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| NTRODUCTI ON

India has been initiating liberalisation policies pertaining
to trade and industry to reactivate a stagnating industrial
sector. Since the early 1980s the state has been making way for
market forces to determne resource allocation in the econony.
Li beralisation policies, calling for a gradual deregulation of
trade and industry coupled with a wthdrawal from the public
sector, aimto increase conpetition in a hitherto protected and

regul ated industrial sector with the goal of achieving efficient
out cones.

In India, the governnent has played a key role in shaping
the structure of industry, including the petrochem cal industry.
Initially, government policy regulated the entry of new firns and
the capacity expansion of incunbent firns; apart from providing a

high level of protection. W perceive these policies as an
erection of artificial entry barriers. The erosion of these
barriers, in the process of liberalisation, was expected to

enhance conpetition. The changes in the extent of conpetition can
be gleaned from observing changes in industrial structure which
are an outcone of |iberalisation policies.

How does one examine the efficacy of liberalisation policies
in an industry? Literature on industrial organisationindicates a
negative correlation between the level of conpetition in an
industry and the presence of entry barriers. There are two kinds
of entry barriers in an industry: artificial barriers which are
i nposed by a government and natural barriers which are an outcone
of the structural characteristics of an industry and the strategic

behaviour of firns in that industry. Ther ef ore, any study of
energi ng conpetition warrants an analysis of entry barriers in an
i ndustry. Such a study facilitates the exanination of whether

policies designed to enhance conpetition in an industry renove
these barriers.



The petrochem cal industry in India is one of the industries

being liberalised in order to nmake it conpetitive. VW have
selected to study the petrochem cal industry because of its
growing inportance in the industrial sector on three counts: (a)
it is an energing 'core' industry in that as a producer of
internediate goods, it has nunerous -forward and significant

backward |inkages to other industries; (b) the end-products of
petrochem cal inputs are increasingly becoming a part of the
consunption basket of a large section of the population; and (c)
petrochem cal end-products are increasingly becoming substitutes
for natural products. Therefore, the petrochem cal industry woul d
be crucial for industrial devel opnent and grow h.

Industrial structure in India has been largely determ ned by

governnent policy. Policies in the pre—iiberalisation period
inposed (a) entry restrictions and (b) capacity restrictions on
firme through industrial licensing and the Monopol i es and
Restrictive Trade Practices (MRTP) Act. Li beralisation policies

have renoved both entry and capacity restrictions on firms in
order to build up a conpetitive market structure, thereby renoving
artificial entry barriers. The renoval of these restrictions have
enabled farms to build up excess capacities and vertically
integrate - both strategies are potentially entry deterring. The
petrochem cal industry (both donestic and global) is one of high
fixed and sunk costs, and economes of scale. These inherent
characteristics of the petrochemcal industry coupled wth the
other natural barriers arising out of firm strategies has resulted
in high concentration and the continuation of an oligopolistic
industrial structure. Under these circunstances, how efficacious
are liberalisation policies?

Qur study is an attenpt to test the hypothesis that while
liberalisation policies attenpt to renove artificial entry
barriers, natural entry barriers my continue to i nhi bi t
conpetition in an industry. The problemis conmpounded by the way
liberalisation is sequenced. Donestic liberalisation precedes
trade liberalisation thus enabling donestic firms to t ake
advantage of liberal donestic policies while being protected from



external competition. Gven the above hypothesis, the objective
of the study is to analyse how, despite liberalisation policies,
the operation of natural entry barriers can be inimcal to
conpetition in an oligopolistic industry.

Chapter ne sifts through the existing literature for a
definition of liberalisation before elaborating on the theoretical
under pi nni ngs of conpetition and the role of entry barriers in
defining the degree of conpetition. It then examines the
literature on entry barriers in industrial organisation theory and
international trade. The chapter concludes by outlining the
net hodol ogy of the study, and the sources of data used.

Chapter Two traces the growh and devel opment of the Indian
petrochem cal industry and situates it in the global context. A
brief technical note to the industry is provided to facilitate an
understanding of the nature of the industry. The latter part of
the chapter exami nes the structure of the domestic industry on the
basis of concentration, vertical integration and excess capacities
of firms, and then outlines the nature of entry barriers in the
petrocheni cal industry.

Chapter Three exanmines the role of government intervention

whi ch has shaped the structure of the petrochemical industry in
India. In the regulated reginme, the role of the governnent was to
erect artificial entry barriers in order to ‘'direct’ i nvest ment
into areas of national priority. Li beralisation policies have

sought to bring down these entry barriers to enhance conpetition,
in the petrochem cal industry. But natural entry barriers renain
untouched by Iiberalisation policies.

