiaolDp--------for II1l puqIOIeS, 
rene) mainly auto-

tyreI, footwear, 

I_Butadiene - - (polybuta-

belting, etc. 

; 

I 

dieDe) 

(SBR)--,--- - -for acncr-l \lie 
mainly in blalds 
with DIIUral 
rubber for car 
tyrcI, footwear. 

-St)TeDe -- Polystyrene ----- --ceneraI plastics 
use 

-Pbeool - Phenolic ------ ~ical IIDd 
PIaatic:a miecdlaneow 

--CYdohe - CaproIac - Nylon 6 
xane tum fibres 

app6cation 

-fibres for 
blcDdinc with 
c:ottoD or direct 
\lie and for tyre 
cord, etc. 

/-AlkyIaCO-:~ ------ -:~= 

I-BHCiDDT - IllIeCticides ----- -aaricultural i d~tqd 
i""'Ctidde ! application 

! 
'-Aniline - Dyes and 

other chemjc:el· 
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Oxyleoc_-- Ph.,--,--- Paints~. ------- -paints, lacquers, 
Naphthalene anhydride vamiah ~ 

enamels, for 
Plasticisers ------- general use with 

PVC 

£ Xylene - Dimethyl - Polyester fibre for blcod 
with cotton, 
for wool or 
direct use. 

Terephtha- fibres 
late 

The chart is in no way exhauuive. for complete coverage of endless number of 
.end-products is rather impractical. 

1.9. It will be seen that a wide range of industries, such as the 
plastics, synthetic rubber, dye std intennediates, nitrogenous fer-
tilisers, synthetic detergents, synthetic fibres, automotive chemicals, 
printing inks etc. have been benefited from the recent developments 
in the field of petro-chemicals. 

B. Importance of PetrG-chemic:als in ecoDOIDie developaleDt 

1.10. Petro-chemical industry has great significance for the eco-
nomic development of a country. The cost ofchemicaIs derived 
trom petroleum is cheaper. The very large number of synthetic 
chemicals, derived on a commercial scale from petroleum, helps to 
overcome the shortages of natural raw materials like cotton, wool. 
rubber, steel, non-ferrous metals and oils and fats. 'The growing 
'Variety of synthetic fibres, fabrics and plastics materials, which 
petro-chemicals are producing as end-products, are meeting the 
growing sophistication in demand. The variety of products tniide 
from petroleum include not only necessities of life like fabrics but 
also those which are essential for increasing productivity of land 
like fertilisers and those such as proteins which are vital for human 
-existence. Petroleum products also include construction and engi-
neering materials. 

1.11. Petro-chemicals also make significant contribution to food 
industry. The current developments in the production of protein 
feed-supplements from petroleum feedstocks have significance to-
wards a probable solution of present and futu~e food shortage in the 
World. Many of the insecticides developed in recent years are also 
used to protect the health of the World's population. Petro-chemical 
industry is important not only for import substitution but also for 
spurring new lines of industrial activity. Petro-chemicals not only 
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co~bute to the present day industrial growth, economic develop-
ment and better life but are also playing an active role in shaping 
the World of tombrrow. 

1.12. The important role of petro-chemical industry in our natio-
nal economy can easily be judged from the wide range of chemicals. 
that can be produced as pe~emicaIs and the vast field of their 
application. For il'lStance, thermoplastics like polyvinyl chloride, 
polyethylene, polypropylene, polystyrene can partly replace the Cf)n-
ventional materials for building, like steel and scarce metals. The 
manufacture of pipes, cables and refrigerators etc. is becoming pro-
gressively dependent on plastics. Synthetic fibres which are also 
derived froml petro-chemicals have a special significance to our coun-
try mainly because we are short of natural fibres. For example, we 
are importing Rs. 90 crores worth of cotton every year. Synthetic-
detergents . mark yet another field of petro-chemicals. the develop-
ment of which will be in the country's interest m8inly because we 
are short of edible oils and fats required for the production of con-
ventional soap. 

1.13. Petro-chemical industries will also provide considerable 
employment potential not only through the major petro-chemlical 
complexes but also through the consumer industries in the small 
and medium seale lector which are generally labour-intensive. This 
it very important in India where the proviSion of employment is It 

m.&jor factor in developing the economy of the country. According 
to a recent survey (1965) conducted by the Sub-Group of the Insti-
tute Franeais Du Petrole (I.F.P.) and the Indian Institute of Petro-
leum (I.I.P.) I the man-power requirements in plastic conversion and 
rubber proCessing industries alone (1970-'11) are estimated as under: 

Plastics Rubber 

Engineers 1.472 214 
Foremen 5.492 50Z 

Operators 10,864 21,200 

Helpers 24.136 9.247 

51,964 31,163 

c De,eIopm_t of ~ iadastr7 In varieas c:oaatries 

1.14. 'nle petro-chemica1 tDdustry is comparatively of recent ori-
gin. Petroleum raw materials began to be used for the manufacture-



, 
of chemieals about 40 yea~ ago in the U.S.A. when gases from the 
refineries were available at a very low price. In Western Europe 
the industry started after the Second World War. During the past 
.several years the synthetic organic chemical industry in advanced 
~ountries is growing at a much faster rate than industry in general. 
Within the group of synthetic organic chemicals, the rate of expan-
:sion of the petro-chemical industry in particular has surpassed that 
-of the chemical industry as a whole. Significant technological and 
other developments which are having far reaching consequences in 
the field of the petro-chemical industry, have taken place in recent 
years and further developments are in progress. As a consequence 
of these rapid changes, new products are being put on the market 
which are supplementing as well as substituting conventional older 
products. 

1.15. The developments in petro-chemical industry in some of the 

important countries are given below: 

(i) U.S.A.: The petro-chemical industry came into being in 
the U.S.A. nearly 40 years ago when the ESSO Standard 
of the U.S. succeeded in producing isopropyl alcohol from 
cracked gas. Considerable amount of cracked gases rich 
in propylene content was available through the develop-
ment of the thermal cracking technology, keeping pace 
with the increasing demand for gasoline. The demand 
for acetone also sharply increased as a paint solvent for 
the aircraft industry during World War I To cater to 
this demand, the American industry successfully develop-
ed the method of making acetone from isopropyl alcohol 
which in tum is produced from propylene. This resulted 
in the quick development of the American petro-chemical 
industry. It made great headway during and particularly 
since World War IT so m/Uch so that today the largest out-
put of petro-chemicals is from the U.S.A. 

1n 1967, the U.S. production of basic petro-chemicals topped 
the 18 million ton mark; ethylene was the most important 
of these, the production of which was more than 6 million 
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tons or a third of all the basic petro-c~ical& building 
blocks. Next were benzene (3.7 million tons) followed 
by propylene (2.4 dIllon _ tons). During the period 
1964-67 prOductiOn of iome of -the basic petro-chemicals 
in U.S.A. inCreased 81 follows: 

In '000 tons. 

Bal'lic Chemicals 1964 1965 1~6 1967 
------ ----

Acetylene 508 522 536 600 
• Ethylene 3922 4345 4994 6250 

Propylene 1620 1698 1907 2400 

Benzene ~ 2751 295 1 3700 

Xylene 1149 Il30 1271 16SO 
Butylene 876 953 93 1 908 
-----.. -. 

The progress in the production of some of the major thermo-
plastics in U.S.A. between 1961 and 1967 was as follows: 

In '000 tons -----
Type 19t)1 1962 1963 1964 1965 1966 1967 

PVC 490 475 790 745 ~S 1213 uso-
Polytebyicnc 803 75B 1036 nBs 1385 1617 2045 
Polypropylene 40 N.A. 51 133 168 231 290 
Polytt)'NnC • 461 579'3 667'2 785'4 924 1089 1300 

ThiI high rate of growth can be attributed to the rapid expan-
sion in the production at p'lastics which had increased by about 13 
per cent a year, after 1961. In the future, increased use of plastics 
,in the eonstruction industry is expected to add substantially to the 
markets for plastics, synthetic ftbres and elastomers also account for 
a substantial consumption of basic and intermediate petro-chemicals, 
but it is felt that the growth of the petro-chemical industry would' 
primarily be determined by the growth of the plastics industry. 

In the U.S.A., the plant sizes continue to become bigger. Thus 
today (1967-68) large ethylene plants are about 3 times as big as the 
top scale in 1981-62 being in the range 300,000 to 600,000 tans/year 
compared with the 100,000 to 200,080 tons/year previously. Similarly 
for ethylene derivatives-for ethylene oxide and polyethylene, the-
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size in top brackets are of the order of 250,000-350,000 and 50,OO~ 
100,000 tons a year respectively. The largest si~gle--train ethylene 
plant on ~tream has a c~pacity of 350,000 tons a year; a 350}000 tons! 
year ethylene oxide and a 100,000 tons/year polyethylene plant are 
stated to be under construction. 

The U.S. petro-chemical industry is primarily based on natural 
gas and refinery by-products, chiefly off-gases. Thus ethylene comes 
from plants near refineries, isolating ethylene from the off-gases or 
cracking refinery products and from ethane and / or propane or 
mixtures from natural gas. Refinery off-gases 'are stated to account 
for about 10% of the current ethylene production' and the other 
00% from cracking of ethane, propane or mixtures from natural gas 
facilities. Similarly for propylene'the main source is the refinery 
off-gases i.e. gases produced from the thermal cracking, thermal 
reforming and catalytic cracking of crude petroleum. 

However, there has been a recent trend to set up ethylene 
facilities based on imported naphtha. This appears to be from a fear 
of a future shortage of conventional raw material viewed in the COll-

text of the una bating pace of growth registered by the petro-cremical 
industry. It has been- estimated that an ethylene plant using 
imported naphtha at 5 cents a gallon would have a 2.2 cents lIb 
advantage over a plant using ethane feedstock at 3 cents a gallon. 
'By-product propylene, butylenes and aromatics from the naphtha 
cracker account for the substantial economies, compared to the 
traditional feedstocks. 

(ii) Britain: The British chemical industry was probably the first 
in Europe to turn to petroleum as a source of olefins. British 
Celanese, now a subsidiary of Courtaulds began to make ethylene 
and propylene by cracking naphtha as early as 1941. Before this 
date practically no chemicals were manufactured from oil in Britain. 
The choice of raw materials was influenced by the abundant avaiJ-
ability of coal and non-availability of oil on the one hand and the 
high duty levied on the imported hydrocarbon oil on the other. The 
realisation of the future importance of petro-chemical industry led 
to the removal of the duty on imported hydrocarbon oils used in 
chemical synthesis on the basis of the recommendations of the A vre 
Committee (1944). Since then the petro-chemical industry has m~de­
spectacular progress. In the year 1949, propylene was made on a 
large scale from petrleum fractions. The Distil1ers Co. Ltd. and 
British Petroleum formed British Hydrocarbon Chemicals (B.H.C.) 
to make petro-chemicals. In 1951 B.H.C. built a naphtha cracker at 
Grangemouth (Scotland). Soon ESSO Petroleum, I.e. I. and Shelt 
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'Chemical also built naphtha crackers. These developm~ts broupt 
. .about a big change in the British chemical industry which until the 
·end of World War n had derived most of its organic chemicals from 
fermentation alcohol and coal. Now production of ethylene in 
Britain is totally naphtha-based and in turn polyethylene, ethylene 
oxide, ethanol, styrene and ethylene -dichloride are derived from 
. ethylene. Vinyl acetate also will be made from ethylene. 

In Britain "propylene is ethylene's shadow". Each time ethylene 
capacity riae&, so does that of propylene. This is due to the fact that 
all the ethylene in Britain is made by cracking light naphtha. 
Isopropyl alcohol is one of Britain's leading propylene outlets. The 
pr04iuction of acrylonitrile based on propylene is stated to be rapicUy 
increasing. The bulk of acrylonitrile production goes into the manu-
facture of acrylic fibre. There is also demand for acryloirltri~ 
butadiene styrene and acrylonitrile styrene. 

Ethylene is mainly used for producing polyethylene for domestic 
81 well 81 export markets. Ethylene oxide is used chiefly for con· 
version into ethylene glycol. The glycol in turn is used for making 
antifreeze and both saturated and unsaturated polyesters. But now 
the potential outlet for ethylene glycol is for making fibre and film. 
Styrene's two big outlets in Britain are polystyrene and styrene-
bu'adi('n(' rubber. 

The percentage share of raw materials from petroleum sources 
has continued to rise during the last few years. Now about 7(}tJo ot 
British Organic Chemicals are petroleum-based. This rapid expan-
sion in the output of organic chemicals is largely due to increased 
production of ethylene, propylene, butadiene and benzene and their 
conversion to polyethylene, synthetic rubbet'. styrene, synthetic: 
detergents and synthetic fibres. 

The rapid increase in output of some of the major petro-chemicala 
namely plastics and resins, non-eellulosic synthetics fibres, synthetic 
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'fhe proauction of some of the major'thermoplastics progresaeCl 

in Britain between 1959 to 1967 as follows: 

(In '000 tons) 

Type 1959 IC}60 1961 1962 1963 1964 1965 1966 1967 

PVC 87'2 100 110 120 150 175 190 204 342 

Polyolefins 100 124 127 171'8 139'5 233 252 285 430 
(approx,) 

Polystyrene 38 ' 9 42 52 68'8 77'0 82'0 92 104 122 

(iii) West Germany: A relatively high percentage of the German 
chemical industry has been based on coal; coal resources are large. 
Sophisticated chemical processes based on coke-oven products werp 
developed. In 1961 about 50% of organic chemical production was-
still based on coal, but this percentage is rapidly declining. The 
petro·chemical industry in West Germany is said to have commenced 
during the year 1950. 

There has been a tenden(..,), for the larger firms to adopt processes 
that could utilise any number of feedstocks such as whole crude, 
natural gas, coke.oven gas, or naphtha in order to take advantage 
of the fPedstock market as it exists at any given time. The trend at 
the moment however is clearly in the direction of naphtha feeristocks 
and tho trend is expected to accelerate. 

West Germany has also developed a process for cracking crude flil 
directly into acetylene and ethylene and the German progremme is, 
for having plants that are built to utilise a wide variety of hydro· 
carbon feedJtock depending upon the availability and price. ' T~e' 
has been a trend for large chemical plants to build their OWl! ;refin~ry 
to produce streams which have pearo-chemicals utilisation. i.e., 'for 
example, by maxim~ naphtha output etc. 

The emphasis is on :the production of ethylene and le53' on pro • 
. . pylene. Most of the' etJsylene is either 'eapUye or tied up it) supply 
,- rontracts'. The bulk of West German etby~ is derived from Jiht, 

napbtha. The German a~l~e p~uetiOl1, u~ 1664 : wf.s .uU 
, bA~ to a large extent on 4)8lc~ ~biiJe but the tren.t h~ hiRen 
: towards hydroc:arbcnl so~ of_aeStylele. Ace~lene pri,d1fctio. is 
~: not expectecI to me rapidly due -to \b higher ee.t in ~011 ;:;to 
':-:' ethylene. During 11. German a~dehyde produotion wes bIIIt!Cl 
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almost exclusively on acetylene, however, there is a definite trend to 
ethylene based processes, primarily direct oxidation. German pro-
cesses and plants for cracking of hydrocarbons heavier than methane 
result in joint production of acetylene and ethylene. Ethylene is also 
produced from refinery off-gases. During 1964 ethylene capacity was 
expected to be over 800,000 tons/year. The production of ethylene 
from petroleum sources by 1968 is estimated at 1077000 tons and of 
propylene 500,000 tons. 

Although many factors as enumerated earlier had caused the 
development of petro-chemical industry in West Germany, the chief 
reason was the need for olefins (which could not be obtained in suffi-
cient quantities at reasonable prices from coal-tar products) required 
for the manufacture of plastics and synthetic fibres. Since 1958 the 
petro-chemical industry in West Germany has grown rapidly. In 
1959 out of a total production of 1348000 tonnes of primary organic 
chemicals nearly 60% was derived from coal. The petro-chemical 
industry in West Germany is expected to continue to expand and 
West Germany is likely to maintain her position as the second big-
gest petro-chemical producer in Europe. 

In the table below is indicated the production of syntheti~ rubber, 
plastfcs and resins and non-cellulosic fibres in West Germany over 
the last few years: 
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The production of some of the major thermoplastics pro~ssed in 
West Germany over the last few years as follows: 

In '000 tons 

Product 1960 1961 1962 1963 1964 1965 1966 1968 
(Estimated) 

PVC 170 200 240 270 350 370 .uo 
Polyolefins 75 IIO 160 ISo 240 300 4IS 
Polystyrene 55 N.A. 120 140 

-~ 

The production of some of the basic and other petr~hemicala 

during 1963 and their estimated production during 1968 indicating 
the progress in their manufacture during the last 4-5 years in West 
Germany is obvious trom the following table: 

1963 1968 

Ethylene" 457 1077 
Propylene 220 500 

Ethylene Oxide II3 IS3 
Acetadehyde 121 250 

Styrene· 160 278 
Synthetic ethanol. 40 So 
S.B.R. 90 ISO 
Synthetic Phenol 109 140 

(iv) France: The petro-chemical industry in France is barely 15 
years old, it came into being in early 1950's and since then it haa 
grown rapidly. The Lacq natural gas field was discovered in 1949 
and reserves are estimated as high as 10 million cubic feet. French 
natural gas is sour and separation of sulphur (4850 short tons/day, 
from the gas, has helped France to become the World's second largest 
sulphur producer (behind the United States and slightly ~head of 
Mexico). It has been estimated that in 1962 the French petro-
chemical industry consumed 600,000 tons of hydrocarbon raw Inate-
rials from petroleum and natural gas. 
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The capacity of ethylene during 1961~ was about 150.01)() Lon:; 

and 84% of this was baled on cracking naphtha, the remainder being 
obtained from coke-oven gas. Ethylene capacity expanded to 
235,000 tons in 1963. Out of this total output 78% was from cracking 
naphtha-12% from natural gas and 10 per cent from coke-oven 
gases. Although, only a small amount of ethylene dichloride is pro-
duced in France now, it is anticipated that in future it would be 
Cin important outlet for ethylene. French P,V.C. pro9Ucer!i, who 
presently use the acetylene route would begin switching part of their 
produclion to the combined acetylene-ethylene dichloride process. 
France is stated to be roughly three years benind West Germany in 
polyetbylene production and consumption. French production in 
1963 was 65,000 tons and is the second largest tonnage plastics 
(P.V.C. is at the top) having displaced polystyrene in 1962. France 
exports a small quantity of polyethylene, but still remains a net 
bnporter of polyethyleie with a productive capacl.ty of about 75,000 
metric tonnes and apparent consumption of 89,000 tonnes annually. 

Styrene has not had a particularly dazzling performance in 
France, but it is expected to assume importance in the next five 
years. Production was 40,000 metric tonnes in 1963 (equivalent to 
12,800 metric tonnes of ethylene). Imported styrene has been flood-
ing the market for the past several years in large quantities. In 196:i 
52 per cent of the styrene imports came from the U.S. and 12 per 
<:ent from West Germany. Styrene is mainly consumed for the 
manufacture of polystyrene. styrene-butadiene rubber and latex. 

Acetaldehyde is relatively new to France as a consumer of ethv-
lene. Production of acetaldehyde in 1963 was 24,000 metric tonn~s. 
Ethylene based acetaldehyde production bv 1968 is E''>i:;mated at 
57,000 metric tonnes equivalent to 40 r:J) metric tonnes of ethylene. 
P.V.C. has shown an enormous increac>e. 

France has in the past several ye3rs produced more propylcn p 

than ethylene on account of the use of 'low-severity crackc!".~'. Pro-
duction of acrylonitrile is still in its infancy and is based on pronv-
lene. Cumene is one of the largest propylene consumers and is U5e~~ 
for the production of synthetic phenol and acetone. Most of the 
synthetic phenol produced is utilised for the manufacture of Nv}o'l1. 
66 salt. The synthetic fibres ,roduction has also risen ",pidly in 
France. The percemage of pure !:Yntheti~ to aU oth:-r flbp;: ;,~ f;'~':­
mated to have risen from 6.1 per cent in 1959 ~o 18 per c~nt ;n 1965 
and per capit4 consumption from about 1.6 lbs in 1959 to about 5.0 
Ibs in 1965. 
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Larger· capacity plants for the production of petro-chemicals such 
as acetylene, ammonia, methane, ethylene, butadiene, aromatics, sul-
phur and carbon black etc. have already been set up in France. 

The French petro-chemical industry is currently based upon refin-
ing gases, naphtha cracking and natural gas. The production of che-
micals from coal is expected to decline with the exception of calcium 
carbide. Future olefin and synthesis gas production would be based 
primarily upon naphtha feedstocks. 

Fully realising the importance of petro-chemicals in the future thE! 
petro-chemical industry in France is undergoing 8, vast modernisation 
in line with the official 1966-67 plan: Its aims are to keep pace with 
the increasing demand and to produce chemicals at the lowest possi-
ble cost. Expansion is envisaged in three stages: (a) replacement of 
existing plants by more efficient ones-partly by changing from coal-
chemicals to petro-chemicals (b) construction of new plants to in-
crease production and (c) adopting new processes and new techniques. 
Besides there is a growing trend to overhaul the chemical industry's 
structure. The State is trying to set up a single Chemical Trust mlUch 
along the lines of the State 'Oil Trust'. 

In the following table is given the production of synthetic rubber, 
f ,lastic3 and re~illS and non-r.ellulosic fibres in France over the last 
few vp~rc 
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'!'he production of ethylene, propylene acetone, ethylene oxide and: 
a few other, petrtH:hemicals during 1963 and their estimated produc-
tion (1968) indicating the progress achieved in their manufacture in' 
France over the last few years is obvious from the following table: 

ProductiC'n 1963 1968 
-" (estimated) 

Ethylene 1]8'9 (1964) 484 
Propylene 163 300 

Acetone 63 leo 
Ethylene oxide' 47 60 
Ethylene glycols 30 45 
Styrene 40 165 
S.B,R 47 95 
Acetaldehyde 24 57 
Synthetic Phenol 83 120 

(v) Italy: The petro-chemical industry in Italy had a rather late 
start. The building of a steam cracking unit by Montecantini's at 
Ferrara in 1950 for the production of olefins for conversion to plastics, 
plasticisers and solvents marks the beginning of petro-chemicals 
industry in Italy. Since then this industry has made very rapid pro-
gress in the production of petro-chemicals on a large scale. 

The Italian petro-chemlical industry is based upon both natural 
gas and petroleum and has made a notable contribution to the in-
crease in Italy's foreign trade. It has been estimated that during 
1962 petroleum consumption for petro-chemicals use amounted to 
1300,000 tons and natural gas for petro-chemJcals use amounted to 
400,000 tons. 

All the ethylene in Italy is obtained from naphtha stream cracker 
and naphtha is available in plenty. The big levers from ethylene 
growth are polyethylene, ethylene dichloride and styrene; ethylene-
based acetaldehyde is not yet a factor, though it may become one 
in the future. Polyethylene production has increased sharply due 
to the fact that there has been a great demand in South Italy for this-
product and also to cater to the export markets in Africa. 
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The main U8e of ethylene dichloride has been for the manufac-
~tUR oi P.V.c. Rigid P.V.C. is used for the production of pipes, 
valves etc. Italy is stated to be ahead of other European -countries 
in the use of rigid P.V.C .. except for Holland. Styrene is one of the 
major user of ethylene, in Italy. Imports of both styrene and ethyl-
benzene have been high. So production alone does not give full 
measure of a styrene potential as a consumer of ethylene. But if 
Italian producers are successful in replacing import with their own 
domestic production, then, there would be swift growth of styrene. 
The main outlets of styrene are polystyrene and styrene butadiene 
ruboer. Propylene is produced as a by-product of ethylene. The 
major derivatives from propylene are (a) isopropyl alcohol (b) pro-
pylene oxide (e) nonene (d) Dodecene (e) cumene (f) polypropy-
lene. Isopropyl alcohol is used for the production of acetone, sol~ 
vents, drugs and pharmaceuticals etc. Acrylonitrile production may 
::onsume large qllantities of propylene in future. 

'!'he aromatics situat!on in Italy is somewhat different to other 
Eurl>pean countries. Italy does not have a large coal industry and 
8romJatics consumption has been far ahead of domestic production. 
Recently installed aromatics units and those currently under con· 
stru('tion are expected to give Italy selfsufficiency in such chemicals. 

(vi) Japan: During 1955 Japan commenced reorganising at 
chemical industry mainly based on petroleum sources and since then 
Japan's petro-chemical industry has grown from strength to strength 
supported by an active domestic demand and a determined export 
drive. 

1n 195:; when the shift to petro-chemicals WIiS initiated only 3 per 
cent of the $ 83.4 million capital investment in chemical industries 
was attributable to petro-chemicals. whereas in 1965-86 fiscal year 
30 per cent of the $ M billion was accounted for by petro-chemicals. 
Today the bulk of the acetone, butanol, acetaldehyde and acetic acid 
are made from petroleum! sources as compared with 1962. 

Percent Production from Petrole1,m sources 
-----,._--,------

\cetl'n(" 
But:'n'l 
\ct~':,' :hy-:, 
Acetic t'(h~ 

13 
97 
i'2 
63 
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'Ethylene- ~pacity based on na!)htha cracking which stood at 110,700 
t"nnes in 1957 had reached 947,100 tonnes/year in 1962 and 120,3800 
t"nnes in December. 1966. Further additions to the capacity have 
been approved to the extent of 698,000 tonnes and are expected to 
be an stream in 1969. In this expansion Japan is following the-
trends in the U.S. towards larger capacities. During 1967 additional 
capacities are being created to the extent of 150,000 tons for high 
pres:-ure polythylene to bring the total capacity to 420,000 tons/year. 

Japan's petro-chemical industry is based on naphtha cracking to 
produce ethylene along with the efficient use of all the co-products 
derIved therefrom. The naphtha is obtained from petroleum refin-
erIes basec. on imported crude (amounting for 99 per cent of the 
total). Therefore the technical features of Japanese petro-chemical 
industry are sitmlar to those obtained in Europe than that in the 
United States. 

Another important feature of petro-chemical industry in Japan 
is that after the start it has sustained much of its subsequent deve-
lopment through the import of foreign technology. Thus out of the 
first stage development programme of the petro-chemical industry 
In Japan i.e. during the period 1955---1960 involving a total outlay 
of S 228 million, $ 35 million or 16 per cent was on fees, royalty and 
technical know-how. 

(vii) Rumania: Rumania has been producing crude oil since the 
mJddle of the nineteenth century and there are 18 refineries in the 
country. Rumania also has significant resources of non-associated 
as well as associated natural gas. Rumanian natural gas has a very 
high methane cont~nt of 98-99 per cent and no sulphur. Casing head 
gas is also produced at the rate of about 10,000 cubic ft. per ton of 
crude oil produced. The casing head gas contains a large portIon of 
higher paraffins. Due to the availability of large hydrocarbon re-
sources, Rumania has built a petro-chemical industry at a more rapid 
rate than other countries. Petro-chemical production actually began 
!n ]949 although lamp black was produced from natural gas as far ns 
1936 and calcium cyanamide from natural gas in 1917. 

The petro-chemical industry in Rumania is based on natural gas, 
ca.ing head gas and refinery products. The. country has an mnbi-
tious nitrogenous fertiliser programme. All the new ammonia plants 
ire based on synthesis gas from natural gpo;. Petro-chemicals ex-
pansion is likely to continue at a rapid rate with more emphasis on 
the large quantities of natural gas and casing head gas available 
rather than refinery streams. The production of polyvinyl chloride 
rose from 1160 tons in 1959 to 6400 tons in 1963. Synthetic deter-
gents (20 per cent 81'1 active substance) production increased from 
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2090 toM in 1959 to 25000 tons in 1966. '!'be production of syn~ 
rubber during 1965 and 1966 was 30800 tons and 35400 tons respec-
tively. Benzene production increased from 44480 tons in 1983 to 
62460 tons in 1966. Similarly xylenes produetion inereased from 
23550 toJl8 in 1963 to 50590 tons in 1968. 

(viii) Soviet Union: The Soviet Union is the World's second 
largest erude oil producer and it also has substantial natural _. 
resources. It has a large coal based organic chemical industry, but 
it is rapidly building an organic chemical and plastics industry-
based on natural gas, natural gas condensates, and refinery stre8D& 
It is expected that aromatics production would continue to be serv-
ed primarily by coal sources, although petro-chemical aromatics win 
gradually become more important. There would be large chemical 
industry based on acetylene from natural gas, with the hydrogen 
rich tail gases to be utilised f~r ammonia syntheSis. Olefin produc-
tion is to be primlarily based on refinery streams, possibly off-gases. 
however, surplus naphtha should be available at refineries for erack-
ing to olefins. Some ethane (as well as L.P.Gs.) would be extracted 
from natural gas and cracked to ethylene. It was estimated that 
only 10-15 per cent of Russian production was based on petroleum 
and natural gas during 1963-64 but it is expected that this percent-
age would rise rapidly in future. 

Soviet goals for 1970 and 1980 for some of the major petroleum 
based synthetic materials are: 

Synthetic fibres 
Plastics and resins 

Million tons. 

1'4 3'2 
• 3'5 to 30 

4·0 

By 1970 no natural rubber would be used for the production of auto-
mobile tyres. 

Soviet Union has extremely large resources of petroleUIll and 
natural gas allowing excellent feedstocks fiexibility. The Soviet 
Union would probably some day become the World's second largest 
petro-chemical producer, Due to the large consumption of plastics 
in the building industry. it is expected that plastics consumption 
would eventualy exceed that of the U.SA. The production of non-



~eDulosic fibres and filaments and plastics and resins proarn-e4 
in u.s.sa during the last few years as follows: 

(In '000 tons) 

Product 

Non-cellulosic 
Filament 9' 10 9·80 10'SO 15'30 22·60 27'70 39'20 54' 20 

Staple fibre 

TOTAL 

Plastics and r~si'S 258 293 332 

D. Development of Petro-chemicals in India 

1.16. In 1960 the Government of India appointed a Comimittee 
under the chairmanship of Dr. G. p. Kane (vide the Ministry of 
Commerce and Industry O.M. No. CH(I)-2(81) /60 dated the 10th 
Odober, 1960) for the preparation of a plan for the development of 
petro-chemical industries during the Third and Fourth Five Year 
Plans. The background to the appointment of the Committee has 
been stated in the O.M. as under: 

"During the last few years in many advanced countries of the 
world, products such as synthetiC rubber, plastics, insec-
ti~des. detergents and organic solvants have been made 
increasingly as petro-chemlicals. In view of the rapidly 
rising demands for such products in the country and the 
likely availability of suitable petroleum fractions for their 
production in the next few years. Government recognise 
the need to encourage the development of petro-chemical 
industries. It has, therefore, been decided to set up a com-
mittee to study the subject in all its aspects SO as to evolve 
a plan for organising IRlch iDdustrte. during the Tbfrcl 
and the Fourth Five Year Plans." 

1.rr. The Kane Committee submitted its report toGO'ftmJMllt 
in December, 1961. This report ~decl the DlaIlUfactUfe of 
'ftI'ious chemicals based on petrolemn IOUl"CeI and indicated tar-
gets of procIuctfoo 11)-" 1985-88 and 1m-'ll. 
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1.18. Subsequently in June, 1962, the Oil aDd Natural Gas Com-

mission entrusted the 1.F.P. with the p:eparation of development 
plan for the petro-chemical in~ustry in the country. The Study 
Team from the Institute Francais Du Petrole which was headed by 
Dr. V. E. Henny presented the Study Report in February,.1963. As 
to the reasons for appointing this Study Team, it has been stated 
that the Kane ColIllllittee Report did not carry out any detailed 
technical or financial assessment of the petro-chemical production 
in India. Further in view of the ~pital intensive nature of this 
industry with a high foreign exchange component and substantial 
economies of scale, it was decided that these aspects should be stu-
died in detail. The I.F.P. was, therefore, entrusted with the task of 
preparing a detailed report indicating time phasings, locations and 
nrder of investments for the d~velopment of the petro-chemical in-
dustry in India. 

1.19. In October, 1963, the erstwhile Ministry of Industry and 
Supply set up a Planning Sub-Group for petro-chemicals to dovetail 
the ph;llling for petro-chemicals with that for other chemical indus-
trips during the Fourth Plan period. This Group submitted its Re-
port in April, 1964 recommending specific schemes for inclusion in 
tht;: Fourth Five. Year Plan. These recommendations were in slight 
I'oii;;cation of those contained in I.F.P. Report. These recommen-

.~ ,';pns could not be accepted by the Planning Commission on account 
of the large investment suggesUed viz". about Rs. 500 crores during 
the Fourth Plan, thereby necessitating a review of this report. 

1.20. In November, 1964 the Ministry of Petroleum and Chemicals 
(Department of Chemicals) set up a Working Group for planning 
the manufacture of petro-chemicals during the Fourth Plan period 
in order to review and suggest minimum tar~ts of production to 
be 8C)hteved by 1970-71. 'This Group submitted its Report in Janu-
ary, 1965whic:h forms the basis of the Fouth Plan programme for 
petr~heinleaJs. "' 

1.2i: The compoettion andtennJ of reference of the four Govern-
, mental COlI\mlttee&,~~ps· are.gt.~ . in ~pPeftclix '1. 

1.22 .. ~ 'as tet~ the .YI8l~t-pf,~ was not 
conSidered during the :r-m'whaB c~ lfu*- pdV.' ector refineries 
viz. Bunnah Sh'ell, ESSO and Caltex were set up, that is, in 1954-57, 
.~ .. ~~~~~~~lllP ~Ithink­
··mg ~~tR;Niai~ ~j_~ ........ ~ndc •. 
a\paI1~ •. ""'~:~,.~-t..~'~of)f 
petroleum products, the qIN*,l ~$1 ___ \V:1f{~~ ~ 
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for developiDg petro-chemical industries was not specificany consi-
dered. It was further explained that from 1959 onwards certain com-
pames did start thinking of po~sibilities of entering into petro-chemi-
cals manufacture,in due course. In Bombay the Union Carbide (1) 
Ltd. were already, erecting a very small polyethylene plant. They 
thought that'iJl c;lue 'course demand would come up to justify the e~.; 
tion of petro-chemicals plant for ethylene for the production of polye~ 
t!1ylene. Similarly Calico's wanted to erect P.V.C. plant at Bombay 
r.~:,:t b t!1e refinery. There was a certain amount of thinking but it 
was not specifically detailed thinking. 

1.23.' The Secretary of the Ministry however stated that during 
1954-57 when the three refineries came into operation progressively 
it was the first occasion when petro-chemicals could have been 
thought of in the country. 

1.24. The Committee consider that the development of petro-che~ 
mical industries in the country should have been planned at the time 
of setting up of three refineries in the private sector in 1.954--57. 
They regret that there was absence of integrated planning on the 
part of the Governm~nt which only thought of setting ~p the refin-
eries to meet the demand for petroleum producto; but did not simul-
taneously consider the development of thepetro-ehemical industry 
in which vast develop11lent& were taking place in the develol>ed 
countries and which were increasingly being used to supplement 01' 
substitute conventio,nal raw materials. The Committee note that 
during the Second and Third Plan periods large quantities of organic 
ehNllieals which could be produced from petro-ehemieal& were im-
pOrted· from abroad. Moreover, naphtha which is the base for the 
production of petr~chemica1s was surplus in the country from 1956 
itself and exports" of naphtha of the order of about 200,000 tims per 
annum{ were made from 1957 to 1962 and over 300,000 tonDes. from 
1962 onwards. Had the development of petro-chemicals been thought 
of along with tile settiag up' of these refineries surplus naphtha (.-ould 
laava' be. pat to geed use for the preduetion of petM-chemicals 
whieh would -have saved eoDSi.rable foreip schaap which is now 
1teiDc·.peat .. ,lheir iIDparia. 

E .. ..., « the Public Sedor 
'. 1.~. Th~, role of the public sector in the fte~d of p'etr~-chemtcal in-
duStry has been deft~ed. i,n the Report of. the Workihg Group, In the 
fono~ng words: . . .... . ' : 

''Petro-chemlcal manufaotuce- ' is highly, capital intenave, invo!Y-
jng repidly changing sophisticated know-how which has necessarily 
::.P'leaie~ ~>~t9 •. ' ,..' . 'T'; ,--~-' .. '----

:'ft'Pteaa::iee" .rg:i: ,',')4,-, ',. 
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ao be backed up by continuing research and pilot plant studies, ~en­
ti1k: application technology, and dynamic marketing. 

The present consumption of a wide variety of petro-ehemica1 pro-
ducta is small, partly through limited availability, but is increasing 
rapidly and the potential demand is enormous. It will, however, 
take lOme time to increase production and simultaneously teach fab-
ricatora how to convert petro-chemica1s into marketable products con-
forming to standard specifications. Plants are highly susceptible to 
economies of scale and it is clear that for same years to come the size 
of the market for a wide range of chemicals will justify only one 
Wllt which will occupy a dominant position and feed a number of 
eompeting fabrication units. 

The manufacturing schemes recommended call for major invest-
ment in the erection of basic units-.-oleftns plants-around which there 
will have to be a complex of other plants to convert the 'building 
blocks' produced into resins, detergents, fibre intermediate etc. Sig-
nificant economies can be achievea by integrating off-site services 
(utilities, electricity, distribution, maintenance etc.) and exchange 
of feedstocks between the many component units in a complex; fur-
ther substantial economies can be achieved by integrating a refinery, 
ammonia plant and petro-chemical manufacturing schemes in the new 
Bites to ,be developed. 

The preceding paragraph serves to provide the economic and tech-
nical context in which the role of the public sector needs to be 
judg~ , 

The following basic principles are suggested: 

<a> The sites suggested for development of major petro-ehemi-
cal activities are such that substantial economies can be 
achieved through the integration of refinery, ammonia 
plant and petro-chemical manllfaeture. Sueh integration 
requires the preseDCe of • coorcliDatmg agency to initiate 
development, plan ahead, assure fair pricing and also to 
'pick-up' cedain components units Which. if they do not 
move ahead simultaneously. could hold up the enUre com-
plex of plants. The public sector could play this role and 
ill certain ctreumetaneee may haw to do it. 

(b) Aromatie and oJe6Ds plants are e10Rly liDlr.ed with refi-
nery operation. In the sites where the reftDeriea are 0'f'Ded 
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by the public sector, it may be advantageous for such petro-
chemical plants to be also similarly owned. This would 
ensure: 

(i) that the higher returns anticipated from petr~hemi­
cal plants compensate for the low price obtained from 
the supply of feedstocks from the refinery; 

(ii) non-discriminatory pricing of raw materials produced 
from such petro-chemical plants and used by a large 
number of other public and private sector industries. 

(c) In regard to downstream units: 

(i) the public sector should have significant participation 
in units whose production caters to the need of a 
large number of competing manufacturing units to 
ensure fair pricing; 

(ii) profitability in basic units (B.T.X. and oletins plants) 
is vulnerable to the operation of downstream units. 
Participation (in varying degrees) in downstream 
units can reduce this vulnerability, and ensure a fair 
share in the higher profitability generally expected in 
such downstream units. 

The precise pattern and extent of participation of the public sec-
tor judged appropriate at any particular moment of time would be 
influenced by-

the overall merits of the processing schemes and availabi-
lity of process know-how, and availability of foreign ex-
change." 

1.26. In a written note, the Ministry have further stated "that 
generally speaking, public sector will implement the basic project. 
which supply raw materials to a number of other units in a big com-
plex, e.g.,· naphtha crackers, aromat.ics extraction plants, the fibre 
intermediate plants etc. mtimately, the overall merits of the pro-
cessing scheme, availability of the process know-how and the availa-
bility of foreign exchange will decide whether the scheme will be 
implemented in the public sector or in the private sector. Sometimes 
to ensure profitability for basic units public sector may have to partI-
cipate in . downstream units also. The private sector will generally 
implement sche~ manufacturing the end use producta ~ the ~­
thetic ~tergents, plastiCS ~rticles, synthetic fibr~ and in some case:s 
intermediates also." . . - . 
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1.27 . .Asked to indicate whether any specific sch~ and/or pr0-
ducts had been earmarked for each of the sectors, the Ministry have 
Rated that no long-range reservation of any schemes or products has 
been attempted. However, the following Fourth Plan schemes are 
Itely to be implemented in the public sector: 

(1) Gujarat Aromatics Project, 

(ti) Gujarat Naphtha Cracker, and 

(ill) Barauni Aromatics Extraction Project. 

All other Fourth Plan schemes are likely to be implemented in the 
private sector. The more important of them are listed below: 

(1) Plastics 'Viz., P.V.C. polystyrene, polyethylene etc., 

(ii) Synthetic fibres 'Viz., polyester, nylon, acrylic and P.VA, 

(iii) Plastics fabrication, 

(iv) Synthetic detergents and detergent alkylates, 

(v) Synthetic rubber, and 

(vi) Agricultural chemicals. 

1.28. During evidence, the Secretary of the Ministry stated that 
'the need for the public sector to take the initiative in undertaking 
lOIDe of these dev~lopments was realised in 1962-63, i.e., when we 
commissioned the French Petroleum Institute (I.F.P.) to undertake 
ltudies to make concrete proposals for the sort of the lead which the 
public sector should give. This resulted in certain initiative in res-
pect of Gujarat and it was realised that this will have to be done in 
the shape of large complexes involving pooling of services covering 
• large variety of plants and this could come up under public sector 
umbrella. This did take place in or around 1962. 

1.%9. The Committee note that in view of the highly capital inteD-
Ihe aatwe of the petro..chemical industry. basic petro..ehemkal ..... 
jects which would supply raw material to other UDits, like aaplltba 
cracker, aromatles extraction plant etc., are mostly 1teing set up III 
tIae public M1Ctor and that downstream UDifa which woald IDAIl1Ifactare 
_d )II"Od.1aets, would poeraIly be set up in the private sedor. SiDce 
6e petro.ehemieal industries have a profound impact on the iDfta-
tit.. ecoDOIIly 01. the coantry and siDee theae industries oller vat 
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8COpe for suhstitutioa of conventional raw materials such as eottoD, 
wool, rubber, steel, cement, non-ferrous metals, vegetable oils and 
fats, it is imperative that Government should take effective measures 
for the rapid development of these industries. The Committee would 
like to emphasise that public sector should take initiative in aeeeJerat-
iDe the pace of development in this re,ard wherever considered 
aereuary. 



II. DEVELOPMENT 'P~OGRAMMES AND PROGRESS 

A. Programmes of production SUCgeated by Government Coaunitteel/ 
Groa~ . 

(i). Kane Committee targets 

2.1. The tentative targets of production for some of the more 
important petro-chemical products for the Third and Fourth Five 
Year Plans recommended by the Kane Commdttee in 1961 on a 
priority basis are given below: 

(Value in Rs. Iuba) 

Estimated Demand 

Name of the Material: Unit· 
1965-66 1970-71 

. Quantity Value Quantity Value 

J 2 3 4 5 6 

----------------------------------------
Organic CIN",;cals 

I. Methyl alcohol Tons 25,000 100 60,000 280 
70,000 

2. Ethyl Alcohol II 200,000 600 290,000 870 
3. Acetone " 9,500 95 18,000 180 

4. Acetic Acid .. 29,000 348 57,000 684 
S. Phenol .. 18,000 400 ,0,000 945 
6. Dodecyl benzene " 8,000 160 24,000 480 

7. Ethylene Oxide. .. 5,000 150 10,000 300 
• S. Carbon tetra-chloride and 

chloro-methane . " 8,000 140 10,000 250 

9. Aniline ., 4,000 130 10,000 300 
10. Benzene 80,000 480 170.000 1,020 

I t. Naphthalene 20,000 120 40,000 240 
u. Phthalic AnhydriJe " 13,000 390 28,500 Bso 
Putit:idu 

13. D.D.T. " 6,000 240 9,000 360 
14. B.H.C. " 15,000 345 24,000 625 

30 
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Plmtics 

IS. P.V.C. 
16. Polyethylcnc 

(a) Low density . 
(b) High density 

11. Polystyrene 
18. Polyproylene 

S)1fttINtic Elastomers 

19. S.B.R. 

20. Cis-4-Polybutadiene 

21. Poly-isoprene 

22. Butyl Rubber 

Ot""'s 

23. Carbon Black 
24. Caprolactam (nylons) . 
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2 

" 

" 
•• 
" 
" 

" 
" 

" 
-" 

3 

30,000 

28,00:> 

8,000 

20,000 

4,000 

30,000 

30,000 

10,000 

960 

1,260 

600 

300 

2,310 

350 

960 

15,000 

100,000 

15,000 

50,000 

20,000 

30,000 1 
I 

8~o t 
3°,000 

30,000 .J 

'/0,000 

211,ooo 

2,490 

4,000 

1,500 

10,000 

5,610 

100 

2,246-
'. I 

(ii) I.F.P. Stu.dy Team targets J 

2.2. The I.F.P. Study_ Team (Dr. HennY'sTeam) worked o~.t'·~ 
targets for the principal intermediate products in 1963 as under:-:' 

Required .. Reqwired· 
III Plan add! IV Plan 

production production 
(in tons) (in tons 

-----
I. Ethylene 50 ,000 1,22,000 
2, Propylene 42,000 72 ,000 

3· Butadiene 31,000 83,000 

4· Isoprene 41,000-

5· Acetylene 16,000 
6. Methanol ,59,000 21,000 -. 
7· Benzene 32,700 47,900 
8. O-Xylenc 11,000 

9· P-Xylene ; ~ooo 
10. Synthetic fibres 25-000 78)500 
1I. Synthetic rubber so,ooo '1,86:00':> 

- ~-.~, -- . 
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2.3. 'nUs Study Team recommended the setting up of the foDow-
Ing production schemes/complexes for petro-chemicals in the country: 

Location 

Bombay 
Gujarat 
South India 
Barauni 
East India. 

• 

Stages of 
realisation 

2 

4 
1 
2 

I 

To be 
authorised 

1963 
1963 
1964 
1964 
1967 

(iii) Targets Bet by Planning Groups 

To be 
started lip 

1966 
1966 
1967168 

1967. 68 

1970 

L. -,_ .. -

2.4. The- Report of the I.F.P. Study Team was reviewed by the 
Planning Group for petro-cilemicals towards the end of 1963 in the 
context of altered raw material position, latest review of demand, 
capital and operating cost, savings through improved economies of 
scale etc. and this Group set the targets for each of the petro-
chemical intermediates based on end-use analysis. The estimated 
production targets for 1970-71 in respect of some important pre-
ducts, suggested by the Planning Group are as under: 

-- --- --- --- --- ---
1. Plastics : 

(i) Polyethylme 
(U) Polypropylene 

(iii) P.V.C. Resin 

(i'I1) Vinyl Chloride for PVC 
(,,) Polystyrene . 

2. Synthetic fibres 

(tons/year) 

1970-71 = 
1,.30,000 

So,ooo 
1,10,000 



4. Other orgartic chemicals : 

(i) Methanol 

(n) Formaldehyde 

(iii) Detergent alkylate 

(if)) Acrylonitrile 

33 

(iv) Targets set by Working GTOUp 

(tons/yeaJj 

60,000 

::lO,OOO 

2.5. It has been stated that after the submission of the Reporl 
by'the Planning Group in April, 1964, the following further develop-
ments took place: 

"(a) Sharp increase in fertiliser targets necessitating the 
demand of petroleum raw materials for fertilisers and 
thereby reducing the quantity available for other petro-
chemicals, 

(b) The anxiety of the existing chemical plants to switdl 
over to cheaper petroleum and petro-chemical raw 
materials to reduce their production costs and thereby 
improve their economies. 

(c) The retardation in the growth of conversion. industrybll 
account of the two conflicts with China and Pakistan aDd 
financial stringency." 

2.6. In the circumstances the Working Group for planning the 
.'nofacture of petro-chemicals during the Fourth Plan, reassessed 
the position and recommended rephasing of the complexes in varioUl 
parts of the country and a perspective progr;-.mme of devebpment 
for the Fourth and Fifth Plans. 
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. 2.7. The minimum/desirable production level for major petro-
"chemicals fdr 1970-71 and desirable production level for 1975-76 set 
by the Working Group is given below: 

I. Plastics: 

I. Polyethylene 
2. Polyvinyl chloride 
3. Polypropylene 
4. Polystyrene 

II. Synthetic Films : 

S. Nylon 
6. Polyester 
1. Acrylonitrile 
8. Polyvinyle alcohol 

Ill. Syfttlulfc Rubber: 

'~ ,9. Butyl ~etic rubber 
. 10. 'Polybutadiene synthetic rubber 

IV. ArOMQlics aIId Oll&er organics: 
~... .. . ,r; f ~ ~.' 

. J J. Bel\2ene . 
'12. Detergem alkaylate 

13. Methanol 

.V. S,YftlhIfic ~ (ilwi .fturrttedilJflS: 

14- Ac:rylooitiile' 
• S. Vbi)i 'Aceaae 
16. Caprelactam etc. 
17. n.M.T. etc. 

('000 tons/year) 

1970 -71 

~---
·Min. pro- Desirable Desirable 

produc-
tion 
level 

duction prodllc-
necessary tion 

100 
100 

35 

28 
30 
23 
10 

" ro 

55 

23 
2f 
33 
30 

level 

lIS 
IIS 

10 

4S 

240 

240 

40 
Bo.· 

60 
60 
45 
40 

20 not estimated 
30 .: 

" 

100 

15 not determi-
" ned 

60 120 

.. 

25 '45 !i! 
3f ' , 'I)' ; . 2 •. 

, .. , 13···· 33 
30 60 
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2.8. The Working Group on Petro-chemic~ls ~~ommended the 
setting up of petro-ehemical complexes in different regions of the 
country as were suitable ~rom~nea~~.'bCraw materials.: etc. Brief 
particulars of the schemes are given below: 

~ . ,\. - ' 

(a) Schemes of manufacture to be undertaken in Bombay: 

1. P.V.C. Expansion: 
2. Polystrene expansion. 
3. Manufa~ture Of. D.M;T. ~ ~.1 

4. Manufacture of phthalic anhydride. 
5. Manufacture of miscellaneous derived chemicals. . .. ; 

(b) Schemes of manufacture to be undertaken in Bombay or 
Gujarat depending on availability Of raw mate1"ials: 

1. Manufacture· of butyl rubber. 
2. Manufacture of polybutadiene rubber. 
3. Manufacture of dodecyl benzene. 
4. Manufacture of polybutenes. 
5. Manufacture of propylene oxide and other derived 

chemicalS. 

(c) Gujarat Complex: 

In this complex manufacture of benzene, toluene, ortho and 
para-xylene, caprolactam, oletins, polyethylene. vinyl-
chloride, polyvinyl chloride vinyl acetate, styrene, poly-
styrene, acrylonitrile, propylene, tetramer, chlorinated 
solvents and other miscellaneous derived chemicals will 
be undertaken. 

(d) Schemes of manufacture to be undertaken at Barauni and 
East: 

1. Extraction of benzene, toluene, ortho and para-xylene. 
2. Manufacture of cyclohezane and caprolactam. 
3. Manufacture of n.M.T. 
4. Manufacture of maleic anhydride. 

(e) Schemes of manufacture to be undertaken near Haldia: 

1. Erection of olefin plant. 
2. Manufacture of propylene and acrylonltrfIe. 

(This will be the first phase of a cracker complex which will 
be expanded during Fifth Plan). 



38 

(f) Schemes of mo.nufacture to be un.cIertakeR. in South 1ncfi4~ 

1. Erection of ethylene acetylene cracker. 

2. Manufacture of VOC. aDd p.V.C. 

3. Manufacture of D.M.T. 

(1) Progra, during the Third Five YetI1' Pta" 

2.9. All already stated, no specific targets for petro-chemicals were 
bed in the Third Plan as these matters were under study by the 
Petro-chemical Committee (1960-61). Some tentative targets 
(85,000 tonnes) were, however, put down for plastics but these were 
to be considered after the receipt of Kane Committee Report. Since 
a perspective of the type of development required in this field was 
known, 20 projects are stated to have been licensed during the Third 
Plan period. 