The first section of Chapter Four offers three nodels
anal ysing the entry deterring possibilities of excess capacities,
verti cal i ntegration and concentration in an i ndustry
characterised by high fixed costs and scal e econom es such as the
petrochem cal industry in India. The first two nodels, set in the
theoretical framework of the New Industrial Organisation, exam ne
how firm strategies - building excess capacities and vertical
integration - provide opportunities for- incumbent firns to deter



entry and thus enjoy continual market power. The third nodel
incorporates the dinension of trade to exanmine the welfare
implications of free entry of firnms in a highly concentrated
domestic market (a) under conditions of autarky, (b) wth free
trade and (c¢) with the inposition of tariffs.

The second section of the chapter offers suggestions for new

forms of governnent intervention in the light of our analysis.
Gven that liberal trade and industrial policies in t he
petrochemi cal industry can counter the spirit of |liberalisation,

it becomes inperative to forrmulate policies conplenentary to

liberalisation in order to handle market disruption problens that
arise in a liberalised environment.



Chapter 1

LIBERALISATION. COMPETITION AND BARRIERS TO ENTRY

The objective of liberalisation is to induct conpetitive
-forces into the econony. Mor e specifically, l'i beralised
industrial policies are targeted to increase conpetition and to
obtain efficient outconmes in industry. In a world without market
i nperfections and externalities, liberalised markets would lead to
a first-best Pareto optinmal situation. But in a second-best world
of imperfections, it becones inportant to trace the inplications
of these liberalisation policies. Liberal industrial policies can
have conpetitive outcones only in the absence of entry barriers.
Li beralisation policies renmove artificial barriers to entry by new

firms, and allow capacity expansion of incunbent firns. However ,
the existence of natural barriers indicates inperfect conpetition
as reflected in the industry's structure. This chapter will

review the existing literature on liberalisation, conpetition and
barriers to entry keeping in view our case study is of the
petrochem cal industry.

LI BERALI SATI ON:  DEFI NI TI ON AND CONCEPT

Li beralisation in its broadest sense, is a shift towards
decreasing governnent intervention in economc activity. Two
significant forns of intervention have been — direct state

participation in economc activity and governnent's regulatory
role through industrial and trade policies. Liberalisation would

then denote deregulation — a decrease in governnent role in
resource allocation, production and distribution decisions in the
econony and privatisation — a decrease in the government's

direct participation in economc activity.

At one end of the spectrum liberalisation stands for m nimum
governnent activity [Guha 1990:1]; and at the other enda
l'iberalised market where there are no quantitative restrictions
either on buyers or sellers. Since all restrictions are not
quantitative, liberalisation in a nobre general sense could be



defined as any policy action which reduces the restrictiveness of
controls - either their conplete renoval or the replacenent of a
nore restrictive set of controls wth |less restrictive ones
[Kruegar 1986:16].

It 1s inportant at this point to nmake a distinction between
liberalisation as 1t s wunderstood an India ae against it=

definition in the theoretical literature. India has had a history
of nyriad controls and regulation on industry especially, on the
size of firms, output, location, production pattern and trade.
Therefore, any relaxation of t hese controls constitutes
liberalisation and deregulation of industry 1s part of this
process. ' Xr\ the theoretical literature however, liberalisation 1s

uswally understood as an ‘opening’ uUp of the econony with respect
to trade, both in terms of +trade restrictions as well as
excharne-rate control s.

LIBERALISATION POLICIES IN INDIA

Government liberalisation policies have been structured to
revitalise Indian industry by infusing it with a greater degree of

conpetition. As opposed to earlier policies which directed
investnent in industry to what were understood to woe ‘nationally
desirous' in a protected environment, liberalisation allows a

manufacturer greater liberty in selecting investnent levels and
output patterns according to the dictates of the mar ket .
Liberalisation, by systematically deregulating i ndustry and
cutting down restrictions on trade (especially inports), aims at
infusing greater competition inte the industrial sector and
thereby increasing growth and efficiency.

Liberalisation policies in India had a nodest beginning in
the late 1960s to remedy the foreign exchange and fiscal problens
faced by the econony. The relative nerit of the market as
opposed to state directed devel opment began gaining support on
account of three problens facing the econony fromthe late 1960s.
The first was the prolonged stagnation in the industrial sector .



The second, an increasing inefficiency and low rates of return of
the public sector as a whole into which the governnent had
committed vast resources resulting in an internal resource crunch.
The third was the recurring balance of paynments crises. A
conscious policy of literalisation was advanced by policy-makers
as an effective nmeasure to counter these problens. Liberalisation
was envisaged to tackle both the problens of resource mobilisation
and efficiency and thereby the foreign exchange problem as well.

Folicy-makers appear to have had t he following t wo
hypot heses on how liberalisation would tackle the above problens
the effects of tiberalisation on tackling both dermand and
supply-side constraints in the econony:

1. "Liberalisation Of industrial and trade policies will inprove
industrial efficiency by:

(a) providing greater access to inported internmediate inputs,
capital goods and technol ogy:

(b> exposing donestic producers to conpetition, external and
internal, and thereby force themto reduce costs, and

(c) lifting curbs un the growth and =.ze of firns so as to exploit
scal e economi es.