2.10. The production capacity licensed, capacity actually installed 
and the production achieved during the Third Plan in respect ot 
important groups of petro-chemicals is given below: 
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2.11. Regarding the delay in installing the licensed capacity, it. 
has been stated that "the licenses were issued only between· 1960: 
and 1965. Some of the units are under implementation and will 
start production during the Fourth Plan. In the case of Mis. Union: 
Carbide (1) Ltd., there were delays in implementation on account 
of labour strike, construction workers' strike and shipment difficul-
ties. There has been some de~y in the start up of N.O.C.I.L. plant 
on account of a transformer having been burnt and delay in ship-
ment on account of Suez closure" 

2.12. The Committee regret to observe that against the tentative· 
target of 85,000 tonnes of plastics to be manufactured duriDg the 
Third Plan period, the capacity licensed was about 71,000 tonnes 
and the actual production was 27,000 tODDes oaly. The Committee 
find that the imports of plastics i.e., P.V.C., polyethylene and poly-
styrene during the last year of the Third Plan (1965-66) was of the 
order of 3,860 tOlUle5 valuing RS. 83:30 Iakhs. They consider that 
had the plastic units been eom.missioned in time the heavy imports 
on account of plastics could have been largely eliminated. Tbey 
hope that concerted measures would now be taken to set up these 
thermoplastics units without further delay. 

(ii) Objectives for Fourth Five Year Plan. 

2.13. The tentative targets proposed for some of the important 
groups of petro-chemicals in the Draft Outline of the Fourth Plan 
and the progress made in that regard is given in the following state-
ment: 
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2.14. With regard to the prospect of achievement of above ~ 
the representative of the Planning Comnnssion stated during m-
dence: 

''The Fourth Plan Draft Outline was brought out only ill 
August, 1966 and since then it has been considered as ten-
tative, and at the moment after the reconstitution of the 
Planning Commission in last September (only two months 
back), the Planning Commission is engaged in the formu-
lation of the annual plan for 1968-69, and it is after the 
completion of this work that the Planning Commission 
will take up the formulation of. the Fourth Plan, and fina-
lise the targets." 

2.15. In a written note, the Ministry have subsequently furnish-
ed the revised tentative targets to be achieved by 1973-74 which are 

. given below: 

(in tonn'!'~) 

Revised * Capacity expected to be achieved 
Name of item tentative 

IVth Plan 1970 -71 
(1970-71) 

1971-72 1972-73 1973-74 

target 

P.V.c. 70000 61000 80000 100000 115000 

Polyethylene 70000 54000 70000 II 0000 110/ 

Polystyrene 
125':)00 

and 
styrene copoly-
mers 20000 20/21.000 22000 45000 5000:) 

Polypropylene Nil Nil Nil Possibly Possibly 

Detergent Alkylate 
12000 15000 

15000 Possibly 20000 30000 30000 

Nylon intermediates 
15000 

38 :)00. 18000 18000 18000 IB,,:) 

Polyester fibre 18000 18000 20000 20000 4°000*. 

Acrylonitrile Nil Nil Nil 16000 16000/ 
40 :>0 

·These are tentative figures (For original targets see the next page)· 
**Dependent on the revised Fourth Plan which is yet to be fonnulated. 
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:!.16. It will be seen that the capacity expected to be achieved by 
1973-74, according to the latest assumptions, will only:~· ~li~tly 
1ugher than the original targets fixed for 1970-71, as seen fromtllf! 
following table: 

(In '000 tonnes) 

Item Original Revised 
IV Plan capacity 
targets expected 
(1970-71) to be 

achieved 
by 

1973-74 

J V.C. 100 1I5 
Polyethylene 10:> liS 
Polystyrene 35 50 
Polypropylene 10 15 
Detergent alkylate 10 30 
Nylon intermediates 33 38 
Polyester fibre 30 40 
Acrylonitrile 23 16/24 

2.17. The Committee realise that in view of the altered cittum-
ataDee5, it is Deeeslary to readjust the tarpts to correspond to the 
realities of the eeoaomic situation prevailin, in the country. The, 
would, however, stress that the final targets of produetion of petre. 
chemicals duriDc the Fourth Plan should be realistic and eo-related 
to the demand of orpnic ch~cals as nearly as possible, so as to 
make the eomatry self.suIldent in this vital sphere. 

C. Financial Investment in Petro-chemicals 
.. (i) Investment during the Third Plan 

2.18. It has been stated that no specific petro-chemical manufae-
turing schemes were included in the Third Plan and DO financial 
allocations were made for such sch~s. But as a result of the exa-
mination of recommendations made by I.F.P. Team, Government took 
steps to license a 225,000 tonne naphtha cracker in Bombay and a 
number of other related units. The total investment in the petro-
chemical industry till the end of the Third Plan has been stated to 



" be of tbe order of Ra. 100 crores. Thb includes the iAvestnVent made 
lit the projects which would either switch over to petro-ehemieal 
feedstock or are capable of doing so and those which are still to be 
commiuioned. The approximate break up of this investment unit-
wile as alao indicating the units based on conventional or petr0.-
chemical feedstocks is given below: 

Particulars of the units based on conventional feedstocks: 

A. Plastics 

f. MIs. Shriram Vi'lyl and Chemical Industries (PVC 

Investment 
in crares of 

rupees 

Unit at Kota) S 
2. Mis. Ahmedabad Mfg. and Calico Printing Co. Ltd., 

Calico Chemicals & Plastics Division (pVC Unit at 
Bombay) 3 

3. M Is. Alkali & Chemical Corporation ofIndia (Polyethy-
Jme unit at Rishlll'8). . . . • . . .,; 

4· M's. Union Carbide India Ltd., (Part ~fth!ir activities 
at Trombay Plant) 8 

5· M's. Chemicals & Plastics of India Ltd., (PVC Unit at 
M~~ 3 

B. Synthetic Rubber 

6. MIs. Synthetics & Chemicals Ltd. (SBR Plant at 
Bareilly) 20 

TOTAL 44 
-. ------

Particulars of the 'Unit.! 'based on Petro-chemical feed.ltockB: 

C. Synthetic Filwe 

r. M 'so Chemicals and Fibres ofIndia Ltd. (polyesterfil:re 
Unit at Bombay) 5 

2. Mis. J. K. Synthetics, Kora (Nylong Unit) 5 
3. M's. Nirlon Synthetic Fibre! and Che~iC1ls Ltd. 

(Nylong Unit) 5 
D. Bombay Petro-chemical Scheme. 

I. Mis. NOelL, PIL, Herdillia, Bombay 3t 
2. Mis. Union Carbide India Ltd., Bombay fO 

TOTAr. 

GRAND TOTAL. 100 

3313 (Ali) LS-4. 
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2.19. It hu been stated that the Polyethylene Plant of MIs U.C.IL. 
has switched over to petro-chemical feedstocks i.e. ethylene from 
~he naphtha cracker with effect from the beginnmg oi 196"1. The 
S.B.a plant at Bareilly is likely to take to petro-chemical butadiene 
fr~m N.O.C.I.L .• Bombay to meet part of its requirements from the 
middie of 1968· Besides the above, the two existing P.V.C. units 
nam~ly Mis Ahmedabad Manufactl!1"ing and Calico Printing Co. and 
MIs Shriram Vinyl and Chemicals Industries have been allowed to 
switch -over to petro-chemical feedstocks and also to expand their 
..capacities . 

. 2M. The Committee note that wbUe an investment of the order 
of Bs. 56 crores was made in the petro-chemical industries in the 
private sectOr during the Third Plan period, nothine whatsoever 
was dODe in the pUblic sector even though the need for public sector 
to take Initiative ia settillg up basic industries had been realised 
around 1962-63. The Committee cannot but feel unhappy over the 
m8BDer in which Government has handled the developmeat of petro-
cheuilcal industry. Bad Govemmmit taken timely action to imple-
ment the decision to set up petro-chemical complexes, the country 
would have by DOW, made 5ub'ltantial progress in the development 
of petro-chemical industries· 

(ii) Financial Targets during the Fourth Plan 

2.21. The total investment envisaged for the various schemes in 
the report of the working group was Rs. 254.14 crores (pre-devalua-
tion), including an investment of the order of Rs. 17 crares in plas-
tics fabrication and Rs. 79 crores in synthetic fibre industries. This 
could not be fully provided in the draft outline of the Fourt~ PJan 
by the Planning Commission on account of 'limited avafiabflity of 
resources. A total prOvision of Rs. 233 crores (Ra. 57 crores in the 
public sector and Rs. 176 crores in the private sector) has been made 
in the draft Fourth Plan as detailed below: 

Name of the Scheme Investment in Public 
Sector 

1. Gularat Petro-
Otemlcal Com-

R~ Foreign Total 
Exchanjfe 

lh 30'00 17'00 .r~·oo 

(Rupees crores) 

Investment in Private 
Sector -

RUJ'e-'<; Foreign Total 
Exchange 



Name of the Scheme 
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Investment in public 
sector 

(Rs. Crores) 

Investment in private 
sector 

Rupee Foreign Total Rupee Foreign Total 
Exchaogn Exchange 

.2. Barauni Aromatics 
Extraction Plant 6'S 3'5 10'00 

3· Bombay Schemes 
and those at Kovali 
forming part of 
Gujarat Petro-
chemical complex 

4· Non-cellulosic syn-
thetic fibre industry 

5· Plastics fabrication 
industry 14 6'5 20'5 

36 '50 20'50 57'00 lIS 58'00 176'0 

Note: The.above figures are post-devaluation. 

2.22. The expenditure on the Bombay sChemes indicated in the 
table above represents are spill over of the Third Plan expenditure 
on the Bombay Petro-chemical Complex. It has been stated that 
"the provision made for the private sector schemes in the Draft 
Fourth Five Year Plan will be inadequate for meeting the spill over 
expenditure from the Third Plan and the expenditure on the other 
schelllles durin~ the Fourth Plan. However, since the Fourth Plan 
will now commence from a later date, fresh estimates for inclwdon 
in the new Fourth Plan will have to be made." 

2.23. The Bombay complex consists of the following major 
schemes in the private sector:-

(I) The 60,000 tonne Naphtha Cracker of Mis. Union Carbide 
India Ltd., which has already been commissioned in De-
('ember, 1966 to produce Polyethylene, Acetylene, Benzene, 
etc. 

(ii) The 225,000 tonne Naphtha Cracker of Mis. NationalOrga-
nic Chemicals Industries Ltd., in the Thana-Belapur area 
of Bombay which has been commissioned in January, 1968 
to produce PTC, Acetone, Ethylene glycol, special alco-
hob. Butadiene. Benzene etc. 
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(iii) The unit of MIs. Polyolefins Industries Ltd., to produce 
high density polythey1ene from ethylene of NOCIL and 
Ziegler Catalyst. 

(iv) The unit of MIs. Herdillia Chemi~als to produce .phenol. 
phthaUc anhydride. etc. . 

(v) Other schemes like the expansions of PVC by Calicos, pro-
duction of V A and PV A originally approved in favour of 
MIs. Hoechst Dyes and Chemicals Ltd., but now being re-
considered for approval in favour of some other party. The 
expansion of polystyrene capacity by MIs. Polychem and 
other synthetic fibre units. 

2.24. The total investment in the Bombay Petro-ehemical Com-
plex is expected to be of the order of about Rs. 100 crores. 

2.25. It has been stated that in accordance with the recommencia-
tiODl of the Working Group Report imd approvals granted, major 
units which will be implemented in the Fourth Plan (together with 
units in operation) will be as follows:-

Bombay: Phenol, acetone, high pressure and low pressure 
polyethylene, phthalic anhydride, PVC, ethylene oxide 
and glycols, belW!ne, 2-ethyl hexanol. butyl alcohol. acetic 
acld, dlacetone alcohol, benzene, butadiene, phthalates. 
acetylene black, polyester, nylon, B.H.C., methanol. 

Qujarat: Benzene, toluene, caprolactam, orthoxylene, DMT, 
mixed xylenes, polyethylene acrylonitrile. butadiene, poly-
ester ftbre, nylon ftbre, acrylic fibre, PVA fibre, phthaUc 
anhydride, phthalates. B.H.C. and possibly P.V.C .. styrene 
IiIld styren~ polymers. 

Rajasthan: p.V.C., Nylon fibre and aervlie fibre. 
(Kota) 

Mysore: Phthalic anhydride and phthalates. 
Madras: Chlorinated hydrocarbons, PVC and BHC . 
• ~dhra: Styrene and styrene p~;lymers, polyester resins. 
West Bengal: Polyethylene. 
U.P.: Sythetic rubber 
Sihar: Acrylic fibre· 

~. The major schemes for petro-chemical manui~cture to be, 
IDavlenaenled in the Public Sector during the Fourth Plan are (i) 
l'he Gujarat Aromatics Project (ij) The Gujarat Naphtha Cracker 
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aud (iii) The Barauni Aromatics Extraction Plant. These have been 
dISCUSSed in a sUbsequent section. 

2.27. The Committee have already emphasized the im.perative 
need to accelerate the development of petro-dtemi~1 Industries In 
the country in view of their importance to the National economy. 
They hope that in allocating funds durlngthe FOurth Five "fear Plan, 
Government would ensure that necessary resoarces al'e allo~ted to 
these industries on a priority basis. 

D. Review of Progress in the !letting up of Petro-Chemical 
Complexet 

(i) Bombay Complex 

2.28. The Bombay petro-C'hemical complex, which is in the private 
sector, consists of the follOWing major schemes: 

. (a) Mis. Union Carbide India Limited (Polyethylene and 
cracker complex). 

(b) Mis. National Organic Chemical Industries Ltd. 

(c) M/s. Polyolefins Industries Ltd. 

(d) Mis. Herdillia Chemicals Ltd. 

The progress mJade in the setting up of these schemes is given 
below: 

1. M/s. Union Carbide India Limited, Bombay 

Crack 60,000 tons/year naphtha to produce: 
(i) 9,000 tons polyethylene. 
(ii) 3,000 tons butyl alcohol. 
(iii) 1,400 tons acetic add· 
(iv) 600 tons ethyl acetate. 
(v) 1,600 tons ethylhexanoI. 
(vi) 1,600 tons dioctyl phthalate. 

The naphtha cracker was scheduled to be commissioned in early 
1966 but was actually commissioned in December. 1966. Other pro-
duction plants are eXDected to be ready by Marcb, 1~. 

2. MI •. NatioMl Organic Chemical Industries Ltd., Bombny 

Cracking 2,25,000 tons/year naphtha to produce: 

(i) 60,000 tons ethylene. 
--(ii) 3i.OOO tent propYlene .. 
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(iii) 14.000 tOI1ll benzene (and related quantities of xylene and 
toluene as extracted via the sulphalene process). 

(iv) 700 tons dicyclopentendiene, 

(v) 7.200 tons butadiene. 

(vi) 2,700 tons methane. 

(vii) '12,000 tons ethylene oxide. 

(viii) (a) 10,000 tons ethylene glycol. (b) 600 tons by-product 
dl-ethylene glycol. 

(ix) 1,000 tons polyethylene glycol (400). 

(x) 3,000 tons ethylene dichloride. 

(zi) 30,000 tons vinyl chloride monomer. 

(xii) (a) 20.000 tons polyvinyl chloride. (b) 6.000 tons proceu-
ad PVC products. 

(xUi) 1.500 tons iso-propanol. 

(xiv) 11,000 tons acetone. 

(xv) 2,800 tons diacetone alcohol. 

(xvi) 3,700 tons methyl isobutyl ketont!, 
(xvii) 8,000 tons butanol. 

(xviii) 8,000 tons 2-ethyl hexanol. 

The project was expected to be completed by thf" end of 1967. 

The naphtha cracker and a few plants of the project have now 
been conuniaioned on the 31st January, 1888. 

3. M / •. Pol1l01ejlm Industrie. Ltd., Bombay 

Ethylene from NOClL's Cracker to produce: 

(1) 20,000 tons high density polyethylene. 

lit) 5,800 tons processed polyethylene. 

(iii) 320 tons Ziegler Catalysts. 

The project was expected to be completed by August, 1967 but 
~s now scheduled to be commissioned in early 1968. 

4. MIs. Herdillia Chemicals Ltd., Bombay 

H) 10.000/15.000 tons phenol (from cumene). 

(Ii) 14,500/22,000 tons cumene (from .~ and propylene). 
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(iii) 6,000/9,000 tons acetone (co-product in the manufacture 
of phenol from cumene). 

(Iv) 2,000/5,000 tons diacetone alcohol. 

(v) 6000 tons phthalic anhydride. 

(vi) 31000 tons phthalates. 

(vii) Steel drums-black galvanised etc., in sufficient numbers 
to pack above products. 

The project has been commissioned on the 18th February, 1968. 

2.29. The Committee note that though according to the I.F.P. Re-
purt, the Bombay petro-chemical complex was to start up in 1966, 
only some of the major schemes of this complex were completed in 
1'67 while others will be completed by the middle of 1968. The de-
lay is regrettable as they consider these schemes of fundamental im-
portance in the development of petro-ehemical industry which would 
gre_ly help tl:!e industrial development and the economy of the 
country. They have no doubt that the commissioning of the Bom-
bay schemes will go a long way in ~ting the demand of organic 
chemicals in the country and reducing their importl. 

(ii) Gujarat Complex 

2.30. The Gujarat Complex envisages a production of over 33 
thousand tonnes/year of benzene and a paptha cracker to produce 
80 thousand tonnes/yeat' of ethylene etc. The scheme for this com-
complex was approved by Government in December, 1963. The 
progress in the execution of this scheme is as under: 

The Gujarat Aromatics Project, the Naptha Cracker and the re­
lated downstream units were originally envisaged as an integrated 
complex to be implemented with technical and financial assistance 
from a group" of foreign, firms. Enquiries were sent to majCll" 

,manufacturers in' U.S.A., Britain, Italy and Japan at the end of 
1963. Two sets of preliminary proposals were reCeived at the p.nd 
of 1964; one was from a Consortium consisting :of the Union' Carbide 
Corporation, Dow Chemical Company and International Oil Com-
pany of U.S.A., and the other from Phillips Petroleum Company of 
U.S.A. together with ImperiaJ Chemical Industries of Eritain. Neither 
of the two proposals was completely in line with the information 
provided in the enquiry sent to them, but prOvided for acceptable 
alternative patterns of production and suitable t~ology. I.C.1. arid 
Philli~ ~thdrew their proposal -towards the middle of 1165 since, 
in the altered ftnancialsituation in their countries, they wereun,'ble 
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to consider raising adequate resources. The preliminary proposal uf 
the other Consortium was discussed in detail through the rest of 1965 
and 1966, and the final proposal submitted in 1966 was not found 
acceptable by the Government of India. The negotiations came to 
a dead end on account of a number of vital issues, like management 
control, preferential treatment etc. 

2.31. Under the circumstances mentioned above, it was decided 
to drop that proposal and take up the Aronf'ltics project comprising 
the manufacture of: 

(0 33,000 tonnes per annum benzene. 

(it) 14,000 tonnes per annum toluene. 

(iii) 21,000 tonnes per aDDUDl o-xylene. 

(tv) 24,000 tonnes per annum D.M.T. 
(v) 2,500 tonnes per annum mixed xylenes. 

It was also decided to take up the Naphtha Cracker (Olefi,ns 
Plot) for implementation entirely in the Public Sector, after pur-
chaSing the licence for p!'OCeSs. etc., on an outright "basis. 

The Aromatics project is estimated to cost Rs. 21 crores with a 
foreign exchange eomponent of Ra. 8 crwe8· The Naphtha Cracker 
is estimated to coat Ra. 15 Cl'orea. A further investment of Its. 100 
crares will be involved in the ~am UDita in the p~ 
sector propoaala connected with the Napbtba Cracker . 

. 
2.32. It has been stated that the benzene and toluene plants are 

under erection .. part of the 1.o.C.~ujarat Retblery. As regards 
the erection of plaDta to manutac:ture xylenes and n.M.T. in the 
public .ector, six competitive offers have been received and evalu-
ated. Discuaiona have 1aken place about the foreign exchange 
finlDCina of the moat attraettve of these competitive proposals and 
draft eontraets have been prepared and diSt'Uased with the parties 
seleded. It II anticipated that eontraets will be co:ncluded very 
Ihortly. 

Propoaala for tbe aphtha eneker bave also been received. Pre-
liminary eompetlti'ft J8'0poI8lI for downstream units from private 
tedor parties have beeD received ad full ftnancial aDd teehnical 
information is expeeted" aoltly. Tbereafter these proposals wm be 
fWly enIuated ad ftC."OIDJDIDdat:lou made to GoV'el'nment for 
approval 
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2.33. It has been stated during evidence that the benzene--

toluene plant under erection has Italian collaboration and the cost 
is being financed from the E.N.!. credit. The foreign exchange 
component covering the process, licensing and engineering is about 
Rs. 20.5 lakh&. The foreign exchange component of Italian equip-
ment would be Rs. 60 lakhs (pre-devaluation). After devaluation, 
the total foreign exchange expenditure is about Rs. 125 lakhs. It has 
been stated by the representative of the Ministry that production in 
this plant is expected by the end of 1968. 

2·34. The Ministry, in a note furnished later, has stated that the 
contract for O&P xylenes and D.M.T. plant has not yet been finalised. 
As regards naphtha cracker it has been stated during evidence that 
it is in an adv!iDced stage of Degotiatiuns which have not been 
finalised. 

2.35. The Committee are constrained to observe that the Gujarat 
petro-chemical complex which is in the public Sector and which 
was approved by the Government of India in ~ember, 1963 has 
not progressetl satisfactorily. According to I.F.P. Report, the first 
stage of this complex was scheduled to start up from 1_. Even 
the Planning Gronp report had enviSaged that the naphtha cracker 
would commence operation as early in 1968 as possible. It appears 
that the benzene 8IUl tohaeae plant. would .ow be ready by the 
end of tM8. The other units viz. Xylenes and D.M.T. are nowhere 
in sight as the contracts for these units have not yet been finalised. 
'l'be naptha cracker scheme is still 'UIMIer negotiation. . On the 
other lumd a num_ of units of the BomIIay complex which is in 
the private sector and was approved about the same time in 1963, 
have been commissioned and the others are about to be commissioned 
),y the middle of INS· The delay in the settiD&' up of the Gujarat 
eomplex has resulted in Don-utilisation of naphtha from the Gujarat 
reftDery ... the import of orpnlc chemicals which would bave been 
preduced in this complex. The Committee realise tbe difficulties ia 
seca.riq foreign eolloboration for this project on acceptable terms. 
But they feel that time taken in discussing preUminary proposals 
for this complex i.e. about 3 years between 1964 and 1966 was too 
long. The Committee hope that concerted efforts will DOW be made 
to lnalise tbe . agreements for D.M.T. and Xy1enes Units 8Ild tbe 
_ptha C!fteker plant as early as possible sO that these projects are 
npedltieRsIy COIIIIIlHsioned. 

(iii) Barauni Aromatics Project 

2.36. The BarauJ'li aromatics project is one of the schemes; 'tenta-
tively approved for implementation in the public sector in the Fourth 
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Five Year Plan. Regarding the progress of this Plant, it has been 
stated that a feasibility study has been prepared by the Petro-
Chemicals Division of the Oil and Natural Gas Comltlission accord-
ing to which the project will be implemented in two phases during 
the period 1970 to 1973. In the first phase, ending by 1971, the pro-
duction of 41,420 tonneslyear of benezens, 19,000 tonneslyear of cyclo-
hexane and 7,000 tonneslyear of xylenes with an investment of Rs. 7.4 
crores (foreign exchange component of Rs. 3.3 crores) is 2nvisaged. 
In the second phase ending by 1973, an additional investment of 
Rs. 3.45 crores (foreign exchange component of Rs. 1.52 crores) is 
expected to result in the following product availability: 

(i) Benzene 

(Ii) Cydo-hcxane 

(iii) Ortho Xylenf' 

(iv)" Para Xylene 

Tonnes 

56,500 

30,000 

15,000 

25,000 

In addition to benzene, ortho-xylene, and D.M.T., ettorts are being 
made to promote a caprolactam plant' scheduled to start production 
in the early years of the Fifth Plan. The above production prog-
ramme will require 2,50,000 tonnes of naphtha from the reformer 
of which 91.000 tonnes will be returned to the Refineries as raftlnate. 

2.3'7. Pilot plant tests to fully determine the precise hydrocarbon 
composition of naptha Which is essential to firm up the design basis 
is In progress. It has been stated that the processes proposed to be 
purchased for the almost identical project in Gujarat will be used in 
Barauni and this will lead to substantial savings in cost and time 
for implementation. 

IJII. The Committee are ,lad to DOte that the proc:e.. to he 
used at BaraUftI Complex woald be the same as at the Gujarat 
Complex whieh will Do dOubt result in eoasiderahle eeoDomies III 
eosts of eoDstn1etion and operation. They hepe that the pDet plant 
teats aad other necessal')' investiptioDS would be eompleted IIOOIl 
aad the work on the 8nt phase of the ...... ties plaat at IJannIId 
eommenNd as 800n as the ~ment for the Gaiarat Comp. Is 
ftaalt.ed. 



(iv) (a) F.C.l's Methanol Unit, Trombay 

2.39. The Third Plan provisionally fixed a target of production 
of 40,000 tonnes of methanol in the country. It has been stated 
that "the scope of the Trombay Project of the Fertilizer Corporation 
of India was enlarged to set up a 100 tonnes!day Methanol Plant 
estimated to cost over Rs. 4.5 crores to meet the country's defence 
and industrial requirements. A contract for the execution of the 
plant on a turn-key basis was awarded to Messrs Girdler Corporation 
of U.S.A. on 1-9-1964. The Plant has gone into production from 
October, 1966. The commissioning of the plant was delayed due to 
U.S. Port strike and equipment and catalyst failures. The estimated 
cost of the plant also increased from Rs. 4.5 crores to Rs. 6.02 crores.'· 
Subsequently the F.C'!. has entered into a contract with Mis. Cata-
lyst and Chemicals Inc. for the supply of their latest catalyst, which 
is under trial runs. 

2.40. The Ministry have. in a written note stated: 

"The 100 tonnes per day Methanol Plant at Trombay is not 
working to rated capacity (33,000 tonneslyear). The 
plant is now working at 45 tonnes per day capacity. 
This production rate is expected to go up to 60 tonnes 
per day shortly. The trouble in the plant is mainly 
due to the unsatisfactory performance of the reformer 
tubes, in addition to some other troubles." 

The annual loss in production on the basis of 300 days running 
a l 60 tonnes per day on a continuous basis, would amount io about 
Rs. 1.5 crores. 

2.41. As to the setting up of a second Methanol Plant with 100 
tonnes/day capacity (as planned earlier), the Committee have been 
informed that no decision has yet been taken as the installed capa-
city of 100/ton/day at Trombay is considered adequate for meeting 
the internal demand till about the end of the Fourth Five Year Plan. 
In a written note, it has been further stated that 'if the Trombay 
plant runs to rated capacity viz., at 100 tonnes per day. there may 
not be any need to import methanol for any of the existing consu-
mers. There are however, proposals to increase the production of 
formaldehyde and some other chemicals based on methanol. If and. 
when these proposals materialise the demand for methanol will in-
crease beyond Trombay's capacity of 100 tonne/day. There are 
proposals to expand Trombay's capacity. but these have not yet 
been finalised.' 
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2.42. The Committee have been informed that the imports of 
methanol from 1960-61 to March, 1967 were of the following order: 

Kilolitru Value 
(in lakhs) 

'.--------
1960-61 597. 8 6'0 
1961-62 869'0 9'3 
1962-63 3479'8 ,8-g 

1963~4 4°18'8 26'4 
J96.,J-65 9883'5 48 7 
1965-66 9254. 6 5°'0 
J unc:: '66 to March '6j 3196 '6 34. 8 

. ---.------
%.U. The Committee eonsider it UDfortuaate that the Methanol 

.lant of the Fu:dIiser Corpentloll of luella at Trem1nay Is working 
at aboat half ita ntal capaeity, .... Itiac in an .... 1181 loss in pro-
dactiea 8IDOIIIItiag t. about ... 1.5 CNI'eI. Sillce til. plant was 
Nt up on R tum-key ....... tbe c.mmlttee woald urge that the 
~ eoa ....... ton .h .... be .wlged to fuI8I the cODtrectuRI 
oWipt_. S1IltaWe ................ IIho be taken to ensure that 
the plant atta ... its qlximam rMe4 eaPHlty at an early date. 

z..M. The Committee would farther su&rest that the demand for 
...a..mel should be assessed in a rfJIIllstie manner, and if neeessary. 
Me,. to instal additional capacity for methanol produetioil be taken 
weU la time to avoid its imports. 

(b) Price of Methanol 

2.45. The current prices at which methanol 11 sold by the Trom-
bay Unit of the F.e.I. are stated to be as follows: 

(a) For formaldehyde manufacturers-Rs. 950/- tonne. 

(b) For othen: 

(i) 1,000 tonnes and above per year-RI. 1;,80/- tonne. 

(ll) Lea than 1,000 tcmnes per year-Rs. 2,OfA/- tonne. 

(W) Sale in Dr~Rs. 2.080 tonne. 
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2.46. As.regards the.importptice of methanol and the price pt. 

vailirig in other countries, the Committee have been infonnedthat 
the imported c.i.f. price of methanol (according to the informatioD 
available with the Fertilizer Corporation) from the U.S. A.I.D. 
sources is $95 which works out to Rs. 712.50 per tonne ($95x Rs. 7.50), 
and adding import duty at 50 per cent, the landed cost worh"S out to 
Rs. 1,068 per tonne. 

2.47. The price (in rupee equivalent) in other countries is stated 
to be as follows:-

U.S.A. 

Belgium 

France 

Germany 

Holland 

Italy 

Britain 

Rs./tonne 

650/-

625/-

6lS0/-

550/-

560/-

740/-

680/-
---.------- -

2.48. The Committee regret to observe that the price of methaDol 
charged by the Trombay Unit of th~ Fertilizer Corporation of India 
is much hi&her com!Jared to the price prevailing in other couutriel. 
The Committee urge that the reaSGIIs for the high prices charged 
by this 1IDit should H mvestipted and effective mea,;ures takIJn 
to reduce them 10 as to make It avail.ble at cheaper rates to the 
eGIlS1I1IIen. 

E. A Review of Manufacturing Schemes 

(i) Methyl Methacrylate proposals 

2.49. From the detailed statement furnished by the Ministry 
indicating the particulars of applications for the sEtting up of petro-
chemical u:rlts, it nas been noticed that the following applications 



are under consideration of the Govemment for the prOduction of 
methyl methacrylate: 
---_._-- ._---------

Name of the applicant 

J~ MIs. Atul Drug House "Ltd. 

2. MIs. Pandit Kanhayalal Pun; 
). M/s. N. G. Bangur, Calcutta 

4. M'," Synthchem'cals 
:'i. Ms. N. G. Bangur, Calcutta 
6. Mis. Rohm & Haas Philadelphia 
7. Mis. Modi Spg. & Wvg. Mill. Co. Ltd. 

8. M's. Pandit Kanhayal8i Puni . 
9. M's. Century Chemicals. Bombay 

10. M's. Kilachand Devchand & Co. 
11. MIs. Vadilal LaUubhai Mehta" 
12. Mis. Synthcht:JTticals 
I). Mis. Puni Sons Pvt. Ltd. 

---------
Date of receipt of 
aprlication ,",y G(""t. 

4-6-64 

6-8-64 

II -8-64 

7-9-64 
16-12-66 

21 -12-66 

23-12-f6 

J3-1-67 

J3- J -67 
19-1 ~67 

23--1-67 
23-1-67 

24-J -f.7 

2.&0. it will be seen that out of the above proposals, four are 
pending consideration of Government since June-September, 1984. 
Asked to state the reasons for keeping these applications pending 
for over three years, the Special Secretary of the Ministry stated 
during evidence: 

"All these five applicants used acetone as the basic raw-
material and initially there was some doubt as to when 
this chemical would be avallable and that caused 8ODl1! 
degree of uncertainty. Thereafter there was further 
delay because there was some doubt as to wbether 
methyl mathacrylate should be exclusively produced by 
a public sector undertaking or licences should be issued 
for its production ...... " 

Supplementing the above statement, the Sec:retary of the Ministry 
stated: 

"We would like to accept the criticism that this could have 
been dealt With more expeditiously" I am informed that 
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it was in early 1966 that we decided that Hinduttall 
Organic Chemicals need not go into this and I think, we 
could soon thereafter have decided what to do wit.h 
these pending applications. I think, to that extent cri-
ticism is justified and we accept it ........ Now a deci-
sion has been taken to licenS'e one or two parties." 

2.51. As to the latest position, it has been stated that 'The ques-
tion of approving one party for the setting up of a methyl metha-
crylate plant in Bombay is still under examination and a decision on 
this is expected to be taken shortly'. 

2.52. The Committee note that considerable quantities of methyl 
methacrylate are being imported in the country and the imports have 
increased from Rs. 30.71 lakhs in 1960-61 to Rs. 53.25 lakhs in 1964-65. 
In this connection, the Committee note that the Planning Group 
(1964) had observed in their Report that the methyl methacrylate 
plant could initially be sized to produce about 5000 tons/year of 
resign and recommended that the plant should be erected for com-
missioning in 1966-67. 

2.53. The Committee deprecate the delay in taking final decision 
on the application for the manufacture of methyl methacrylate, 
particularly when' inte~diate product acetone which is the raw 
material and an outlet for this secondary or tertiary product will be 
produced on a commercial scale frolDj April, 1968 in the N.O.C.I.L. 
complex, which has since been commissioned. This is indicative of 
lack of proper and coordinated planning for the utilisation of the 
secondary products of the basic complex at Bombay. The Committee 
urge that decision to licence one of the parties for the manufacture 
of methyl mathaerylate should be taken without further delay. 

(ii) Production oJ Caprolactam 

2.54. Caprolactam is the starting raw material for the manufac-
tUre of potyamides fibre viz., nylon. The Committee have been in-
formed that in 1960 Bcenc'es were issued to the following two parties 
for the manufacture of caprolactarn and nylon yarn: 

(i) Mis. Nanuthai Industries (P) Ltd. Bombay (Now MIS. 
Nirlon Synthetic Fibres and Chemicals Limited, Bom-
bay). 

(ii) Mis. Prabl"tulaI Bhikhabhai and Co. Bombay (Now MIs. 
Gujarat Polyamtdes). 
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Each of these units was licensed for the manufacture of 5000 tonsl 
"nnum of caprolactam though MIs Nirlon Synthetic Fibres &: Che-
micals Ltd., Bombay were given a subsequent license to expand 
the capacity to about 8250 tonnes/annum. During evidence in Nov-
ember, 1967, it was stated that these two plants for the manufacture 
of caprolactam were not commissioned and in fact their licences were 
revoked only a month ago because no progress had b.een made nor 
w~s likely to be made. Asked to state the reasons for taking seven 
yein in revoking these licences the Ministry have in a written note 
stated as under: 

(1) IIM/s. Nanubhai Industries (P) Ltd. (Now MIs. Nirlon 
Synthetic Fibres &: Chemicals Limited, Bombay). 

On 15th July, 1960, this firm was given an indUltriallicence (No. 
L/23/5fN-199/60 dated 15-7-1960), for substantial apanaion: 

Capacity after ttp4Mon: 
15 mUll on lbs. nylon yarn pttr annum. 
10 million lbs. caprolactam per annum. 

The firm however appli'ed for a higher capacity since after Defo-
tiations with their prospective collaborators they understood that 
these capacities were not economical. On 14-1-1965, the firm was 
given a fresh licence for further expansion, as follows:-

(Licence No. L/23/S/87/Tex (F) /85 dated 1"1-196S) 
After expansion: 

Caprolactam-25 tons per day. 
Nylon tyre cord-4 tons per day. 
Nylon textile yarn-7 tons per day. 

In May 1965, it was first noticed by Seet'ttary (Industry) that the 
negotiations with MIs. Allied Chemicals are not likely to materialise 
soon as they were not in a position to give a performance guarantee 
for the caprolactam plant and that the firm is Ukely to proceed only 
with nylon expansion first. The licence was, however, valid tin 
14th January, 1966. Hence action to partly revoke the same to omit 
caprolactam was taken as soon as the papers were received on trans-
fer from the Ministry of Commerce on 8th February, 1966. 

On account of some procedural difllculties in cancelling a portion 
of an industrial licence, a show-cauae notice for revoking the entire 
licence including nylon yarn for whieh they had taken 'efteetlve 
steps', was issut'd on 5th April, 1966. Their representation received 
in May, 1966 was examined in detail. After further correspondence 
and discussions with the firm. a note to the Licensine CoDllllittee 



.. as sent on 17-7-1967. Minutes were received by the end of Sep-
tember, 1967 and the item of manufacture viz., caprolactam was 
-deleted by issue of a formal amendment letter from this Ministry 
~n 3-11-1967. 

(ii) Mis. Prabhulal Bhikhabhai and Co., Bombay (Now MIs. 
Gujarat Polyamides). 

An industrial licence was issued to Mfs. Prabhulal Bhikhabhai 
and Co .. Bombay on 16th February, 1960 (L/23/5/N.192j60, datt.'Cl 
16th February, 1960) for the following items:-

Nylon yarn-5 tons per day. 
Caprolactam-5,OOO tonnes per annum. 

On 2nd August, 1960, they were told that their proposals for fin-
ancing the project are not acceptable to Government. Various fur-
ther proposals were submitted in the time between 1960 and 1967 
but none of them were found acceptable. The firm was first given 
"3 show-cause notice on 13-5-1963 before revoking the licence. But 
,on the recommendations of the State Government extension was 
granted upto 31-3-1966 for taking eRective steps and 31-3-1967 for 
completion of the project. 

Further proposals for import of plant for caprolactam under 
French credit, Italian investment etc. were received but not accepted 
by Government. The case was transferred to Ministry of Petrol'eum 
and Chemicals in February, 1966. 

The question of deletion of the item caprolactam from the licence 
was first considered in March, 1966 and in September, 1966 the firm 
was asked to give reasons for non-implementation of the scheme. 
In January, 1967, they asked for extension for completion of their 
schemes with caprolactam scheme. This was examined in detail 
and it was decided to delete caprolactam from the industrial licence. 
A note to the Licensing Committee was sent on 2nd May, 1967. The 
Minutes were received in July, 1967 and the licence am-ended to 
delete the item on 7-9-1967. 

The main reasons for deletion of capro1actam as furnished by 
<Governm-ent are as follows: 

(i) Government's anticipation that these two schemes would 
materialise during the Third Plan and make the country 
self-sufficient for this basic raw material was belied. 

(ii) There was no satisfactory progress on the part of the firm 
regarding implementation of the scheme to manufacture 
caprolactam. 

(iii) With the availability of beD'zene and ammonia at Baroda 
in sight, the scheme of Gujarat Stau; FertWzers Com-

~13 (Aii)LS-5. 
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jt8DY to produce caprolactam wa.s Attractive 8\\d a tetMr 
'Of intent we ·issued to them GI1 22Dd No'veiilbei', 1M 
for the manfacture of 15,000 tonnes/annum dl. capritlae-
tam and according to the estimates of demand fOr cap-
rolaCtam by 1970-71, there will be Il() need for another 
unit apart from this." 

2.55. It will be seen that the licences for the manufactm'e 'Of 
caPl'olactafu and nylon yarn in respect of the above two units were 
for integrated schemes. While these units went ahead with their 
lCbemes for the manufacture of nylon yarn they made no progress 
regarding the implementation of the scheme for the prod~ftion of 
caprolactam. On the other hand, the licences for the prcldUctiM of 
the basic raw material N., caprolactam were revoked after a penOCl 
of seven years. 

2.56. The Committee have been informed that at present the 
following three plants manufacturing nylon yarn are based on im-
ported caprolactam:-

(i) Mis. J. K. Synthetics Limited, Kota. 
CU) MIa. Nirlon Synthetic Fibres & ~cals tmiltedr 

Botnbay. 
(ill) Mia. l'ldttbi & Packaging limited, Poona. 

2.57. These three plants have been allowed expansion in ~apa'City 
.. under:-

Expansion of Capacity allowed 

From to 

I. Mis. 1. K. Sjiltbetics 
ltat1J"Ur (it ICb\1t) 

Ltd., Nylon 
Yarn 

1560 tomes 

2. M's. Nirlon Synthetic Fibres 
"Che&!bJ.1 Ltd., Bt'lIftbiy 

~lon ") 1·6 tonncs 4 tonnes 
~ C()td ~ per da~ 
Nylon Is' 2 tonDU 1 ttml'lt$ 
Yarn J P(.f day per day. 

3. Mis. PlaatiC:I Packaging (P) Nrton 180 tonnes 756 tonnes 
per annum. Ltd., Poona. Yarn 

2.58. Beaides the expaDSion in capacity allowed to these three-
plants, Government have also licensed the (eUowintl eight units for 
the .DtOdu~n of ,nY,loo 1IPl/tyre cord which a.re also based on 
capmUL&m, ,~ . ~\eUtb., foreIjn exehaJige mOslly froin wttlun the 
c:onsorUum ~fs. 
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Most of these units are expected to be commissioned in 1968-
2.59. As to the arrangements made for the manufacture of 

caprolactam in the country, it has been stated that "Studies of the 
economics of manufacture and location, taking into account avail-
ability of low cost raw materials, were made in 1966 and proposals 
made by all parties were examined carefully. The proposal of 
Gujarat State Fertilizer Company Limited, to manufacture 15,000 
tonnes per annum was selected since they would themselves be 
producing ammonia, sulphuric aCid, oleum, inert gas and VTould be 
able to utilise the by-products economically and at low cost. This 
integration with their specific ammonia/fertiliser facilities together 
with an adjacent source of benzene also results in significant savin~s 
in investment which, it has been seen, is one of the major bottle-
necks in the early implementation of projects. Close contact is kept 
with the G\ljarat State Fertilizer Company Ltd. to ensure that the 
project is going according to schedule and it has also been agreed 
within Government that the necessary high priority will be given 
to release of foreign exchange. Cost calculations indicate that the 
costs of production of caprolactam from the Gujarat State Fertilizer 
Company's project will be competitive." 

2.60. Asked about the latest position in .the setting up of the 
caprolactam plant by the Gujarat State Fertilizer Company, it has 
been stated that "contracts have not yet been entered into. The 
letter of intent is being extended upto the 22nd March, 1968. The 
unit is expected to be commissioned in 1970, if as anticipated, the 
eontracts with collaborators and machinery are concluded by the 
end of March, 1968." 

2.61. It has been stated that the requirements of caprolactarn for 
all the nylon yarn/cord units will have to be met by imports tU1 
the commi~ioning of the Gujarat State Fertilizer Company's plant 
by 1970-71. 

The Committee have been informed that the import of capro-
lactam has ~ of the following order since 1962-63:-

Perio'd Qty. Value (m lakhs RI.) 
(tonnes) 

1962-63 367 12'0 
1963-64 840 37'8 
1964-65 1410 63's 
1965-66 1681 76'0 
1966-67 2356 106'0 

-.---



The quantity and value of annual imports of caprolactam from 
1967-68 to 1969-70, as estimated. by the Ministry of Petroleum and 
Chemicals is indicated below:-

Period Quantity Value 
(tonnes) (Rs.lakhs) 

J967-68 3850 178 
1968-69 8800 390 

1969-70 12000 500 

The demand for caprolactam by 1970-71 on the basis of the com-
pletion of the nylon yarn/tyre cord plants according to plans is esti-
mated at about 15,000 to 17,000 tonnes per annum. It is expected 
that the caprolactam plant of the Gujarat State Fertiliser Co. Ltd. 
will be in production by this time in which ease no imports will be 
reqUired. If however there is a delay in the commissioning of the 
caprolactam plant annual imports of the order of Rs. 6 crores will be 
necessary. 

2.62. The Committee are perturbed to observe that eleven nyloa 
yarn/cord units, based on caprolactam have been set up/licensed in 
the country without simultaneously ensuring the indigenous supply 
of the main raw material viz. caprolactam with the result that 
caprolactam is being imported and will continue to be imported at 
a considerable cost till 1971 which would strain the foreign exchange 
position of the country. The import of caproiactam in 1955-56 
amounted to lis. 76 lakhs and in 1966-67 to Rs. 106 lakhs. With the 
commissioning of all the eleven units the imports of this raw 
material will increase further and is expected to go up to ~. 5'00 
uores in 1969-70. It appears to the Committee that the basis for 
licensing these units was the anticipated manufacture of indigenous 
caprolactam by the two units viz. M/s. Nirlon Synthetic Fibres and 
Chemicals Ltd. and M/ s. Gujarat Polyamides Ltd., to whom IicencH 
Were issued for the manufacture of nylon yam/cord and the produc-
tion of 5808 toDDes each of caprolactam as early as 196Q. These two 
units were intended to produce caprolactam not only to meet their 
own requirements of feedstock for the production of nylon yarn/cord, 
but also to meet the requirements of other similar units which were 
licensed later on. It is not clear to the Committee: why these two 
units were allowed to go ahead with the setting up of the plants for 
the manufadure of nylon fibre and cord . although they had made no 
progress in the setting up of the integrated unit for the production 
of basic raw material viz. caprolactam. It took seven years for 
the Government to revoke the licences of these units for the 
IDanufacture of caprolactam. The holding of licences by these 
units all these years foreclosed capacity in this line and blCK'ked the 
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entry of other entrepreneurs who ... y have taken ~ its man~ae­
tare in the 'meaD time: The Period of validity' of the n~ees' was 
extended troin'tune to time. Further the Committee are ~ unahle 
to appreciate why the eapaeity of the three' units for' the· marima~~ 
ture of nylon yam was expanded and some other units licensed to 
be set up based on caprolaciam, when no progress had been made 
for tts indigenous manUtaetu.re. The Committee consider that 
proper care was not taken by the administrative Ministry IUcensinc 
authorities in this regard resulting in heavy maintenance.. imports 
(or keeping these industries running, The Committee reeommend 
that a thorough enquiry shoul!l be made into this ma~er with a view to 'fix resPonsibility.· . . 

..", . . .. 

F. Control OIl Prieing of Petrochemical Products 

2.63. The Committee have been informed that 'The Indian prices 
.,. ': • ' , • ,f ',',_ 

of petro-chemical:; are higher than international prices mainly 
because of the following reasons: 

(i) Higher cost of plant and machinery due to the additional 
freight element 'since most of it has to be imported. 

(ii) Higher operating costs due mainly to higher raw mate-
rial costS. 

(iii) The demand in the initial stages is not big enough to 
, justify the erection of plants so as to exploit econoinices 

of size and keep cost of' production as low as in the more 
advanced countlies." . 

2·64. The Committee desired to know the extent tp which o .. r 
4r.mestic p~i~e~"o{ ~ario~ che.qticals' ~~e ~~her tha~ i~temaw)# 
p~ces and the rt;asons thereCor. The ~l; E; have ~.ot y.~~ b~n t _;.~..A b h 'M"ni"t?v ' , .. P~~9'4 'Y t :~ _,.1·1;-t~.· 

2.65. The Committee note that at the time of grant of licence, 
production costs and 'selling prices are taken into account. Asked 
whether any watch is kept on the production costs' and selling prices 
of petro-chemicals to ensure that these are in conformity with the 
ori~nal' stipulations, it was stated that the production of petro:.. 
chemicals is Just commenCing and it is intended· to keep a watch on 
the production costs and selling prices. In the case of synthetic 
rubber, the production of whieh is at present baSed on alcohol, the 
costs of production and selling prices have been studied very care-
fully ))y the MiniStry in consultation with the Directorate General 
at Tcchnicai Development and expert assistance also obtained from 
the Cost Accounts Branch of the MtiUstry Of Finance. By 3greement 

\ ..' ~ , 'r" , . 
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with the manUlacturers selling prices are fixed on the basis of deci-
sions taken on the results of the above studies. Pla£1ti~'_Ilr.e included 
in the list of commoditieS covered by the EsseIl.tial COrw;rlodities Act. 

2.66. During t:vidence it was stated that "in a number of case. 
there was no control over the prices. Government has, of· course, the 
measure of mopping up some of the excess profits through a levy of 
non-recoverable excise duty." 1t was further stated that "There is 
no uniform practice, for example, we have the caSe of synthetic rub-
ber. -There is a certain measure of Government control on price and 
if there is to be any revision, they have to CQIDe to :ba- Coverrunent. 
Synthetic rubber which is now being produced iF su}-l~ect to such 
price ccntrol. There are various items also. There is also the possi-
bility of referring e particular case to the ~ comn$sion for 
study of costs, study of profit margin and so on." 

2.67. The COImDittee are glad to note that Government is iDte __ 
iDg to keep a watch on the production costs Rnd crelling prices of 
petroehemicals. Since the cost of production and .seWDg prices are 
taken into account at the time of sancti :ming the schemes altd- issu-
ing of licences, it is necessary that Government should_- exerdse a 
broad control over prices to ensure that after the cOmmiSsioning of 
the plants, the prices are generally in conformity with the original 
stipulations. The Committee consider that such a step will help to 
keep the rising prices q.nder contro. to a large exteat. 

G. Export Obligations 
2.68. It has been stated in the Report of the PlanDi~g Group that 

under existing arrangement with Government, plastiC resin manu-
facturers have undertaken to export sufficient resin or goods fabri-
cated from resjn, to cover repayment of for€ign currencY loans uti-
lised to finance the erection of their plants. 

2.69. The Special Secretary of the Ministry sfated during evidt'nce 
that 'the number of units involved (under this arrangement of export 
obligatioll scheme) was four triz., (I) U.C.I.L. who have got finance 
f!"o~ the E:J!:port-Import Bank, (ii} The Alkali Chemical Corporation 
of India whp hav.e got the fimtJ1~e from outside consortium sonrces, 
(iii) D.C.M. and (iv) the Calicos, both of whom have gQt the lln1!nce 
similarly. With regard to their export obligations, it was-stAted that 
there w~ an und~r:t.!lkipg wi~ ~e~ firms ~ept Calico~?which was 
HCE'nsed before the particular scheme of expprts started- There was, 
however, no financial or peJJ8l sanction tp enforce it. In all these 
cases, enforcement was stated to be satisfactory. As _8rda stipu-
lating simi1ar conditions in the case of other petro-ch€mical. units, it 
has been stated that "the possibility of such a ~tipuJatiOD is always 
examined. But, as a geIl!'!f81 view it is our opinion in, the Ministry 
that at "'e present sbge of the developm~nt of, ~ro-ah9mica18. it 

'l!! not possible to do this on a very large scale." 
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2.70. Regarding the safeguards for the fulfilment of export obli-
gations, it has been stated that 'there are two actions which are 
taken: one is a bank guarantee. Bank guarantee is all right in_ 
certain cases. In other cases, because of the financial limits and 
margins expected by the financial institutions and banks, it is not 
possible to have a bank guarantee. In such cases what they attempt 
to do is to get an undertaking that in the event they are not able· 
to meet the export stipulations, we will make available such quanti-
ties of products to the S.T.C. or any Government agency as will 
earn this amount of foreign exchange from exports.' 

2.71. It was further stated that the question of stipulating legal 
aanction in the licence, in this regard was under discussion with the, 
Ministry of Law. As to the latest position, it has been stated that "in 
accordance with the existing provisions of the Industries (Develop-
ment and Regulation) Act, licence issued under the Act exhausts 
itself as soon as the undertaking has been established or the substan--
tial expansion has been effected. It was the view of the Ministry of 
Law that as the provisions of the Act stand at present, it would not 
be proper to incorporate any condition in the licences relating to 
action to be taken subsequent to the establishment of the undertak-
ing, In view, however, of the extreme importance at presnt of pro-
viding for increased exports wherever possible, even by compelling· 
the units to do so, the question of including a condition r~garding· 

exports in the licence, has been examined, in consultation with the 
Ministry of Law_ That Ministry has advised that if Section 11 and' 
13 of the Act are amended to prOVide that licences under the Act will 
be necessary not only for establishing an undertaking, but also for· 
continuing to operate such undertaking after establishment, then it 
would be in order for the Government to include in the the licences 
condition regarding exports etc. 

The proposal to amend the Act suitably for the purpose, along 
with certain other proposals for amendment, is under consideration 
in the Ministry of Industrial Development and Company Affairs," 

,2.n. The Committee reg~t to note that the existing provisioJlS; 
UDder the Industries (Develop.nt and Regulation) Ad and Rules 
made theJ"eUllder do not provide for any stipUlation in the nature 
of legal sanction, to fofte the entrepreneur to earmuk a certain 
portion of his product for export. although he n18Y have agreed t ... 
ahide by the export ohligation at the time of the issue of liceot'e. The 
Committee hope that the proposal to amend the Industries (Deve-
lopment 81\.1 Becu1ation) Ad would he finalised hy the MiJlistry of 
.dutrial Development and Company Affain at an early date II&-

that "tive utioa caW be taken in the eveDt of wilful defa1llt 
m fuUllling export ohligations. . 



m. RAW MATERIAL AVAILABILITY AND IMPORTS 

A. Raw Materials for Petrochemicals 

(i) Naphtha 

3.1 Naphtha is the main feedstock for the production of petro-
chemicals. It is defined as a fraction in boiling range of gasoline and-
light kerosene and is produced by the refineries. The first three 
refineries in the country were set up in. the private sector between 
the years 1954 to 1957. Thereafter the public sector refineries were 
established in the 1960's at Gauhati, Barauni, Gujarat and Cochin. 
The total production of motor gasoline and naphtha by these refi-
neries and their export from the year 1955 to 1966 is given below: 

(In tonnes» 

Total Export 
Production 

1954 162,016 

1955 797,212 73,343 
1956 963,138 82,078 
1957 1039,554 206,337 
1958 983,228 213,796 
1959 942,615 174,900 
1960 1035,95 1 204,883 
1961 1054,266 193,573; 
1962 1138,322 206,~ 

1963 1361 ,822 364,759 
1964 1429,318 363,9J5 
1965 1492,665 333,400 
1966 1949,685 720,147 

----_._------
3.2 Asked to indicate the steps taken by Government to put these 

feedstocks to the best use during the Second Plan period the Minis-
try have in a written note stated that, 

"The surplus of naphtha and Mogas during the period was 
exported as exports were the only use to which the sur-

67 



G8 
plus could be put to in the prevailing circumstances. From 
the above figures of production, demand and exports, it 
will be seen that naphtha of the order of about 2000,000 
tonnes/annum w~ s~~ ~ ~ r~~en~ only 
from 1957 onwards when the thr01.!ghout capaCities of 
the coastal refineries were expanded. The availability 
of naphtha feedstocks at this level being assij.reQ, deve-
lopment of fertilizer and petrochemical industries based on 
naphtha was planned immediately thereafter. In view of 
the inevitable time lag between planning for an imple-
mentation of the projects, the surplus naphtha has been 
exported. 'The stlrplus naphtha from 1957 onwards could 
not be anticipated earlier as the demand for P.OL. pro-
ducts had not stabilised and the refineries expanded their 
throughput capacities mainly to cater to the P. O. L. 
demand." 

3.3. Asked to state why the petrochemical industries were not 
planned. along with the commissioning of the coastal refineries, the 
Senior Industrial Adviser, D. G. T. D. stated during evidence:-

"Until about 1950 or 1954 the thinking of the erstwhile Minis-
try of Commerce and Industry was that it will have to be 
based largely upon alcohol which was available in plenty. 
At that time none of the co altar products like benzene, 
toluene, naphthalene and other materials were available. 
It was in this connection the Alcohol Committee was set 
up under the Chairmanship of Dr. A Nagaraja Rao .... It 
was only later that Rourkala, Durgapur and Bhillai Steet 
plants were established and from the coke oven plants 
attached to them large quantity of benzene and other 
materials became available. Then the thinking took a 
slightly different turn. Then we thought that in addition 
to basing the organic chemical industry on alcohOl it could 
be based on aromatic materials available from these coke 
oven by-products. It was at this stage that oil exploration 
commenced in this country .... Consequently as the refin-
ing capacity was increased, the availability of raw mate-. 
rials for petro-chemical industry also increased. When we 
re~e a cru~ we get vario~ fracti~ in different pro-
portlon~aphtha in large quantiti~ middle oil fractions 
and other products also in small4tt Pt'OPOrti~. We found 
around 1958 that naphtha or motor gasoline Which we 
obtained would be surplus to our requirements because 
the number of automobUee in the country was limited. 
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While in naphtha the country will be surplus, we will be 
deficit in the middle fractions particularly, kerosene, fur-
nace oil and other products. This was a 'happy coincidence 
at that time, because we found readily available naphtha 
which could be conveniently used not only for the pro-
duction of fertilisers, but also for the production of various 
organic materials. At that time serious' thinking was' 
given to this aspect and the Kane Committee was ap-
pointed ...... " 

3.4. The Committee note that napbtha of the order of 200 thousand 
tonnes per annum became surplus to the requirements of the country 
(rom 1~'l oB,!ards and had to be exported as no petro-chemical 
complexes were planned in the counp-y to u~ilise this naphtha simul-
taneously w't~ its availability in substantia) quantities in 1957. In 
fact the first C!)~ttee to cOJl5i.der the developm:!ut of petro-chemi-
cal industries in the country was set up only in 1960. . The Com-
mittee rf'gTet that there has been DO forward planning in this res-
pect. As already observed by the Committee t\le planning for the 
petro-chemical industries should have been thought of simultaneousl,. 
with the setting up of the coastal refineries in the country. 

(ii) N~phtha Avajlability qUTing the F01l,rth lUa"" 

3.5. The estimated total production of naphtha and its demand 
together with surplus!deficit during the years 1967 to 1971 is given 
below: 

P:gurcs in thousand tonnes 

1967 1968 196c) 1~7C 1971 

Total Production 2490 27C)8 3152 3516 3811 
Demand 1:476 1818 2216 32 18 4373 
Surplus,'Defifit +1014 +98::> +936 +298 -562 

3.6. It has been stated that if all the na,ry!1tha consuming projects 
of the Fourth Plan ~re complete4 according to schedule, there would 
be a deficit of the order of 562 thousand to~es of ll~h~~ ~>" the 
end of 1971. The total demand for fertiliser and petrOChemical pro-
ducts by 1971 is expected to be 2.903 million tonnes. The require-
ments as motor gasoline will be 1.48 million tonnes Elucidating the 
position during evidence the Secretary of the Mjni~ sta~ t~a.t: 

"Th,e actual, r':Q~~nts in 1971 of qaY)hth~ ~111 ~a'y'e to ~ 
detel'l~~iIu;d, in ~e light ~f th~ ~rogr~s! ~! ~~~l'Gl', pf!t 
jectS wbiei- ba_v~ ~11, ~?t rea~~~ t~~ staae oJ ~lM 



70 

into execution. Also whether we should allow refining 
capacity of the order of 21 m. or 24 m. tons to be operative 
in 1971, is a decision which we will have to take in due 
course of time. We believe that by and large we have 
enough reserve refining capacity in the country to meet 
naphtha shortages upto a certain point .... the question 
would have to be considered whether we should import 
naphtha at that time if there is a shortage, or whether 
we should import crude oil and refine more of it in the 
country and make more naphtha. We are reviewing these 
matters almost every 6 months, so as to be in a good 
time to take the necessary decision to safeguard the supply 
position .... I think, we can state quite definitely that in 
1970-71, We shall not have deficit of naphtha. In 1971-72, 
there might be. This is still open for further study." 

3.7. As to the study of the requirements of naphtha during the 
Fifth Plan, it has ¥en stated that "no detailed study of the deficit/ 
surplus of naphtha in the Fifth Plan period has yet been made, 
since this would depend upon the additional refining capacity to be 
set up, which in turn will depend upon the estimated P. O. L. 
demand in the country," Elucidating this during evidence the Sec-
retary of the Ministry stated that: 

"The Energy Survey Committee has given estimates of oil 
consumption might upto 1980-81 on various assumptions of 
industrial growth. of growth of national income in diffe-
rent situations etc. They have estimated the likely require-
ments of oil and this is likely to be revised again. The 
whole energy picture is going to be studied afresh with 
reference to coal. oil, electricity. hydro-power and all the5e' 
forms of energy .... At the moment, we are also engaged 
in a study of refining capacity from 1971-76. We want 
to get as cle~r a picture as possible about the situation 
that is likely to emerge. as this will give US the position on 
refinery capacity, the requirements of naphtha to be plan-
ned. the requirements of import, etc." 

3.8. The Committee are glad to note that the whole energy pie-
Me in the ~oUBb'y is beiag studied afresh and that the Govem-
ment are busy making an estimate of the forec:ut of the aaphtha 
requirements upto 1.15-1&. Thisbeeemes important in view of fhe 
requirements of &apla.ba for the production of fertiliBers whick 
are ia great dema"d. The Committee 1IJ'I8 that th .. at1Idies should 
1te eompleted as euIy as PGliA1tJe Ie as to tIIlahie the planning of 
)traduction of petn-cbemi~aIs and fertrus.s on. realistic basis. 
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The Committee have no doubt that iu this study the World trends 
in the consumption of naphtha and its availability and price jn 
future would also be kept in view. It is also necessary to consider 
the utilisation of natural gas in a larger measure for the production 
of fertilisers and petrochemicals.. In this connection the Committee 
understand that in the U.S.S.R. acetylene from natural gas has ~ 
come fairly popular. The ColDDlittee therefore, suggest that feasi-
bility of utilisation of natural .gas for this purpose in this country 
may also be considered. 

3.9. The Committee further note that in West Germany there has 
been a tendency for the larger petro-chemicals finns to adopt pro-
cesses that could utilise any number of feedstocks such as whole 
crude, natural gas, coke oven gas or naphtha in order to take Ildvan-
tage of the cheapest feedstock in the market. The Committee hope 
that this changing pattern would be kept in view while selecting 
the processes for the manufacture of petro-chemicals in the country. 

(iii) Naphtha Price 

3.10. The I.F.P. Team in 1963 had stated that "Petro-chemical 
production is economically unattractive if naphtha feed is priced 
at more than Rs. 90-100 per tonne. A figw-e of Rs. 80 per tonne, 
inclusive of taxes and transport was assumed as a basis for econo-
mic calculations." Asked about the terms and conditions including 
price, at which naphtha feedstock is proposed to be supplied to 
petro-chemical and fertiliser plants, the Ministry of Petroleum and 
Chemicals has, in a written note, stated as under:-

"In the absence of a separate posting for naphtha in the Per-
sian Gulf, the pricing of naphtha was based on the im-
port parity price of Bunker C Fuel oil after making calori-
fic value adjustments. To the ex-refinery price thus 
arrived at, a marketing mark up of ten per cent is added. 
Initially the freight to .be added to the price was with 
reference to the nearest port but later the various refinery 
points were made the starting points for- the calculation 
of railway freight. 

Unlike the other petroleum products, the price of naphtha 
has not been related to the posted price in the Persian 
Gulf. Since the use of naphtha is confined almost· ex-
clusively for fertilizers and petro-chemicals, a special 
price equivalent to the posted price in the Persian Gulf 
for Bunker C Fuel was fixed as the ex-refinery price. To 
further help the fertilizer projects, it was decided that the 
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price build-up. will not be on the basis of, the port lJltrity, 
i.e. the landed cost at tlre port, pius rail freight to the 
point of consumption. On the other hand, it waS assum-
ed that every refinery will be a pricing, point on the ... 
sumption that the ex-refiqery price will be the sUne 
'everywhere, irreSpective of whether the refinery is locat-
ed at the port or in the interior. 

Unlike other petroleum products, naphthB. when Used as a 
feedstock for fertilizer and petro-chemicals is exempt from 
basic and other duties, 'eXcept for a nominal 5 per cent ad 
valerom excise duty," 

3.11. The Committee were iruo~~d that the pti~e of mi.phtn8 
was increased by Govem~en~ with.,~~ect .. fr0l!l, 3-3-:1~~ .. 'l)1.~ '!~ 
stilted to hav'e been done as the varlO1ls forecasts regarding tne sire 
of oil products aSSllmf'd h': Talukdai- Committee had not been ful-
ftlIed. The S0cL'etary of the Ministry stated during evidence that 
"A~ a result of \'anous steps which the Government had taken to 
stop Import of oil products by the private oil companies and en-
l~stjng of :mport to roc alone there was a substantial change in 
\heir share in the total market. This had been assumed at a certain 
percentage by the Tahikdar Committee. In fact it was much leSs. 
tor theSe reasons Government had to cons~der revising, Some. of tb~ 
~~res ~hlch the Taluk~r C~,mm.t~.~ee ha~ .. ~4~p~: .. At that ,poin,t 
we deeMed not to increase the prices of pI'9ducts like kerOS'ene or 
motor-spirit or high-speeq diesel which had ~n ~~bjec~e<\. to .sQ]1le 
price increase following devaluation, but to deal with products like 
naphtha in respect ,of which there Was no change in price after de-
vAluation. We tried to place the burden on produt:tS like naphtha or 
jute ~tchiJlI oil or similar industrial commodities rather than on 
products of common consumer use." 

3.12. It was fUrther stated that "Our old price or naphtha 75 
rupees a tone is by international standards, a verY low price. Our 
iDterna1 price today ~. lJluch .Lower th"n the pric:e at which we may 
be able to import naphtha. We have ~ it as .low as J)OSSible con-
sistently with the economics of the refining operations." 

~.1i The del8h~ of tHe pH~ at irtUbh ~. hW IS at present 
iij.piled by f.SStj anet BUHiilfl ~e1t fet\ne~ ta th~ ~tro-chemi­
~li {itdus!ti~k aii ~Hea by !Ie :&mi1Sti-y of ~eum ind Chemi-
tiiS ~ S1ioWn ~: 

-MIa. ESSO IUpPly JIiphpul tD Ji'~e~ ~ them at the ~ 
visional price (efrective from 1-11-8'1) of Rs. 106.9'1 pc 
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metric tOn exCluSIve of exciSe duty and sales tax; How-
ever, Fertilizer corporation of India are making paym'ent;i 
only at the rate of Rs. 80.39 per metric ton exclusive 01 
~xdse duty and sales tax pending a bilateral agreement 
for the rate. 

• 
MIs. Burmah Shell supply naphtha to MIs. NOCIL at the rate 

of Rs. 131.3'0 per metric ton exclusive of duties, taxes, 
delivery charges with 'effect from 15th October, 1967. 
Variations in AFRA is reflected in build up which is be-
ing recalculated. becaUSe of the changes in AFRA after 
15th October, 1967. 

MIs. ESSO supply naphtha to MIs. Union Carbide at the pro-
visional rate of Rs, 106.97 per metric ton 'exclusive of ex-
cise duty and sales tax. This is as per the Government 
ceiling price on naphtha as feedstock." 

3.14. The Committee Dote that the price of naphtha a's charged 
by the ESSO and Burmah Shell Refineries from the petro-ehemical 
industries varies hom each other. While the ESSO bills at the provi-
sional rate of Ks. 106.97 per tonne, the Burmah Shell charged at the 
rate of Rs.. 131.30 per tonne. Since the pnce of naphtha which is 
the principal raw material for the petro-cheniical and fertiliser 
industries. has a vital bearing on the prices of interJil.ediates and 
end-products, the Committee recommend that Government should 
keep a close watch and exercise effective control over the price of 
naphtha so as to ensure that it is available to the basic petro-che-
mical industries at competitive prices and that the prices of the 
end-products to the consumer are economical. 

(iv) Transport costs of Naphtha 

3.15. The Committee have been informed that: 

"The Railway Board have also given freight concesSion for 
the movement of naphtha in a few cases with a view to 
keeping the cost of this essential raw material as low as 
pOASible. The general question of eXtending this rail con-
cession in all cases where naphtha moveS as reed*tdCk for 
fertI1izers is under discussion with the Railway Board." 

3.16. With regard to the latest position, it was stated dtiririg evi-
dence m Noveul6ef, 1967 and later on in a written note in January, 
1_968 that th~ matter was still under consideration of the Railway 
Board. 
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3.17 The Committee are glad that the Railway Board has giVeJl 
freight concellion for the moveD.ent of naphtha in a few cases. 
They hope that the question of extending this concession in aD 
.. .ases where naphtha moves as a feedstock for fertilizers and petro-
chemical manufadure would be given due consideratien and aD 
early deciliOD taken in the matter . 

• 
B. Import of Petro-Chemicals 

3.18. According to the statistical data compiled by the Kane 
Committee, the foreign exchange spent on direct and indirect im-
ports of important organic chemicals and derivatives in 1960, was 
placed at about Rs. 30 crores, as detailed below: 

I. Phthalic Anhydride 
2. Methyl alcohol 
3. Chlorohydro carbons 
4. Acetic Acid 
5. Ethylene oxide 
6. Polyethylene 

7. Vinyls 
8. Styrene monomer 
9. Phenol . 

10. D.D.B. 
II. B.H.C. 

12. D.D:r. 
I 3. Methyl methacrylate 
14. Cellulose Plasties 
IS. Acetones 
16. Synthetic elastomers 
17. Caprolactam (Nylons) 
18. Bthylene dichloric:k 
19. Carbon blac1t 
~. Aniline 

TOTAl. 

RB. in lakhs 

65 
50 

30 

200 

10 

90 
160 

60 
20 

5 
930 

40 
ISO 

30 

700 

100 

30 
6S 

45 
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3.19. The yearly import bill on account of petro-chemicals wu 
·aetimated at Rs. 51 crores in 1965-66 and Rs. 140 crores in 1970-71 
'by the I.F.P. team in their Report. 

3.20. The value of imports of some important organic chemicals 
from 1961-62 to 1965-66 as given in the Brochure of Statistics (Third 
Five Year Plan) compiled by the Ministry of Commerce is giveD 
below: 

(Value in lakhs ofRs,1 

1961-62 1962-63 1<}63·64 1964-65 1965 -66 

I. Synt~tic or regenerated 
fibres 28 1,67 4,36 2,66 2,08 

2. Synthetic Rubber , 2'71 2,57 2,38 1,13 1.09 
3, Organic Chemicals 21 '15 20,45 18,08 19,41 20,£9 

·4, Plastic materials, regene-
rated cellulose and artifi-
cia! fibres 7'77 6,48 4,71 6,46 5,80 

5, Chemical materials and 
products 5'°9 4,55 5,24 5,01 6,88 

TOTAL 64-72 35,72 34.77 34,67 36,54 

3.21. Details of the import of some of the selected petr<H!h'emicals 
for the period 1961-62 to 1965-66 as furnished by the Ministry of 
Petroleum and Chemicals in a written note are given below: 

(Value in lakhs of Rs,) 

1961 -62 1962-63 1963-64 1964-65 J965-66 

I 2 3 4 5 6 

Acetone 6'J4 15. 08 14'33 21' J4 20'3 

Phenol 34'95 31 '26 37'29 3S'65 7J '78 

Methanol 9'3 18,8 26'4 48 '7 50'0 

Phthalic anhydride 44'19 36 '64 20'88 47'80 46 34 

Ethyleneglycol 4'49 6'39 9'37 13'25 24'~ 

Carbon black 205'76 213'34 180'62 129' 16 65'S7 

P,V.C, 104'4 104' 1 30 '4 35'~ 34'7 



I 3 S \S 

Polyethylene 96 045'6 ~. 72'~ -44'43 
Pel)«'yreee (;o'16.l ~'65 3·t1 4"2 4'1t 
M.M.A. 36.51 37'22 36 .84 43'25 28'72-

CaprolaCbOD 12'0 37'8 63'5 76 '0 

n.M.T. 77'S 
D.D.B. 2'90 0'99 3'20 
Alkyl benzenes 2'31 ----

TOTAL 602'38 537'28 4I~'04 529'74 549. 82 

3.22. The Committee have been further infonned that the total 
value of imports of organic chemicals during the Fourth Plan pe-
riod (1~71) has been estimated at Rs. 186"C1'O'1'eS (pre-devalua-
tlon). Detailed estimates of probable imports for 19'75-76 have not 
yet been worked out. Based on certain projections made by the 
Perspective Planning Division in Septembe!', 1966, the probable level 
of imports Gf. organic chemicals in 1975-76 is placed at Rs. 25 crores. 
(pre-devaluation) . 

S.U. fte Cuwwtttee BOte that the ilDports of organic chemicals 
iD die.. h, ........ flake WelL. III view of the ... iacaus-
tag ~ el ,e ...... """',_ ... 6eir pehtdiwl to ."e~'" 
forei&a -=\ .. ducMI&Ia l....-t ..-aM"'" die o..,"&ee ... 
that etlective measures should be taken to develop petro-ehemical 
bulutriee on • hiP priority basis, specially those which woul4 
help to save imports of Slana, non-ferrous metals, synthetic rob ...... 
etc. 



lV. oRGANI3ATloN 
A. Coordinating agency for petro-dIemiea:Is 

4.1. Kane Committee, (1961) was of the opinion that it was essen-
lial to build up the necessary techw(!al knowlecige not only with 
ftgaid to p'tocroction, separation etc. of aromatics from petroleum 
feedstocks but also with regard to diverse aspects of the petro-che-
mical industries in the organisations such as Development Wing, 
Department of Oil (Erstwhile Ministry of Steel, Miftes and Fuel) 
and the Planning Commission which were ciosely associated with 
the development of the petro-cheItlicM industrie in the country. 

4.2.. In 1963, the Study Team of the I.F.P (Dr. Henny's Team) 
bad reCommended the setting up of a petro-chemical coordination 
agency to coordinate and expedite the development of petro-che-
mical. complexes with functions such as: 

'(i) K~ping the overall petro-cbemical development plan 
uptOdate and re\1i!M!d in the light or: 

(a) new processes which may be developed, 

{b) new sources of raw material which might become avail-
able, 

(c) new prQduct demand patterns which might evolv-e. 

(ii) Obtaining planning permission for the comp:texes. 

(iii) Preparing, before the n~gotiQtions, as detailed a layout, 
descriptiOlt, material balance and economics of the corn-
ple2c as is necessary for successfully coordinating the 
mtgotiations. 

(iv) Ensuring that early phases of a complex are installed in 
such a way that they do not prejudice later phases. 

(v) Effecting liaison to allow for the inevitable nteraction of 
petro-chemical industry on both the refin~ry and fertilizeI 
industries, where raw materials, by-products and utility 
services are to a large extent inter-dep€nd~t. 

(vi) ~ing short lists of suitable candidates who might, 
bec6U5e of their qualifications, wrefuUy be solicited fM 
partieipatton in segment. of the complex. 

77 
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(vii) Submitting the list of recommended candidates for each 
segment after completion of negotiations. 

(viii) Approving the allocation of foreign currency from the 
revolving fund, for those segments developing on the 
public sector. 

(Ix) Coordinating the harmonious development of the com-
mon oftsite and utility systems as well as assuring that 
programmes of construction are kept up to date and 
on schedule. 

(x) Coordinating of plant startups to ensure that units ready 
to operate are not kept idle for lack of raw material from 
other upstream units.' 

4.3. Regarding the action taken on the recommendations made 
in the Report of Petro-chemicals Committee (Kane Committee) and 
the Study Team of the I.F .P., it has been stated that 'a Technical 
Cf'1l has been established in the Ministry of Petroleum and Chemi-
cal~ with an Adviser, Petro-chemicals, assistea by a Project Ofticer 
with special knowledge and experience of this industry. This Cell 
works dosely with the Petro-chemicals Division of the Oil and Na-
tural Gas Commission, the Project Division of the Indian Institute 
of Petroleum, Directorate General of Technical Development and 
the Industry and Minerals Division of the Planning Commission.' 

4.4. During evidence it has been stated by the representatives of 
the Ministry that "baSically the approach of the I.F.P. Team recom-
mpndin~ integrated coordination has been accepted though it has 
not been implemented by the formation of Ii centralised single 
agency. At the moment these various functions are performed 
througb three or four agencies who work in close liaison with each 
'lther. The main agencies are the Adviser in the Ministry of Petro-
1('um and Chemicals, the Division in the Indian Institute of Petro-
leum, the Division in the O.N.G.C. and liaison also with the D.G.Tn. 
and Planning Commission. In practice we have found that because 
the various organizations in these agencies have been responsible 
for particular jobs and also maintaining very close contact with each 
other, we are able to perfonn the function of an inteKrated agency 
with fair degree of satisfaction. Now that we are approaching a 
stage where we will emerge in a bigger way in the public sector 
in petrn-chemicals, particularly with the GUJarat Complex, we will 
proceed further &nd a decision has already ~n made in principle 
that a Corporation will be set up for the petro-chemicai part of the 
public sector." It was further stated that "tn-en after the setting 
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lip of the Corporation, the activities of the other Wlits will conti-
nue because there will always be a margin when we will be explor-
ing new schemes and making research through the Indian Institute 
of Petroleum-Projects Division." Explaining the position further 
the Secretary of the Ministry stated that "the actual implementation 
of concrete schemes and approved projects, development of down-
stream Wlits, will be undertaken by the Petro-chemical Corporation. 
There is really a twofold function to perform. There is something 
which Government must continue to do at all times, that is to say, 
control the development broadly of the indusll'Y, regulate its growth, 
approve projects, finane-ing and so on. All these will be perform'ed 
by the Adviser in the Ministry. Then there is the stage of imple-
mpntation. . .. The two instruments which the Govemm'ent is us· 
ing and developing today for fulfilling these objectives are: firstly, 
the Indian Institute of Petroleum which has now built up a specia-
li3ed Petn-ch2mical Division for research and developmental work, 
trRining iacihties, etc. Secondly, there is Engineers India Limited 
which we are building up as a design and engineering agency fOl 
pe'!"forming thes"e functions. So there are promotional, develop-
mental, traiIll!lg funcbo113 which the Indian Institute of Petroleum 
is carrying out and whIch is best fitted to carry out these. F.ngi-
nf'f'rs India LImited is meant for designs and engineering; a Petro-
cl)'emical Corporation for actual implementation and control and 
ownership; and the Ministry to perform what are really Govern-
roental functions. I do nrt think all these (functions) could be com-
binro. in one. It would n')t be convenient. A:; the thing has grown, 
the division of res:oonsihillty in this manner Hf.'ems natural also." 

4.5. The Committee note that the work relating to planning aad 
development aad research in petro-chemicals in the country ill at 
preSent being done by the following: 

. (i) Tedmical Cell in the Petro-ehemieal Division I)f the 
Ministry of Petroleum and Chemicals. 

(ii) Project Division and Petro-chemical Division of the In-
.. dian Institute of Petroleum, Dehradun. (under CSIB). 

(iii) Petro-chemicals Division in the O.N.G.C .. , New Delhi. 

(iv) Industry and Minerals Divisioa (Chemicals Section) in 
the Planning Commission. 

(v) Directorate General of Technical Development. 

The Committee consider that the setting up of so many agencies 
to deal with petro-cht;mfcals results in the clispersal of already 
IIC8I'Ce expertise in this importaat and growiag indwltry and iR not 
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conductive to taking of es~tious deeisiOllS reprdig tlae ... ~ 
uul ie¥elopmeet of this industry n,. 'the co~try. )lo~ .... ~ 
exilUace of multifarious orppDations teJJds t,o blur lf~nsib.iJV 
iuda .. M'ftIIPment is a~ Ul(.ely to result in ov;et:..JaPJJ~ of. JIIDe-
tioBs, duplication of .&orts and wastage o~ re50U1Ces. It. QPC8IB 
1hat the existence of aU these agenries is a IQ.8tter Q( ~on.; ~:WUJ. 
rather than of rational a.,d delibera~ tlap.ni~g. ~ ~~fictt';~ 
Ier Idwbac BMsions/SeetiollS in the O~.G.C •• ~ .. p.,jq. CfmlJP!i'w-
aN, ~C . ., ... requires to be exapdDed, closely,. T_. C~ ... 
cOMI1Ioeml that the wh~le mptt.;r lre(a,di .. tlJe ~f.imaSi ~ .. 
H8ry 18r planniDg and 'dt:velopment ~f. petr,o-che.llificals iR- the. ~~ 
try should be thoro1JChly examjp,.d with a vie. to haviDc a well 
coordtnated set up for integra~ Qd.. expedjJ.ioQs developllMDt 01 
thg ladustry. 

B. Petro-chemical COl'pC)ration. 

4.6. In Ji)ecenrbeJ:, 1*, the Working Group recommended that 
the ultimate objective of a public sector in petro-chemicals shQuld 
be to evolve a fully integt18ted ol'ganisation with its own competence 
In:-

(.i) Process evaluatAon; 

(U) Project design and l>rocess engineering; 

(iii) Research and Pilot Plant Studies; 

(tv) Plant operation: 

(v) Application ·technology and technical service; and 

(vi) D;stribution and marketing. 

4.7. According to the Report such an organisation can develop 
only gradually but the objective must be clear at the start. so that 
each step is t&ken in the right time. 

4.8. The Committee h8,ve been, infQrmed that tbe benzene and 
toluene plants of the Gujarat complex in the public sector are under 
erection as a part of the I.O.C.-Gujarat Refinery . 

.... 9. As to the operation of the benzene and toluene plant at Koyali 
as a part of the 1.0.C.-Gujarat Reftnery, it was stated during evi-
dence that "the qut;S.~1l whether this or,pnisation should, be an 
integral part of 'the refinery or whether it should come in the petro-
c::hemical orglUli~tiont is being activel¥ studied. There· are certain 
problems of sales tax on transfer of products from one factor., to 



'1 
oano~" tee ~mics Clf doing a JaJ1tiANla~ operatileo. ia iDe 1.0£. 
or petr~ical Carpol'ation. E.plaaing i~ tee Secfttuy 

-of the Kiaiitry stated that "ij »pQt,\t.a is lMiq tI'l.DSlfeaed from. the 
Guja.rat refiDery t() ~ pet:OO-ebemical compjex, they do charge on 
the tr~ but. the ~ent inwIaediates will De o.wned by the 
petr~~ com~ and will be free of sales tax. '\finch: is 
more- advaatag.eous, whet.liter Ni is: bettw 1:& maIae tranMeP .. the 
point of s.apWha or irltermediate--~ese ape the matters which will 
be comiRg up ier dec~:' 

4.10. The CQDIKlittee are ccmstraiDed to oItsene tJa.at ia spite of 
the rec:onuuendatioll6 made- by the- I.F.P. Team in 1963 aad the w..k-
ing Group in January, 1965 fac the setting up of aft iAt.epa'-" et"-

ganisation for petro-ehemkals ill the pu~ sectoJ:, ao sudlt oqa-
nisatiGll has yet been set up. O. the other. baud benle .. aad WueIle 
plants are being erected as a part of the Lo.C.~u:at Refi.a,ay 
wllich gives tile impression that the ocpniaational matt .... ~aMiag 
the setting up of petro-chemical complex in pulalia seder a&'e being 
dealt with in an ad hoc manner. The slow progress in the setting 
up of petro-chemical co_plex in the publi,e sector ma.y pMil, be 
attributable tn the absence of a central erguisation. The CeJlH1liUee 
uqe th.at the setting. up el a 'petr~Ia.emkaJ; .ICeFPQl'aUea wWeh 
is stated to have been agreed to in priDriple, slaeuW he elII*tited 
so that the work of organising petro-chemical complexes in the pub-
lic sector is u.acleriak_ systematically ill ridK eaJ'lleSb. 

C. Contracting Agency for engineering and construction of 
Petro-chemical Plants 

4.11. The IFP Study Team in 1963 recommended the creation of 
an India major eontrlNting entity for the construction of petro-
chemical eomplexes. AcaoWing 1:10 the Repeut of this· Team, build-
ing tl.te petro.-.ebanUeal industry presented India witlb a 1IRique op-. 
portuuity to cre,ile _ all-India major contJracting eomplRY. Such 
a company Walt 110 Wldertake the following work:-

(i) Basic proces& engineering; 

(n)· De4ailed mechanical engineering; 

(iii) ~il)g, expediting. and inspectioJ1; 

fW) Construction, erection and site IlUpervfsion; ed 

(v) Start-up. 

4.12. Regarding the creation of the contracting organisation for 
.. the building up of a petro-chemical industry in the country, it has 



82 

been stated that ''there are a number of Indian firms. capable of· 
undertaking engineering, design and erection of petro-chemical; 
plants in varying degrees. Care is taken to advise entrepreneurs 
the extent of such worki which can be carried out in the country 
and their proposals to purchase such services from overseas are 
screened in order to maximise work in India. Government has. 
established a public sector company-MIs. Engineers India Limited 
which will be the major contracting entity for the purpose of pro-
cess engineering, detailed engineering, procurement, erection and 
start up. This Company has developed. rapidly and will continue 
to develop further. It has been further stated that Mis. Engineers 
India Limited are working in close collaboration with Oil and 
Natural Gas Commission in connection with the detailed engineer-
ing, indigenous equipment procurement ~nd construction of the 
Aromatics Complex scheduled to be put up at Koyali, Gujarat. 
Facilities for catalytic reforming ortha-xylene fractionation, paraxy-
lene crystallisation, meta xylene isomerisation and D.M.T. produc-· 
tion are envisaged in the complex. 

Similarly Mis. Engineers India Limited are closely associated 
with the on and Natural Gas Commission for the detailed engineer-
ing procurement and construction of the proposed naphtha cracker 
to be set up at Koyali, Gujarat State. 

Besides the above MIs. Engineers India Limited are also ex-
pected to assist the Gujarat Industrial Development Corporation in 
drawing up a master plan for the entire petr~hemical complex en-· 
visaged at Koyali, Gujarat." 

4.13 The 'Committee are J'.appy to note that Mis. Eagineers India 
Limited have been doeely associated with the detailed engineering, 
proeurement of iadipnous equipment and cOII,;'truetion of the Am-
matics complex and the naphtha cradter at Knyali, Gujarat. The 
Committee Dote that in these matters, this organisation. is workinc 
in close collaboration with the O. N. G. C. They are unable to appre-
date why the two orpaisatioas in the publk sector viz., O. N.G. C. 
and Engineers India Limited are wodd:D# in the same field. It 
appears that expertise in design engineering is dispersed in various 
orpnlsatiODS like the Project Division of the Indian Institute or 
Petroleum., the O. N. G. C. and MIs. Encinee-rs India Ltd. The Com-
lnhtee suuest th.t the expertise in design engineering should _ 
integrated in one organisation. which shou'd undertake aD w~ 
mating to proeesa eqineering, detailed engineering, erection ete. .6-
petro-chemical complexes. 



V. TECHNOLOGICAL AND ENGINEERING ASPECTS 

A. Process Know-how and technology 

5.1. The Committee have been informed that one of the main fac-
tors standing in the way of rapid development of petro~hemical 
complexes in the country, has been the lack of know-how and tech-
nology which has invariably to be imported. The Committee note 
that in the case of petr~hemical industries set up in the private 
sector, the know-how has mostly been imported on royalty basis. 
They have been informed that the petro-chemical complex in the 
public sector at Koyali in Gujarat will be set up after purchasing 
the licence for process etc., on an outright baFis. The process being 
purchased for the Gujarat complex will also be used in Barauni and 
will lead to substantial saving in costs and time for implementation. 
During evidence the Special Secretary of the Ministry stated that 
"as for know-how and technology, while the overall position remains 
much as it was, here again by more experience and more contacts 
and more trial and error, we are today much better informed to-
give guidance both 10 the private enterpreneur and the public sector 
projects than we were some time ago." 

5.2. Asked about the measures taken by Government to keep' 
abreast of the latest process know-how in petr~hemical industry 
so as to guard against obsolescent technology, the Ministry has in a 
note stated that "Apart from regular scrutiny of technical journals, 
direct contacts are maintained with prominent process licensors and 
engineering companies. The data obtained is translated to Indian 
costs based on continuous analysis of costs in India. Studies are 
made of alternative raw materials and production costs based on 
these alternatives. Similar studies are made of international trends. 
Assistance of National Laboratories is also sought in analysis of 
technological developmlents . . . Services of the Indian Investment 
Centre with offices in U.S.A. and West Germany are also utilised." 

5.3. In this connection, the Committee understand that Japan 
which started the petr~hemical industries in the ear]y fifties, had 
to rely heavily on imported technology in this new and sophisticat. 
ed industry and spent about 16 per cent of the total expenditure 
during the first development programme on royalty and licence for 
imported know-how and technical assistance. At the same time a 
Research Body called the 'Research Organisation of Polymer Raw' 
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Materials' composed of 22 Chemical Companies working in close co-
operation with engineering companies, was set up in Japan. As a 
result a number of processes substituting the imported know-how 
were developed in that eoufttr-y vri1l\- the lIesult that ~ have been 
able to complete with and even improve upon the existing know-
how. Japan has thus not only been able to reduce substantially 
for.eiga know-how COlbs Itu.t is ajso. itt It, posi¢.ka. to oiler processes 
in COI'Rpeti tion with, tIIoae item. ~ dretle1epeci couatriw.. III ~t, 
Japan has eme£ged as a leeder in petro-aheMieal industries by freel¥ 
purcbatiDg techaolDgy from ab&!08.ci anQ iftilovat.iJJg on the same 
through her own geaiU& and. ia in 111 pe&~. today to export a great 
deal of this innovation as 'grant backs'. 

Soli. TIle Committee are ,lad to 80te tbat Government are pur-
<basi", kDow-Uw Oil Ian. outria;ht basis in respect of the petro-chemi-
cal cCNalltLaes which are beia& set up ill the public sector. The 
Committee would, howe1ler, like to emphasi&e that in purehasi.n, 
kaow-w., GovenuDelat lIhould pard apinst acquirin, obsoleseea.t 
t.echao&oPcal ga-oc....- whicb may some times be available at low 
iJNtial co.t. u that would put the country at a distinct economic 
tIi,...J\lMlUWe ia. comparison with otber advanced countries. The 
C.....u.u.. wOlilcl. further w:ae that Govenuaent should emulate tbe 
example of Japan in ;mprovin" upon imported tecbJlolon as conti-
nued dependence on borrowed tecbnololY. apart from putting the 
count.y .. a coapetithe tiUadv ....... , is also harmful techtrieall~' 
... eeonoaaiDaH". 'IIIc in"'_ ~n Oft iaIporie4l teeh,. 
DoiolD' wOllhll ... &DIy ... · SCHIl'e fa .' exdaaq'_ whieh is te he 
paid la t ........ 011 ~ etc ... woaW abo- lIlaJre the seientWs 
MIl ............. _6-aeIia.t an. CMlfWatl 'ihe Co......... I-.e 
til. &0._' 11 " woulld take ~*he IIl8IISIlI'tI8 .. the deft)'I1"_ 
., ,..u, mus. tachnolOll¥ ia dlis. vital iD~ u early .. ~. 

B. lleleal'llh in ~b ... s 

5.5. Research work on petro-c:hemicals in the country is being 
undertaken mainly by the lndiaa Institute of, Petroleum, Debra Dun, 
National Chemical Laboratory. Poona. Regional Research Labora-
tory, Hy.derabad and Centmllilec:~emical IftButute, &araiJaldi. 
AdlliSOf'Y Committees are sta1lld to haw been fGnned by theae Lab0-
ratories and Institutes to assist in ~ pregramming of practical- re-
8Ul'Ch and deveil>pment werk. The work. is confined to pmcticaJ. 
projects which appear to lMt 8811eDtial and where commercial ~ 
duction has fair chance. of being realiaed as an early date. AI. .. 
}tI'OCeae8 are s1ated: to- hIRe been· dne1opecl- by tIIloae iutttWles,/J.abo. 
t"atories and plants based on these are being engineered. 
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5.6. Asked as to how liaiSon is maintained between the Ministry 
et ~oiewn and· Chenricab; and these Laboratories{hIstitutes, the 
Ministry have, in a written note stated that "liaison with the Indian 
blstitute of Petroleum is maiMained by representation of the Minis-
try's personnel on the Scientific AdVisory Council and the Exe-
eutive Counci.I!. Liaison. W:Nh al~ tlte thfte. Laboratories.., Jaciiian 
lDstittlt& of F'etroleum, tlreMaCiNn, National Chemical Labor~, 
Poon~ and. JlegioIWH Researeh Laboratory, Hyderabad as weD as 
€.S.I.1i. Labot:atoties· working in, altied fields su{!h as the CltilWa]; 
JQtctro..chemical Institute, KaItaikudi has been impllOVed: 17ec:entiy b.y 
aaving regul'ar meetings to delineate. specitic areas of work of short, 

, medium and long term interest, phased in respect of time and budget 
and regular review of progress. Engineens ~India)-an engineering 
design and construction organisation-is also associated in this pro-
gramme since their close association with process development and 
pilot plant work will expedite commercial exploitation." 

5.7. It is weD ~ognb;ed that petro-chemical industry is ch,racte-
rised, by ~pi,J tecbnolcgjJ:al developments and tb.erefol'e\ proper 
estaWjshm.ent 0( \he industry in the counjry ~{ be suppOllted by 
research ca~d out within tile countJ!Y. 'the CoDUnittee are glad 
to learn that research in petro-chemical!! has been undertaken in 
some institutesjlaboratories. They, however, consider that the exist-
in&" arrangements of co-ordination between the various organisations 
eagaged" in research on petro-chemicals r~quire to be further strenl!-
tht'ned for mutual benefit and to avoid overlapping aJld dUDUcation 
of research efforts and expenditure . 

. 5.8. Tlae CqmmiUee further sU3aestl ~ arralliement8 sheuW, be 
made te gi~ wide- DubJiciqt to t,be ~ar.c1a. Q8t:ried. CMU. aJWI. faci~ 
avallaltle iQ. th~ Qipni$.ti.e ... J". 1triagiag out RnR'''' ftIDl1br ..... 
technical bulletins f~om time to time for the benefit of the industry. 

C. Desip. and' Engineering Capacities 

(i). l1Uiigenous Fabr,ication Facilities 

5.9. Regar-ding the indigenous capacities to prepare process and 
detailed. engineering design, the Ministry of Petroleum lind Chemi-
cals have in a written note gttated that 'it is now possible to do the 
complete design of offsites and in resoect of battery limits, prac-
tically aU the civil. structural and electrical design, a majpr portion 
of the instlIUlReM- design or detailed· engineering and in certain cases 
SOme pat"tI 06 the- process engineering. In general this development 
bas now red.ltCed the foreign exchange expenditure on such services 
by almost' half. In regard to the preparation of fabrication draw-
ings fabrication of equipment, fabrication design capacity in the 
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fabrication shops has to be increased substantially especially in the 
field of heat exchangers, reactors and tray column. This is heine 
done to some extent and is now being accelerated further. Delivery 
periods have also become shorter.' 

5.10. Regarding the latest position about the indigenous avail-
ability of equipment and fabrication facilities for petro-chemical 
plants etc., it has been stated that a survey was conducted by the 
Indian Institute of Petroleum, Dehradun in March, 1966. According 
to that survey, "until about two to three years ago, foreign exchange 
engineering design and construction costs averaged between 15% to 
25% of the total ca~ital cost and such services were Tequired, 
for both battery limits and oftsites. Rapid development of engIneer-
ing design and construction companies in India has resulted 
in engineering of oftsites to be fully carried out in India and certain 
parts of the engineering design of battery limits plant have also 
been transferred to work to be carried out in India. The foreign 
exchange engineering design and construction costs have now been 
brought down from 15 per cent-25 per cent to 10 per cent-15 per 
cent. During the next two years, it is anticipated that this will be 
further reduced to between 7 per cent and 10 per cent. 

The foreign exchange component in regard to plant and equip-
ment varies a great deal from plant to plant. Thus while the foreign 
exchange component of a cracker involving cryoscopic and high 
pressure equipment is high, the foreign exchange component of a 
polyethlene plant has come down substantially. 

On an average, while engineering design and plant and equip-
ment together came to around 50 per cent to 55 per cent of the total 
capital cost some two years ago, the percentage has come down to 
around 40 presently and by 1970-71, it is expected to reduce further 
to 30 .. ' 

5.11. Asked about the views of Govenunent in regard to the 
establishment of a consortium to undertake turn-key contracts for 
the fabrication of complete chemical and fertilizer plants, as suggest-
ed at the seminar of the· Chemical Plant Manufacturers Association. 
the Ministry have in a written note stated that "the development of 
comprehensive engineering deeiJ(n and construction organisations 
enables the choice of proper technology, maximisation of domestic 
engineering and construction servict>S and indigenous equipment. 
This development also assists chemical plant manufacturers to locate 
the gaps in their activities which need to be filled up and it be-
comes possible fOf Government. engineering organisations and plant 
manufacturers to evolve measures to cover this gap rapidly. Some 
progress in this direction has already been made 8Dd further 
measwes to achieve this objective are in progress.' 
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5.12. During evidence, the Senior Industrial Adviser of the 
Ministry of Industrial Development and Company Affairs stated 
that 'the manufacture of chemical plants has been included in the 
59 priority industries so that whatever raw materials are required 
would be permitted to be imported if they are not available locally: 

5.13. Citing the example of Durgapur Plant to point out the 
efforts towards maximising indigenous fabrication of equipment 
the Secretary of the Ministry stated during evidence ihat 'We have 
been able to arrange for local fabrication of a large number of stain-
less steel vessels, pressure vessels etc., by permitting the import of 
stainless steel, certain special qualities of alloy steel, etc .. so that the 
vessels and other equipment can be locally fabricated. In the case 
of Durgapur we have been able to save Ri.' ~5 crores of foreign ex-
change on the basis of importing certain raw materials and arranging 
for local fabrication. There is difficulty both about finances-
foreign as well as rupees-because of the general situation.' 

5.14. It was further stated during evidence that 'Today, we are 
implementing two major projects for the manufacture of refinery and 
chemical plant and equipment. We hope, therefore, to be more self-
reliant when we come ,to Barauni. Even at that time, it is not Pas: 
sible to completely eliminate imports. We hope that we will be 
able to eliminate imports for pressure vessels, heat exchangers etc. 
The need for increasing self-sufficiency in the matter of plant and 
equipment certainly has been very much in 1he minds of the Gov-
ernment; and for self-reliance in oil and chemical industries, we 
have taken steps to achieve this objective.' 

.5.15. 'ftle Committee are ha!lPY to no!e that it is now possible to do 
complete design of off-sites and practically all the civil. stMictural 
and electrical design includin« a major portion of the in"trument 
design or detailed engineering in respect of battery limits in the 
country itself. In certain cases some parts of the process en';neer-
iog can also be undertaken within the country. All the5f'! facton 
have reduced the foreign exchange expenditure on such services by 
almost half. The Committee note that to facilitate indigenous tab· 
rication of plant and equipment, the import of raw mater;al required 
by the Chemical Plant manufacturers has also been included in the 
priority industries. '11le Committee hope that this trend would 
continue to be encouraged, as it would go a long way in making the 
country self-reliant in this respeet. In this connection, the Committee 
would urge that the suggestion made at the Seminar of the Chemical 
Plant Mlmufac~ Association to set up a Consortium to under-
take turn-key contracts 'or the manufacture of complete chemieal 
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and ferttnz. plaJita, sheu'Id be given earuest consiafintiOll uu1 en-
eeurcemeat 1.-1 Govenuaeat. 

(ii) Phattc MtttmneTy 'for Ctnt-oersion I~ 

5.16. The Japanese Petro-chemical Delegation which visited 
ladia .. 1'" on a I'8IIfIteSt .ft;tMl the Indiat lDvestraent 'Centr.e and 
tbe bMIiD IJetmeries 1A4., Md, wer ~ l8:lJPd!lemied 1hat '1he 
idest equipl'llent fM t>JUtics extuRon, injeetion, blow l'IIOUltliftg, 
-ea1i!llldeoriwg ancl laWRaat~ 9houN be introduced 181. thereafter 
knew-hoW for destgniftg ami ffta'l'JWffrt'mring sucll equipmeft't 'ShoUld 
be introd9cet! for U1ldertaking doIaestic proctuetion.' 

5.17. It has been sta~d t;hat 'considerably new equipment for the 
processing of plastics has been imported. DomestIc manufacture 
of automatic extruders and injection moulding machines has been 
established and such manufacturers have been encouraged to ex-
pand and diversify their manufacture to produce blow moulding 
equipment.' 

5.18. The Ministry have further stated that 'there are 'three units 
lit present mlanufacturing Plastic Working Machinery {Injection 
Moaldlng Nlachines and Extruders) in the organised sector. The 
names of 'these units, their licensed capacity and production are 
given in the following table: 

Name 

I. MIs. R. H. ~rind-
sor India Ltd., 
Bclmbay. 

2. Mis. Engel India 
Machines and 
Tools Ltd., Cal-
cum. 

3. Mis. Kril Stan-
dard P"t. Ltd., 

Licemed 
Capacity 

Inj. moulding, 
~uders 

laj.. mouJding 
Extruders 

Inj. moulding 
!xtruders 

Nos. Production'66 Prodllction 
Jan.-Sept. '6:-

108 
60 

}10 
il 

100 
Nil 

Qty. Value Qty. Value 
Nos. Rs.,lacs r Nos. Rs./lacs 

56 40'13 60 43'S 

44 i4'S 31 3o'25 

Yet to go into Production 

It has also been stated that it takes some time for an eugineu-
ing unit to gear up its production to the full Capllcity. As these 
units started production hardly two years back, it will take them 
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some more lime 'to at.-breve the f11il pt'Od,uction capacity. Froa 
the latest production returns, it is seen that the&e unfts .at'e faUy 
booked to their present production capacity at least three or four 
mcnths in advance. Mis. Kril Standard Pri~a'te Limited 9t Baroda 
is expected to go into production shortly. Apart from the -above, 
there are a few units in the small scale sector manufactuting simple 
type of machines . 

. S.l'. The C.-.ittee are glad to nete that indigenous capacity 
for the manufacture of major machinery required for processing 
plastics bas been estab1tsbed in the ecnmtl'Y. They ltope that tltis 
hilly meet the growing requirements of plastic processing units in 
the country thereby obviating the need for imports on fbis account. 

D. Requirements of trained technieM penonnel 

5.20. The Study Team of the I.F.P. in 1963 had estimated the 
requirements of senior traine:i technical personnel (i.e., Senior 
Engineers, and foremen) for the four Petro-chemical Complexes (viz., 
Glljarat, South India, Barauni and East India) at 622 by 1970. 

5.21. Regarding the steps taken to a~ss the requirements '01 
technicians and to train them, the Ministry of Petroleum and Che-
micals have, in a written note, stated that "the requh'emelt of ODe-

rators, foremen and engineers was assessed in the I.F.P. Study. Tbifll 
has been taken into account in the overall manpower planning and 
specific planning for technologists and trained craftsmen. 'The 
Indian Institute of Petroleum has organised courses for theoretical 
and practical training and orientation of graduate engineers. Exist-
ing and potential manufacturers have trained staff in India and 
overseas and all procees licenses and collaboration arrangements 
provKle for training of nucleus pel'somrel in well operated plants 
either in the country or ovene8S. It will be possible to enlarge and 
imlenBify in plant training in. India for personnel required in future 
eompleses in the plants being commissioned now. Traming pro-
grammes have also been started by a number of operatmg chemical 
companies who are prepared to offer the use of such facilities to 
other eOmpafties. Government is establishing an Institute for 
training tool, die amd mou14 makers in onier tet tram Miisans and 
foremen in this branch of the petro-chen*al conversion industry." 

5.12. Besides, the Indian Intitutes of Technology in Bombay ;md 
Kanpur aho hold coun;es in special aspects such as reac·or design 
and heat exchmge system. Some Universities and Institutes of 
Technology also arrange regular courses for training engineers and 
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technologists in special fields of petro-chemical intermediates and 
processing of these intermediates into saleable products. 

5.23. Apart from the manpower requirements for the basic com-
plexes, as assessed by the I.F.P. Team, the recommendations of the 
Study Group of I.F.P. and I.I.P., constituted in 1965, assessed the 
-estimates for 1970-71 in the processing industries, as under: 

Engineers Foremen Orerators Helrers 

------
Plastics 1,472 5,492 20,8l'4 24,J36 
Ru'1her 214 502 21,200 9,247 
Synthetic Detergents 2J 45 3cO 240 

Synthetk Fibres 79 308 3,3So 802 

TOTAl 1,786 6,347 45,754 :4,42 5 

5.24. The Committee note that a broad estimate of the require-
meats of l8Dior trained technical personael for the petro-chemic:al 
complexes to be set up in the public sector as well as the require-
ment. of technical manpower for the processing industries in plas-
tics, rubber, synthetic detergents and synthetic fibres has been made. 
They are I'lad to note that a Training Institute fol' imparting train-
ing moulds dies and tools for plastic processi.ng is being set up at 
Guindy in Madras. The Committee urge that the Institute Ilhould 
be set up at an early date so as to meet the requirements of the 
tedmical personnel for the plastics industry. 

5.25. The Committee also suggest that necessary arrangements to 
provide traininl' facilities for the technical manpower required by 
rubber proeessiDlr and other petro-chemical industries may also be 
made by Govemmeat as the required number of skilled and tramed 
personnel for these neW industries may not be nvaUable in the coun-
try. 

S.H. The Committee would further point out that the four main 
types of traiainr for the aeaier tedmicaI penoaael to meet the re-
quirements of petro-chemical complexes in 'the public sector were 
suggested by the I.F.P. team in 1963. These were:-

"( a) On-site tninin8' during the plant construction period. 
(b) Pradical tralnlnr In factories In India, priadpaIIy for fare-

• mea. 
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(c) Training courses in Indiaa technical institutes under the 

guidance of India and foreign instructors, principally for 
junior engineers and foremen.' 

(d) Overseas training for senior engineers and specialized en-
gineers such as instrument engineers. This part of the 
training is to be arranged by foreign engineering compa-
nies process licensors and equipment suppliers.' 

The Study Team had also observed that "Failure to obtain and 
train the necessary number of Indian personnel will make it neces-
-sary to hire overseas personnel and employ them both on shift work 
and in executive positions. To replace an Indian . engineer by a 
foreign one will be extremely expensive." The Committee agree 
with the above observations and recommend that necessary arrange-
ments to provide for the training of senior Personnel for the petro-
~hemical complexes should be made by Government at an early date 
and the Committee informed of the action taken in the matter. 

3313 (ail) LS-7. 



VI. MISCELLANEOUS 

Central Health Legislation 

6.1. The Refineries, Fertilizer Plants and Petro-chemical com-
plexes emit a variety of foul gases and some of the effluents are-
potentially dangerous. The disposal of untreated effiuents results 
in pollUtion of water also. 

On water pollution control, the Draft Outline of the Fourth Five· 
Year Plan has stated: 

"With rapid growth of industries and urban areas the danger 
of pollution of the rivers and natural streams has in-
creased. As these are also the major sources of drinking 
water, there is an immIediate need for abatement of river 
stream pollution by proper control at the State, Re-
gional and Central levels. The Ministry of Health has pre-
pared a draft legislation. Early enactment and enforce-
ment of this legislation in all the States is essential for· 
the preservation of public health." 

6.2. On the desirability of the enactment of a uniform central 
legislation on the disposal of effiuents and emission of foul air from· . 
the plants, the Secretary of the Ministry stated during evidence: 

"There are recognised international standards for design, en-
gineering, for the treatment of waste products-efRuents .. 
The State Governments have a special concern with this 
matter. Most plants are planned so as to eliminate hazards 
on account of pollution .... But I would not like to say 
that there is no room for further thinking. We will con-
sult the Ministry of Health. We will go into this further." 

6.3. Rapid industrialisatioD, particularly the settia, up of the re-
ftaeries, fertWser plaais and petro-cbemical complexes in the country 
is honnd to create tile problem of air and water pollution, as tbese 
iadutries especially, petro chemicals plants, emit a variety of foul 
Cues and dhcb.'P poteatially dancerous efIIuents. There is there-
fore an arpIlt need to guard apiDst air and water poDution, p8J'ti_ 
deulMfy ... ... w1lere tbese industries ue cODeentrated. TIle 
Committee eonaider that if the poisaaoas etB1IeIlts and obnoxious; 

92 
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gases are allowed to be discharged untreated, they are boUDtl to pose 
a big health hazard to the population in the areas sUIIl'ouuding theee 
complexes. 

The Committe, however, note that a central legislation to dell) 
with the disposal of industrial wastes and foul gases from plants is 
under consideration of Government. They urge that the Ministry 01 
Petroleum and Chemicals should vigorously pursue the matter with 
the Ministry of Health so that a central legislation on effluent dis-
posal criteria is enacted soon. 



VII. CONCLUSION 

7.1. The importance of the petro-chemical industry to the econo-
my of a developing country can hardly be over-emphasised. The 
petro-chemical industries provide the basis for many consumer in-
dustries since most of them rely in one way or another on petro-
chemical intermediates or end-products. Petro-chemicals are the 
starting point of plastics, synthetic fibres, synthetic rubber and a 
whole range of other products in the wonder World of synthetics. 

7.2. The petro-chemical industry has made phenomenal progress 
in all the technologically advanced countries during the past two 
decades. The significance of petro-chemicals in the industrialisation 
and economic betterment of a developing country like ours is al1 the 
greater. In the years to come petro-chemicals are bound to occupy 
an increasingly important place in our scheme of industrialisatIon 
aa the petro-chemical feedstocks are extremely versatile in their ap-
plication for Defence, Industry and Construction, Irrigation and Ag-
riculture and effecting imlP<>rt substitutions. They also provide great 
scope for developing a wide range of small and medium scale in-
dustries. The petro-chemical industry has a powerful impact on 
the industrial economy and the living standard of a country. The 
new petro-chemicals complexes projected for the Fourth and Fifth 
Five Year Plans will not only act as a catalyst for the rapid growth 
of the entire spectrum of organic chemical industries, but they will 
also provide essential products for numerous related and ancillary 
industries, thereby contributing to increase in National wealth and 
opening up numerous avenues for gainful employment of technical 
personnel and labour. 

7.3. Although the petro-chemical industry is a sequel to petro-
leum processing and refinery operations yet the development of 
petro-chemicals in the country has not gone hand in hand with the 
aetting up of the reftneries which produce naphtha-the main feed-
Itock for petro-chemical industries. While the agreements for tne 
Betting up of the three coastal refineries in the private sector were 
stered into in 1811 and the refineries were also commissioned bet-
ween the yeaN 1954 to 1957, the first Committee to plan the deve-
lopment of petro-chemicals in the country was set up only in 1980. 
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Thereafter, the matter was examined by three more Teams/Groups 
during the years 1963 and 1964. The result has been that nap?tha 
from the refineries became surplus to indigenous requirements from 
1956 onwards, and is being exported ever since. On the other hand, 
petro-chemcials continue to be imported in large quantities. 

7.4. The Committee regret to observe that this important industry 
which could play a significant role in the economy of the country, 
did not receive the attention that it deserved from the very hegin-
ning with the result that no significant headway has been made in 
the setting up of petro-chemical industries and the country has to 
depend for most of its requirements in petro-chemicals on imports. 
It (s only after a time lag of about a decade that the petro-chemical 
industry is now engaging the attention of Government. 

7.5. The progress in the setting up of petro-chemical complexes in 
the country especially in the public sector, has not been very satis-
factory. Except for the Methanol Plant which has been set up in the 
Trombay Unit of F.C.I. nothing has so far been done in the public 
sector in the field of petro-chemicals. The Committee note that 
while some units of the petro-chemical cODl\Plex in the private sector 
at Bombay (NOCIL) have been commissioned recently and commer-
cial production may start towards the end of 1968, the public sector 
complex at Koyali (Gujarat) is still in its preliminary stages. IUs 
unfortunate that public sedor which should have been the pace-
setter in this industry, has lagged behind. The Co~ittee hope that 
determined and effective measures would be taken to set up the com-
plexes at Koyali and Barauni at an early date so as to make up for 
lost time. It would, however, be quite sometime before the country 
catches up and finds a place on the international petro-chemical map_ 

7.6. There is one point about petr.o-chemical industry which de-
serves special attention. According to the statement made by the 
Secretary of the Ministry of Petroleum and ChemicalB during evi-
dence the public sector will set up petro-chemical complex~ to sup-
ply basic raw materials to other industries. 

7.7. The Committee feel that there is not much to" pined ia 
planning petro-chemieal complexes unless the esta),Ushment of such 
complexes is 8)1IlduoDiaed with the establishment of other units-
consumer aDCI _ciliary iDdustries-which utDise the products of the 
buie complex. Siaee the petro-ehemiQI products are to be used as 
~ ia other iDdastries it is obvious . that 1IDkss the other ::-!:_ are:~ dne10ped simultaaeoasly, ~cal produe-· 

OD wiD .... er. . 
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7.8. In para 2.62 the Committee have already pointed out how 
planning has erred in licensing a number of consumer industries 
without simultaneously arrenging for the production of intermediate 
raw materials within the country. Unless adequate attention is paid 
to proper ~heduling and coordination of petro-chemical projects, 
there is likelihood of similar mistakes being repeated now in the re-
verse direction. The CollUDlittee would, therefore, stress the import-
ance of main~ining dose co-relation between the basic manufa~tur­
Ing and the secondary and tertiary programmes in the planning of 
petro-chemical complexes. 

7.9. The Committee note that fast technological improvements are 
taking place in petro-chemical industry which is highly sophisticated. 
The scope for technological research and innovation is very wide. 
In fact technological innovations and obsolescence are the very cha-
racteristics of petro-chemical industry. The developing countries 
trying to enter the petro-chemicals field have to encounter a large 
number of initial difficulties. There is need to safeguard against aC-
quisition of already obsolescent processes. The Committee realise 
thut basic research in this field is expensive and, therefore, purchase 
of advanced technology in the t;arly stages is a necessity. In the be-
"nning, the country will have to import a large quantity of techno-
logical equipment as well as process engineering "know-how". Simul-
taneously an intensive research and development programme must 
be ~tarted so that the drain on foreign exchange is reduced to the 
minimum. It is obvious that the progl'CSS in the direction of deve-
loping our own know-how cannot be expected to be quick but there 
should be no continued dependence on imported technology also. 

7.10. The CollllDittee, therefore, cannot too strongly emphasise 
that an extensive research and development programme should be 
organised in this ftold. For this purpose, they suggest that Govern-
ment should encourage and strengthen purposeful and industry-ori-
ented research in petro-ehemicalS, so as to improve and innovllte 
upon purchased know-how with the ultimate objedive to do away 
with dependence on i .... rted technology and to make the countl'y 
self-reliant without always relying on foreip technical collabora-
tion aad Imow-laow. . 

NEW DELHI-Y' . , 
M~ch 6, 1968. 
pii4igil,iale;-'UI89 -(&loa). 

P. VENKATASUBBAIAH, 
·ChaiTmafl .. 

Estimates C~mitte~~ 



APPENDIX I 
(Vide Para 1.21) 

tComposition and terms of reference of Government Committee! 
Groups 

1. The Petro-Chemical Committee. (1960-61) 

(i) Composition 

The Committee consisted of the following:-' 
(1) Dr. G. P. Kane, Senior Industrial Adviser 

(Chemicals), Development Wing, Minis-
try of ComIDjerce and Industry. 

(2) Shri K. K. Sahni, Joint Secretary Minis-
try of Steel, Mines and Fuel. 

,(3) Dr. J. S. Ahluwalia, Chemical Engineer, 
Ministry of Steel, Mines and Fuel. (now 
O.S.D., Indian Institute of Petroleum). 

'(4) Shri K. Vyasulu, Chief (Industry) Plan-
ning Commission. 

(5) Dr. A. Seetharamiah, Development Officer 
(Leather and Rubber)- now Industrial 
Adviser (Chemicals), Development Wing, 
Ministry of Commerce and Industry. 

(ii) Terms of Reference 

Chairman 

Member 

Member 

Member 
Secretary. 

(a) An assessment of the types and: quantities of materials 
. whose·· production may have to be organised in petroche-

. mica1 industries; 

(b) To evolve a suitable pattern for development in India in 
the ~ontext of the integrated pattern of production of 
petro-chemicals in advanced countries; 

(c) T-o assess the extent to which the aromatic as fell as ali-
phatic raw materials may have to be produced as petro-
chemicals during the period 1961 to "1971; 

(d) To recommend the pattern of development of petro-che-
mical industries in the country. 

97. 
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11. l1utitute Francai8 Du Petrole (French Institute of Petroleum). 
Study-Team: (1962-63) 

(i) CompoSition: 

A team headed by Dr. H. E. Henny, Chemicals Division (In-
dustrial Applications) I.F .P.France. 

(ii) TermB of Reference: 

(1) To examine to what extent the existing and licensed in-
duStrial units, both in the private and the pubUc sectors, 
will meet the country's estimated 1966 and 1971 demands. 
for petro-chemicals (including fertilizers) to be produced 
from petroleum or gas and wherever necessary, put for-
ward proposals, along with related investment estimates. 
for starting new units or for increasing the capacities of 
existing units, to meet the deficit in petrochemicals. In 
assessing the exisiting and potential productive capadty, 
in the country, suitable allowances will be made for the 
production that will result from the maximum possible 
utilization of indigenous raw materials emanating from 
the coal and steel industries and from the fermentation 
industries. 

(2) Keeping in view the hydrocarbon raw materials likelY 
to be available from petroleum in the country in general, 
and particularly in the Gujarat, Gauhati and Bal'auni 
areas, and of natural gas and associated petroleum liquids 
in the Assam and Gujarat areas, to recommend an imme-
diate as well as a long-term programme for the produc-
tion of petrochemicals with a view to making the fullest 
and the most advantageous use of the available raw mate-
rials. Imported hydrocarbon raw materials may also be 
eonsidered, wherever necessary, on a short-term basis. 

(I) To recommend speciflc proposals regarding: 

<a) What particular petro-cbemicals should be produced 
in what quantities, by what p1"OCellSe8. and what stages. 

(b) The areas where production should be centred md the 
raw materials to be used in those.respeettve areas. 

(e) The uttlization of the by-produeta. 

(d) '!'be I. aproximate investment cost 'and 'TUftIIing eo.bt 
broken doWll into 8pptoxlmate rupee aad !foreign s-
lllange eomponenta. '!'he c:a.t ealca1atlcms wDltake-
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into consideration the Indian construction costs and-
the costs of feedstocks (including existing dutips, if 
any, therein) and of intermediate products, etc. and 
will be sufficiently accurate and detailed to enable 
Government to arrive at definite conclusions regard-
ing the economic feasibilities of the particular pro-
jects. 

(e) The feasible selling price of the products. 

(f) The export possibilities for the chemicals to be manu-
factured. 

4. To advise the Commission on request, on any specific pro-
posals for petrochemical development that may be formu-
lated by or for the Comrnision. 

TIl. Planning Group for Petro-Chemicals 

li) Composition 

1. Shri P. R. Nayak, 
Chairman, Oil & Natural 
Gas Commission. 

2. Dr. S. H. Zaheer, 
Director General, 
C.S.I.R., New Delhi. 

3. Dr. G. P. Kane, 
Deputy Director General 
(Chemicals). Directorate General 
of Technical Development. 

4. Shri N. N. Kashyap. 
Joint Secretary. 
Ministry of Petroleum and 
Chemicals. 

5. Shri L. Kumar, 
Senior Industrial Adviser 
(Petrochemicals) , 
Directorate General of Teehnieal 
Development. 

e. Shri Y. Satyapal, 
Director' (Industry), 
Planning Commiaion. 

Chairman and Convener 
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7. Shri C. Balasubramanian 
Deputy Secretary, 
Ministry of Industry. ObseT?)eT 

At the instance of the Chairman, it was later decided to include the 
following persons in the Group: 

8. Dr. M. G. Krishna, Deputy Director, 
Indian Institute of Petroleum -

9. Shri B. Subha Rao, Under Secretary, 
Ministry of Petroleum 
& Chemicals. 

10. Dr. J. S. Ahluwalia, 
Assistant Director, Indian 
Institute of Petroleum 

(ii) Terms of Reference: 

1.0. Scope 

The Group will: 

Member 

Alternate t,l 
Shri N. N. Kashyap 

Member 

1.1. 'make a critical review of the estimates of demand ior 
petro-chemicals during the Third and Fourth Plan periods; 

1.2. review the progress of scehemes already under implemen-
tation and estimate the pOsition likely to be reached at 
the end of the Third Plan; 

) .3. review the availability of petrochemical feedstocks dut-
ing the Third and Fourth Plan periods taking into account 
crude oil refining capacity and availability of natural gas; 

1.4. recommend schemes for fulfilling any shortfalls in Third 
Plan Targets taking into account 1.1. and 1.2; and 

1.5. recommend a phased programme of development for 
meeting Fourth Plan targets, including location, optimum 
size, investment, etc. 

2.0. In preparing its report, the Gto~p will give its s~ia1 atten-
.. ion to: . 

2.1. Availability of naphtha for peU'ochemica!s taking intCl 
account the plans for fertiliser plants during. the Third 
and Fourth Plan periods; 

2.2. the phasir.g of petrochemical proj~ts willi the'object of 
dovetailing the demand and pi'Oductiob of petrOchemicals-

, - ~ .. ~ " .' " .,. , 
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2.3. the economics of petrochemicals production and the nece-
ssity for reduction of excise duties on intermediates, re-
duction in rail transport cost for naphtha etc. 

2.4. the development of consulting and design organisations 
in the country; 

2.5. estimating the technical personnel required for the cons~ 
truction and operation of plants. 

IV. Working Group for Planning the manufacture of Petro-Chemi­
cals during the Fourth Plan PeriOd 

(i) Composition 

(a) Working Group 

1. Shri N aku! Sen 
Secretary, 
Ministry of Petroleum 
& Chemicals, 

2. Shri P. R. Nayak 
Chairman, 
Oil & Natural Gas 
CommissIon, 
New Delhi. 

3. Shri R. R. Bahl. 
Officer on Special 
Duty (Petrochemicals) 
Oil & Natural Gas 
Commission, 
New Delhi. 

4. Dr. A. Nagaraja Rao, 
Adviser (Industry & Minerals), 
Planning Commisston, 
New Delhi. 

5. Shri M. Satyapal, 
Director (Chemicals). 
Industry & Mineral Division. 
Planning Commission, 
New Delhi. 

6. Shri N. N. Kashyap, 
Managinl! Director. 
(Refineries Dimion) 
Indian Oil CorpOration., 
New· Delhi 

Chairman 

Member 

Member 

Member 

Member 



7. Dr. Ajit Mazoomdar, 
Joint Secretary, 
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Department of CoordinatIon. 
Ministry of Finance, 
New Delhi 

8. Dr. G. P. Kane, 
Deputy Director 
General (Chemical). 
Department of Technical, 
Development, 
Ministry of Industry & Supply. 
New Delhi. 

9. Shri S. Samaddar, 
Deputy Secretary, 
Ministry of Petroleum 
& Chemicals, 
New Delhi. 

10. Dr. M. G. Krishna. 
Director. 
Indian Institute of Petroleum. 
New Delhi. 

11. Dr. J. S. Ahluwalia, 
Assistant Director. 
Indian Institute of Petroleum. 
New Delhi. 

12. Shri L. Kumar. 
Adviser (Petrochemicals). 
Ministry of Petroleum 
& Chemicals. 
New Delhi. 

(b) Sub Gt'oun 
1. Shri R. R. Baht 
2. Dr. G. P. Kane. 
3. Dr. Ajit Mazoomdar. 
.. Shri M. Satyapal. 
5. Shri L. Kumar. 

(il) Tenna of Refnencei 

Member 

Member 

Member 

Member 

Member 

Member 

TIle Plann1nl Group ccestltuted ... Otke Memorandum No. 5 
, (9) ~nd. COord.. of thelfiniBtry of IDduItry dated the 1st Octo 

bert i~. IUhmlttecf in April. ~ • report on the develOpment at 
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petro-chemicals industries during the Fourth Plan period and the 
early years of the Fifth Plan. This was discussed with the Planning 
Commission and concerned Ministries. 

A number of developments had since taken place and as such 
a Working Group was set up to reassess the present position with 
special attention to the following: 

(1) Minimum targets of manufacture of petrochemicals which 
must be achieved by 1970/71 for the country as a whole'. 

(2) Location of manufacturing units to meet the mlinimum 
targets with particular reference to: 

(a) production 'at -the lowest ;possible investment and 
operating cost; 

(b) continued availability of raw materials; and 

(c) regional demands of petrochemicals so far as these 
can be anticipated. 

(3) The capital investment and foreign exchange required for 
the above programme. 

(4) The role of the public and private sectors in this field. 

(!j) Advance action required to be taken during the Fourth 
Plan for the schemes envisaged to be completed in the 
early years of the Fifth Plan. 



APPENDIX D 

SummaTY of Recommendations / ConcZUSUmB 

S. No. Reference to 
Para No. of 
the Report 

Summary of Rccomm.:ndatio.,s Conclusions 

(I) (2) 
~---------------------------------------

1 1.24 The Committee consider that the development 
of petro-chemical industries in the country 
should have been planned at the time of setting 
up of the three refineries in the private sector in 
1954-57. They regret that there was absence 
of integrated planning on the part of the Gov-
ernment which only thought of setting up the 
refineries to meet the demand for ~troleum pro-
ducts but did not simultaneously consider the 
development of the petro-chemical industry in 
which vast developments were takinlZ place in 
the developed countries and which were increas-
ingly beinlZ used to supplement or substitute 
conventional raw materials. The Committee 
note that during the Second and Third Plan 
periods large quantities of organic chemicals 
which could be produced from petro-chemicals 
were imported from abroad. Moreover, naph-
tha which is the base for the production of 
petr()-chemicals was surplus in the country from 
1956 itself and exports of naphtha of the order 
of about 200,000 tons per annum were made from 
1957 to 1962 and over 300,000 tonnes from 1962 
onwards. Had the development of petro-chemi-
cals been thought of along with the setting up 
of these refineries surplus naphtha could have 
been put to good use for the production of pet-
ro-chemicals which would have saved consider-
able foreign exchanae which is now being spent 
on their imports. 

2. 1.29 The Committee note that in view of the highly 
capital intensive nature of the petro-chemica1 
industl'f, basic petro-cilemica1 projects which 
would supply raw material to other units, like 
naphtha cracker, aromatics extraction plant etc., 
are mostly being set up in the public sector and 
that downstream units which would manufac-
ture end products, would generally be set up in 
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the private sector. Since the petro-chemical in-
dustries have a profound impact on the indus-
1rial economy of the country and since these in-
dustries offer vast scope for substitution of con-
ventional raw materials such as cotton, wool. 
rubber, steel, cement, non-ferrous metals, vege-
table oils and fats, it is imperative that Govern-
ment should 'take effective measures for the 
rapid development of these industries. The 
Committee would like to emphasise that public 
sector should take initiative in accelerating the 
pace of development in this regard wherever 
considered necessary. 

3 2.12 The Committee regret to observe that against 
the ten'tative target of 85,000 tonnes of pla5tics 
to be manufactured during the Third Plan peri-
od, the capactty licensed was about 71,000 ton-
nes and the actual production was 27,000 ton-
nes only. The Committee ~nd that the imports 
of plastics Le., P.V.C., polyethylene and poly-
styrene during the last year of the Third Plan 
(1965-66) was of the order of 3,860 tonnes valu-
ing Rs. 83'30 lakhs. They consider that had the 
plastic units been commissioned in time, the 
heavy imports on account of plastics could have' 
been largely eliminated. They hope that con-
certed measures would now be taken to set up 
these thermoplastics units without further delay. 

2.17 The Committee realise that in view of the al-
tered circumstances, it is necessary to readjust 
the targets to correspond to the realities of the 
economic situation prevailing in the country. 
They would, however, stress that the final tar-
gets of production of petro-chemicals during the 
Fourth Plan should be realistic and co-related to 
the demand of organic chemicals as nearly as 
possible, so as to make the country self-suffici-
ent in this vital sphere. 

5 2.20 T"~ Committee note that while an investmerrt 
of the order of Rs. 56 crores was made in the 
petro-chemical industries in the priv8'te sector 
during the Third Plan period, nothing what-so-
ever was done in the public sector even though-
the need for public sector to take initiative in 
setting up basic industries had been realised' 



(1) 

106 

(3) 

around 1962-63. The Committee cannot but feel 
unhappy over the liesurely way Government 
has handled the development of petro-chemical 
industry. Had Government taken timely action 
to implement the decision to set up petro-chemi-
cal complexes, the country would have by now, 
made subgtantial progress in the development of 
petro-chemical industries. 

2.27 The Committee have already ~mphasized the 
imperative need to accelerate the development 
of petro-chemical industries in the country in 
view of their importance to the National econo-
my. Thev hope that in allocating funds durin~ 
'the Fourth Five Year Plan, Government would 
ensure that nf'cessary resources are allocated to 
these industries on a priority basis. 

2.29 The Committee- note that though according to 
the I.F.P. Report, the Bombay petro-chemical 
complex was to start up in 1966, only some of 
the major schemes of this complex were com-
pleted in 1967 while others will be completed by 
the middle of 1968. The delay is regrettable as 
they consider these schemes of fundamental im-
portance in the development of petro-chemical 
industry which would greatly help the indus-
trial development and the economy of the coun-
try. They have no doubt that the commission-
ing of the Bombay .schemes will go a long way 
in meetinlZ the demand of organic chemicals in 
the country and reducin/il their imports. 

8 2.35 The Committee are constrained to observe that 
the GUjarat petro-chemical complex which is in 
the public sector and which was approved by 
the Government of India in December, 1963 has 
not progressed satisfactorily. ACCOrding to 
I.F.P. Report, the first stage of this complex was 
scheduled to start up from 1966. Even the PI~ 
ning Group report had envisaged that the naph-
tha cracker would commence operation as early 
in 1968 as possible. It appears that the benzene 
and toluene plants would now be ready by the 
end of 1968. The other units viz. Xylenes and 
D.M.T. are nowhere in sight as the contracts for 
these units have not yet been finalised. The 
naphtha cracker scheme is still under negotia-
tion. On the other hand a number of units of 
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the Bombay complex which is in the private sec-
tor and was approved about the same time in 
1963, have been commissioned and the otheu~ 
are about to be commissioned by the middle of 
1968. The delay in the setting up of the Guja-
rat complex has resulted in non-utilisation of 
naphtha from the Gujarat refinery and the im-
port of organic chemicals which would have 
been produced in ihis complex. The Committee 
realise the difficulties in securing foreign colla-
boration for this project on acceptable terms. 
But they feel that time taken in discussinR prE"-
liminary proposals for this complex i.e. about 3 
years between 1964 and 1966 was too long. The 
Committee hope (hat concerted efforts will now 
be made to finalise the agreements for D.M.T. 
and Xylenes Units and the naphtha cracker 
plant as early as possible so that these projects 
are expeditiousl, commissioned. 

... -The Committee are glad to note that the lr()oo 
cesses to be used at Brauni Complex woul be 
the same as at the Gujarai Complex which will 
no doubt result in considerable economies In 
costs of construction and operation. They hope 
that the pilot plant tests and other necessary in-
vestigations would be comple1ed soon and the 
work on the first phase of the aromatics plant at 
Barauni commenced as soon as the agreement 
for the Gujarat Complex is finalised. 

The Committee consider it unfortunate that the 
Methanol Plant of the Fertilizer Corporation of 
India at Trombay is wQrking at abou't half its 
rated capacity, resulting in an annual loss in 
production amounting to about Rs. 1. 5 crores. 
Since this plant ,was set up on a turn-key basis, 
the Committee would urge that the foreign col-
laboraiors should be obliged to fulfil the c0n-
tractual obligation. Suitable measures should' 
also be taken to ensure that the plant attains its. 
maximum rated capacity at an early date. 

The Committee would further suggest that the 
demand for methanol should be assessed in a 
realistic manner, and if necessary, steps to in-
stal additional capacity for methanol production 
be taken well in time to avoid its imports. 
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2..48 the Committee regret to observe that the pri~ 
of methanol charged by the Trombay Unit of 
the Fertilizer Corporation of India is much 
8jgh&J;' compared to the price prevailing in other 
countries. The CoinmiUee urge that the re9-
sons for the high prices charged by this unit 
should be invE¥Jtigated and effective measures 
taken to reduce them so as to make it available 
at cheaper rates to the consumers. 

2.53 The Committee deprecate the delay in taking 
ffual decision on the applications for the manu-
facture of methyl methacrylate, particularly 
"<ivhen intermediate product acetone which is the 
raw material and an outlet for this secondary 
or tertiary .prQdttct will ~ produced on a com-
mercial scale from April, 1968 in the N.O.C.l.L. 
complex; which has sin~ been commissioned. 
This is iridicative of lack Gf proper and coordi-
nated planning for the utilisation of the second-
try products of the basic com,lex at Bombay. 
The COmmittee urge that decision to licence o~e 
of the parties for the nutnufacture of methyl 
tftethstrylate should be taken without further 
delay. 

2.61. The Committee are perturbed to observe that 
eleven nylon yarn/cord units, based on caprolac-
tam have been set up/liCensed in the country 
without simultaneously ensuring the indigen~us 
supply of the main raw material viz., caprolac-
tam with the result that caprolactam is being 
imported arid will continue to be imported at a 
considerable cost till 1971 which would stL·ain 
the foreign exchan~ position of the country. 
The import of caprolactam in 1965-66 amounted 
U, Ils. 78 lakhs and in 1988-67 to Rs. 106 laldls. 
With the eortmliSsioning of all the eleven units 
the imports of t'his raw material will increase 
further and ill expected to I!JO up to Rs. 5.00 crores 
in 1*"70. It appears to the Committee that 
the basts for Itcensfn~ these units was the 
1In1ieipa1~ manufacture of indiJ!'enous caprolac-
tam by the two units viz. Mis. Nirlon Synthetic 
Fibres and Chemicals Ltd. and ,M/s. Guj~t 
~es Ltd., to whom 1f~ces were ls-
sued for tMo inanufactuTe of nylon yarn/ 
COl"d and the production of 5000 tonnes each of 
~aprolaetaM as ~~tly as 1.. These two w!its 
ftre itlterided tb procftfee caprolactatn not only 
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to meet their own requirements of feedstock for 
the production of nylon yarn/cord, but also to 
meet the requirements of. other similar units 
which were licensed la1.er on. It is not c~ear 
to the Committee why these two units were 
allowed to. J{O ahead with the setting up of the 
plants for the manufacture of nylon fibre and 
cord although they had made no progress in the 
setting up of the integrated unit for the praduc-· 
tion of. basic raw matemal viz., caprolactam. It 
took seven years for the Government to revoke 
the licences of these units for the lI1anufacture 
of caprolactam. The holdin2 of licences by 
these units all these years foreclosed capacity. in 
this line and blocked the entry of other entre-
preneurs who may have taken up its manufac-
ture itt· the meantime. The period of validity 
of the licences was extende4 from time to time. 
Further the Committee aile also unable to appre·· 
ci~e why the capaci'ty of the th:tee units for 
the manufacture of nylon yarn was expanded 
and some other units licensed to be set up based 
on caprohlctam, when no progress had been 
made for its indigenous manufacture. The Com-
mittee consider that proper care was not taken 
by the adminisU'a'tive Ministry/licensing autho-
rities in thi$ regard resulting in heavy mainte-
nance imports- for keeping these industries run-
ning. The Committee recommend that a tho-
rough enquiry should .pe made ip.to this m~tter 
with a view 10 fix responsibility. 

z:M The Committee are I!lad to note thdt Govern-
ment is intendia~ to lteep a watch on the pro-
duetion costs and selling }»'ices of petro-chemi-
c8ls. Since the cost of production and selling 
pti~ are taken into account at the time of 
sanctionipg the se~mes and issuinll of licences, 
it is n~~ssary that Government should exercise 
a ,broad control over prices to ensure that after 
the· comhdssioJ)ing of the mants, the prices are 

. gt!fter'any in conf9rmtty with the original stipu-
lations. The Committee consider that such a 
step wiUhelt' tp. keeP the nsing prices under 
·oomrol to It large extent. 

2. 72 . Tlfe Committee regret to Dote tbat .. exiSting 
p~om under t~ hIU~ (Development 
and' Jciegulation) Act aM Bales made thereunder 
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do not provide for any stipulation in the nature: 
of legal sanction, to force the entrepreneur to 
earmark a certain portion of his product for ex-
port, although he may have agreed to abide by 
the export obligation at the time of the issue of 
liCence. The Committee hope that the proposal 
to amend the Industries (Development and Re-
gulation) Act would be finalised by the Minis-
try of Industrial Development and Company 
Affairs at an early date so that effective action 
could be taken in the event of wilful default in· 
fulfUlin2 export obligations. 

17 3.4 The Committee note that naphthe of the order' 
of 200 thousand tonnes per annum became sur-
plus to the requirements of the country from 
1957 onwards and had to be exported as no 
petro-chemical complexes were planned in the 
country to utilise this naphtha simultaneously 
with its availability in substantial quantities jn 
1957. In fact the first Committee to consider 
the development of petro-chemical industries in 
the country was set up only in 1960. The Com-
mittee regret t~at there has been no forward 
planning in this respect. As already observed 
by the Committee the planning for the petro-
chemical industries should have been thought 
of simultaneously with the settin~ up of the 
coastal refineries in the country. 

18 3.8 (i) The Committee are glad to note that the 
whole energy picture in the country is being 
studied afresh and that the Government are 
busy making an estimate of the forecast of the-
naphtha requirements upto 1975-76. This be-
eomes important in view of the requirements of 
naphtha for the production of fertilisers which 
are in great demand. The Committee urge that 
these studies should be completed as early as. 
possible so as to enable the planning of produc-
tion of petro-chemicals and fertilisers on a real-
istic basis. The Committee have no doubt that 
in this study the World trends in the consump-
tion of naphtha and its availability and price in 
future would also be kept in view. 

19 (Su~para) (ti) It is also necessary to consider the-
utWaation of natural gas in a larger measure for 
the production of fertiUsers and petro-chemi-
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cals. In this connection the Committee under-
stand that in the U.S.S.R. acetylene from natu-
ral gas has become fairly popular. The Com-
mittee therefore, suggest that feasibility of uti-
lisation of natural gas for this purpose in this 
country may also be considered . 

.20 3.9 The Committee further note that in West Ger-
many there has been a tendency for the larger 
petro-chemicals firms to adopt processes that 
could utilise any number of feedstocks such as 
whole crude, natural gas, coke-oven gas or na-
phtha in order to take advantage of the cheap-
est feedstock in the market. The Committee 
hope that this changing Rsttern would be kept 
in view while selecting the processes for the 
manufacture of petro-chemicals in the country. 

"21 3.14 The Committee note that the price of naph'tha 
as charged by the ESSO and Burmah Shell Re-
fineries from the petro-chemical industries var-
ies from each other. While the ESSO bills at 
the provisional rate of Rs. 106.97 per tonne, the 
Burmah Shell charges at the rate of Rs. 131. 30 
per tonne. Since the price of naphtha which is 
the principal raw material for the petro-chemi-
cal and fertiliser industries, has a vital bearing 
on the prices of intermediates and end-products, 
the Committee recommend that Government 
should keep a close watch and exercise effective 
control over the price of naphtha so as to ensure 
that it is available t.o the basic petro-chemica] 
industries at competitive prices and that the 
prices of the end-products to the consumer are 
economical. 

3.17 The Committee are glad that the Railway Board 
has given freight concession for the movement 
of naphtha in a few cases. They hope that the 
question of extendine this concession in all cases 
where naphtha moves as a feedstock for fertili-
zers and petro-chemical manufacture would be 
given due consideration and an early decision 
taken in the matter. 

23 3.23 The Committee note that the imports of orga-
nic chemicals in the coun~ have been quite 
high. In view of the ever increasing utilisation 
of petro-chemicals and their potential to save 
scarce foreign exchange through impo~ substitu-

------------------------------
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titMi 'the Qemmittee urge that effective measures: 
shadId 1>e '~aken'to' develop petro-chemica1 indus--
1ries ~ a high priority basis, specially those 
.,..hith would help to save imports of fibres, non--
'lerrous metals, synthetic rubbers etc. 

The Committee nnte that the work relating to; 
planning and development and retearch in petro-
cbemicals in the country ,is at pJesent being 
done by the foUowmg: ' 

(i)Teclmical Cell in the Petro-Chemical 
DiviSion of the Ministry of Petroleum 
and Chemicals. 

(ii) Project Division and Petro-Chemical 
Division of tbe Indian Institute of Pet-
roleum, nehlsadun. (under CSm). 

(iii) Petro-chemicals Division in the-
,O:N.G.C..Dehradun. 

(tv) lniustty and MiDerals Division (Chemi-, 
cAl~ SectionL in the Planning Comm~ 
sion. 

(v) Dir(!ctorat~ General of Technical Deve--
lopment. 

The Committee consider tha1: the setting up, 
of so 'many agencies to deal with petro-chemicals 
results 'in the dispersal of already scarce exper-
tise in this importau1 and growing. industry and 
is not conducive to taking of expeditious decio 
mons regarding the planning and development' 
of this industry in the country. Moreover, the, 
,existence of multifarious organisations tends to 
blur responsibility. 'Sueh an arrangement is also 
likely to result in over-lappinJ( of functions, 
duplieation of efforts and wastage of resources. 
It appears that the existence of all these agen-
cies 'is a matter of :historicgrowth rather than' 
of rational and deliberatE" planning. The justi-
ftcation for having DiVisions/Sections in the' 
O.l'f:G.C., Planning Col1ll'rii.ssion and D.G.T.D. 
requires to be examined closely. The Commit-
tee recommend that the whole matter regarding-
the organisations necessary for "!»lanning and 
development of petro-chemicals in the country-
should be thorou~v examined with a view to 
havinJt a well cOQrdinated set up for integrated" 
and expeditious development of this industry. 
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The Committee are constrained to observe that 
in spite of the recommendations made by the 
I.F;P. Team in 1963 and the Workillg Group in 
January, 1965" for the setting up of an integrated 
organisatwn fot petro.chemicals in the public. 
sector1 no such organisation has yet been set up. 
On the other hand benzene and toluene plants 
are being erected as a part of the I.O.C.-Guja~ 
tat Refinery which gives the impression that the 
organise'LionaI matterl regarding the setting up 
Of petro-chemical (Zomplex in public sector are 
bein~ deAlt with in an ad ~oc manner. The slow 
proeress in the setting up of petro-chemical com-
plexes in the public sect",r may partly be attri-
butabl~ to the absence of a central organisation. 
The Committee urge that the setting up of a 
petro-chemical Corporation which is stated to 
have beep agreed to in principle, should be e)/'-
pedited sO that the work of organising petro. 
chemical complexes in the public sector is un· 
dertaken systematically in right earnest. 

The Committee a1:'e happy to nQ~ that ¥/s. 
Engineers In.w.a Liw.ited hev~ been closely asso-
ciated with the de~ail~ ~gineering. procure-
ment of indigenous eQuipment and construction 
;of the Aromatics c9lnplex al)d the naphtha crack-
.~ at Koyali, Gujarat. The Committee note that 
in 1hese matte;rsthis organisation is working in 
close collaboration with the O.N.G.C. They are 
unable to appreciate why the two organisations 
in thepubUc~ctor viz. O.N.G.C. and Engineers 
India Limited are working in the same field. It 
apPE!lBl'sthat eJqlertise in design engineering is 
d.i#I~ in v.ariou~ organisations like the Pro-
ject Division of the Indian Institute of Petro-
leum, the O.N.G.C. and M/~. Engineers India 
Ltd.. The Co~ttee suggest that the expertise 
in de$ign engineering sh~ be integrated in 
one organisation, which should undertake all 
work relatinf to pJ;'ocess engineering, detailed 
en~ring, erection etc. of petro-chemical com-
plexes. 
The Committee are glad to note that Govern-

ment are purchasing knaw .. how on an outright 
basis in respect of the petr~hemical complexes 
wJUch are being set up in the public sector. The 
COIIlll)ittee would. howev~, like to emphasise 
that in purch8$ing ]q:aQw,-how, Government 
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should guard against a~quiring obJPl~nt tech-
nological processes whlch may some times be 
available at low initial cost, as that would put 
the country at a distinct economic disadvantage 
in comparison with other advanced countries. 
The Committee would further urge that Govern. 
ment should emulate the example of Japan in 
improving upon imported technology as conti-
nued deoendence on borrowed technology, apart 
from putting the country at a competitive dis-
advantage, is also harmful technically and econo-
mically. The indigenous innovation On imported. 
technology would not only save scarce foreign. 
exchange which is to be paid in the shape of 
royalty etc. but would also make the scientists 
and technologists self-reliant and confident. The 
Committee hope that Government would take 
effective measures for the development of indi-
genous technology in this vital industry as early 
as possible. 

5.7 It is wen recognised that petro-chemical indus-
try is characterised by rapid technological deve-
lopments and therefore, proper establishment of 
the industry in the country must be supported 
by research carried out within the country. The 
Committee are glad to learn that research in 
petro-chemicals has been undertaken in some 
institutes/laboratories. They, however, consider 
that the existin2 arrangements of coordination 
between the various organisations engaged in 
research on petro-chemicals require to be further 
strengthened for mutual benefit and to avoid 
overlapping and duplication of research efforts 
and expenditure. 

S·8 The Committee further suggest that arrange-
ments should be made to give wide publicity to 
the research carried out and facilities available 
in these organisations by bringing out annual 
reports and technical bul1etins from time to time 
for the benefit of the industry. 

5.15 The Committee are happy to note that it is now 
possible to do complete design of off-sites and 
practically all the civil, structural and electrical 
design including a major portion of the instru-
ment design or detailed engineering in respect 
of battery limits in the country itself. In certain 
cues some parts of the process engineering can 
also be undertaken within the country. All 
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these factors have reduced the foreign exchange 
expenditure on such services by almost half. 
The Committee note that to facilitate indigenous 
fabrication of plant and equipment, the import 
of raw material required by the Chemical Plant 
manufacturers has also been included in the pri-
ority industries. The Committee hope that this 
trend would continue to be encouraged, as it 
would go a long way in making the country self-
reliant in this respect. In this connection, the 
Committee would urge that the suggestion made 
at the Seminar of the Chemical Plant Manufac-
turers Association to set up a Consortium to un-
dertake turn-key contracts for the manufacture 
of complete chemical and fertilizer plants, 
should be given earnest consideration and en-
couragement by Government. 

31 5.19 The Committee are glad to note that indigen-
ous capacity for the manufacture of major ma-
chinery required for processin2 plastics has been 
established in the country. They hope that this 
will fully meet the growing requirements of 
plastic processing units in the country thereby 
obvjating the need for imports on this account. 

.32 5.24 The Committee note that a broad estimate of 
the requirements of senior trained technical per-
sonnel for the petro-chemical complexes to be 
set up in the public sector as well as the require-
ments of technical manpower for the processing 
industries in plastics, rubber, synthetic deter-
g~ts and synthetic fibres has been made. They 
are glad to note that a Training Institute for im-
parting training in moulds, dies and t..,ols for 
plastic processing is being set up at Guindy in 
Madras. The Committee urge that the Institute 
should be set up at an early date so as to meet 
the requirements of the technical personnel for 
the plastics industry. 

5.25 The Committee also suggest that necessary 
arrangements to provide training facilities for 
the technical manpower required by rubber pro-
cessing and other petro-chem.ica1 industries may 
also be made by Government as th~ required 
number_ of skilled and trained personnel for 
these new industries may not be available in the 
country. 
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The Committ~ would fwttPer point out ~at 
the -tour main types of .t(a.ii:rlng for the sernor 
.techni~l Personnei to I9ee1 the requirements of 
petro..che~ eompleJ.(es in the public sector 
were ausgeste.d -bytbe U'.P. "Team in 1963. These-
V{,ere: 

'(a) On-site ·training dllring the plant con-
struction period. -

(b) Practical tl'aini;r;lg ~ factories in India, 
princjpaUy :for for~n. 

(c) Training cours~ in. Indian technical in-
stitutes under tile guidance of Indian 
and forejgn instructors, principally for 
junior engineersan.d foremen. 

(d) Overseas training for senior engineer~ 
and specialized engineers such as in. 
strument engineers. This ,part of the-
trainin~ is to -be arranged by foreign en-
gineering companies process licensors 
and equipment suppliers. 

TIle Study Team had also observed that "Fail-
ure to obtain and train the necessary number of 
Indian personnel will make it necessary to hire 
overseas personnel and employ them both on 
shift work and in executive positions. To re-
place an Indian engineer bya foreign one will 
be extremely expensive!' The Committee agree 
with the above Observations and recommend 
that necessary arnmgements to provide for the 
trainiJ:lg of senior penonnel for the petro-chemi-
cal complexes should be made by Government 
at an eatly date and the Committee informed of 
the action taken ill the matter. 

&3 Rapid industrialisation, p8J!ticularly the setting 
up of the reftneries, fertiliser plants and petro-
chemical comPlexes in the country is bound to 
create the problem of air and water pollution, as-
these industriesespeeiaUy, petro-chemicals 
plants. emit a variety of lou! gases and discharge 
potentially dangerous. ~muents. There is there-
fore an urgent ~eed to guard against air and 
water ponution, partiC\llarly in areas where 
these . industries are coneeiJtrated. The Com-
mittee consider that if .. the poisonous eftIuents 
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~d o};moxious gases a~ .allowed to be disch~g­
ed untreated, they ar ~ bound ,to pose a big health 
hazard to the papulation in the areas surround-
ing these compl~es. 

The Committe.e,however, note that a central 
l.egislation to deal with th.e disposal of industrial' 
was1esand foul gases from plants is under con-
$ideration .of Goveromept. They urge that the 
l!finistry of P/i!troleum . and Chemicals should 
vigorously pursue the matter with the Ministry 
of Health so that a central legislation on effluent. 
disposal criteria is enacted soon. 

'm1e Committee regret to observe that this im-
portant industry which eould play a significant 
role in the economy of the country, did not re-
ceive the attention that it deserved from the very 
beginning with the result that no significant 
.~adway has been made in the setting up of 
petro-cilemical -industries and the country has 
to tiepenc:1 .for most of its requirements in petro-
chemicals on imports. It is only after a time' 
la,g of abou1 a decade that the petro-chemical 
industry is now engaging the attention of Gov-· 
emment 

The progress in the setting up of petro-chemical 
complexes in the country especially in the pub-· 
lie sector, has not been very satisfactory. Ex-
cept for the Metbanol1'lant which has been set 
up in the Trombay Unit of F.C'!. nothing has 
so far been done in the public sector in the field 
of petro-chemicals. The Committee note that 
while some units of the petro-chemical complex 
in the priva1.e sector at Bombay (NOCIL) have 
been commissioned recently and commercial 
production may start towards the end of 1968, 
the public sector complex at Koyali (Gujarat) 
is still in its preliminary stages. It is unfort.u-
nate that public sector which sho.uld have been 
the pace-setter in· this industry, has lagged be-
hind. The Committee hope that determined and 
effective measures would be ta'ken to set up the' 
cOmplexes at Koyali and Barauni at at an early 
.date so as to make up for lost time. It would, 
however, be quite some tj~ before the countryy 
.catcb~ ,up and finds a pli.ce ,on the international' 
petro-.Chemieal map. 
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The Committee feel that there is not much to 
be gained in planning petro-eh,emical complexes 
unless the establishment of such complexes is 
synchronised with the establishment of other 
units-consUmer and ancillary industries-
which utilise the products of the basic complex. 
Since the petro-chemical products are to be used 
as intennediates in other industries it is obvious 
that unless the other industries are also develop-
ed simultaneously, petro-chen;Ucal production 
will suffer. 

The Committee have, in para 2.62, pointed out 
how planning has erred in licensing a number of 
consumer indus1ries without simultaneously 
arranging for the production of intennediate raw 
materials within the country. Unless adequate 
attention is paid to propeTschedulinll and coor-
dination of petro-chemical projects, there is like-
lihood of similar mistakes beinll repeated now 
in the reverse direction. The Committee would, 
therefore, stress the importance of maintaining 
close co-relation between the basic manufac1.ur-
ing and the secondary and tertiary programmes 
in the planning of petro-chemical complexes. 

The Committee note that fast technological im-
provements are taking place in petro-chemicru. 
industry which is highly sophisticated. The 
scope for technological research and innovation 
is very wide. In fact technological innovations 
and obsolescence are the very characteristics of 
petro-chemical industry. The developing coun-
tries trying to enter the petro-chemical field have 
to encounter a large number of initial difficul-
ties. There is need to safeguard against acquisi-
tion of already obsolescent processes. The Com-
mittee realise that basic research in this field is 
expensive and, therefore, purchase of advanced 
technology in the early stages is a necessity. In 
the beginning. the country will have to import 
a large quantity of technological equipment as 
well as process engineering "know-how". Simul-
taneouslv an intensive research and development 
programme must be started so that the drain on 
foreign exchange is reduced to the minimum. it 
is obvious that the progress in the direction of 
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developinJ;! our own know~how cannot be ex-· 
pected to be quick but there should be no c0n-
tinued dependence on imported technology also. 

41 7.10 The Committee cannot too strongly emphasise 
that an extensive research and development pro-
gramme should be organised in this field. For 
this purpose, they suggest that Government 
should encourage and strengthen purposeful and' 
industr'y-oriented research in petro-chemicaIs, so 
as to improve and innovate upon purchased 
know-how with the, ultimate objective to do 
away with dependence on imported technology 
and to make the country self-reliant without al-
ways relying on foreign technical collaboration. 
and know-liow. 
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I. CLASSIPlCATION OF RI:coMMENDATIONS 

A Reeommendations for improving organisation and work-
fng: 

Serial Nes. 2-8, 10, 11, 13, 14. 16-2.%; 24-26, ~1. 

B. Becommendations for effecting econOIJlY: 
Serial Nos. 1, 9, 12, 15; 23 Be 27. 

D:. AHALYBIS 01' MOM lMPoaT.urr Rir:OJDIENDATIONS DIRBCTED 
ft)WAlmS EOOROK'r 

S. No. as per 
:'S. No. Summary of Panicu1ars 

RecommeDdations 
(Appendix n) 
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1. 1 

'2. 15 

3. 23 

The petro-chemical industry is a sequel to pet-
roleum processing and refinery operations. Yet 
the development of petro-chem.icals has not gone 
hand in hand with the setting up of refineries in 
the country between 1954-57. Co-ordinated 
planning could have put surplus naphtha to good 
use, thereby saving considerable foreign ex~ 
change spent on the import of petro-chemicals. 
It is imperative that Government should exer-

cise a broad control over prices of petro-chemi-
cal products once the plants are commissioned 
to ensure that these are in conformity with the 
original stipulations. Such a step would keep 
a check on risin~ prices. 
Market potential and versatile nature of petro-
chemicals to save scarce foreign exchange 
through iQlpor~ substitution calls for concerted 
measures to develop the petro-chemical indus-
tries, specially those whiclt help to save imports 
of scarce fibres, non-ferrous metals, synthetic 
rubbers etc., on a high priority basis. 

120 
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4 27 Obsolescence and technological innovations are 
the very characteristics of petro-chemical indus-
try. There is need to safeguard agaiIlS't acquisi-
tion of obsolescent processes, which could obvi-
ously put the country at a distinct economic dis-
advantage. Moreover, continued dependence on 
imported technology is also harmful technically 
and economically. Therefore, an intensive re-
search and development programme should be 
organised in this vital field. as early as possible 
so that the drain on foreign exchange is reduced 
to the minimum. 
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