2. I nprovenent in efficiency and the resultant reduction in costs
will stimulate domestic demand and enable India's industrial

products to conpete abroad, thereby rel axi ng denmand- si de
constraints on industrial growh." tGeldar 1990: 603

funtil 1991 there was no e official policy statenent
setting out explicitly what the new econonmic policy was and what
it intended to achieve. The novelty of the policy was perceived
only when changes in policy and procedures relating to aindustrial
licensing, exchange rate policy, inport policy along with some
observations about the need for rationalising and sinplifying the
systenms o+ fiscal and admnistrative procedures were pieced
together. MWolicies that are directed at the industrial sector can
be classified into two cateaories: (&) domestic liberalisation and
(b) trade 1iberalisation. This distinction is nade because 1iri the
Indian context these two have not been inplemented i1n tandem
Donmestic liberalisation nNot only pre-dates trade liberalisation
but has been nore systematic.’



Donestic Liberalisation

Domestic liberalisation policies sought to redefine the
contours of the state and market im favour Of the market in the
domestic sphere of econonic activity. These policies were ained
at deregulation and privatisation. To translate these objectives
inta policy terms, the government fornulated the follow ng
nmeasures to facilitate capacity and output expansion and to renove
procedural impediments to investnment and growth of firns.

Delicensing: A nunber of industries (apart from the snall-scale
sector) were progressively delicensed by the time the New
Licensing Industrial Policy [NILF]I was enunciated in 1591.

NI LP delicensed all industries irrespective of size of
investment or the ownership of the wundertaking except 18
i ndustries which still required |icensing. The nunber of
industries was later reduced to 15.

Broadbanding: Diversification ain specified i ndustries was
permtted without obtaining an industrial license, initially

subject to the condition that the firmdid not cone ‘under
the purview of Mnopolies and Restrictive Trade Practices
[MRTF] Act & Foreign Exchange Regul ations Act [FERAJ. This
policy was designed to introduce sone flexibility into the
i censing mechanism and to enabl e manufacturers to utilise
their capacities nore efficiently and fine tune their

product mx z:n response to market demand. This schene
commenced with the machine tools industry in 1983, and the
list grew steadily. In August 1988, the government

announced that the broadbanding facility would be available
for conpanies that cane under the purview of the #™MRTF and

FERA in Appendix aA. and would be subject to export
obligations irn respect of non- Appendix A rompanies. This
policy measure lost its relevance due to the |iberalised

licensing policy in the NILP £19911.

Re-endorsement of Capaci ty: Li censed capac.ty in selected
industries was increased by an additional 257. over and above
the highest production level achieved during the previous
five years. Also, automatic growmh was allowed. Thi s
policy became redundant after the NILP t£19913 when I|icensing
was limted to a small list of industries.

Minimum Economic Scal e: M nimum capacities of operation were
prescribed in select industries in order to exploit
econonm es of scale. This was wth a view to increase
efficiency in units that could not exploit scale, econom es
because of the stringent licensing |aws. As on February

1990, 106 products in 14 broad industrial groups had a
prescribed m ni mum economi ¢ scal e of operation.



MRTF Constraints: |In nany cases, |arge business houses and FERA
conpanies were excluded -from taking advant age of
liberalisation neasures announced since the late 1970s. The
nore recent measures have displayed a tendency to permit
liberalisation for these groups but nostly wth a caveat
dermandi ng either export obligations or the pronotion of

industrialisation in a backward area. The nost inportant
trend however, has been the gradual r enoval of the MRTP
constraints thensel ves. The turnover |limt by which a

conpany came under the purview of the MRTP Act was gradual ly
raised fromRs 20 crs to Rs 100 crs in 1985 and soon after

to Rs 500 crs, tiil the ceiling was conpletely scrapped
under the nNitF C1991 3.

Qpening up the Public Sector: Areas that were earlier under the
exclusive purview of the public sector were gradually opened
up to the private sector.

The policies of broadbanding, re-endorsenent of capacity and
the prescription of MES were part of the earlier liberalisation
packages before the l|large-scale delicen=zing in the NILF [19911]
made them redundant. amongst these policies, the stipulation of
MES was aimed at increasing the efficiency of industries where
sire wae pivotal to efficiency. |If firns had been constrained by
snmall size in the pre-liberalisation period, they could expand to
MES and beyond to cbtain efficiency gains. But for the new firns,
since entry had to be 1arge-scale, the cost of entry increased

creating an entry barrier. This policy thereby threw up two
probl emati c outcomes when dealing with the question of MES and the
anti-competitive outcones of such a pol i cy in terns of
concentration and firm sire. Industrial organisation tas shown

that the relationship bet ween size  Of entry and t he
anti-competitive effect of large size 1s not so sinple.

Hini mwn EcoOnom C Size and Concentration:

A rather sinplistic assunption is often nmde that goes as
follows: as entry :ncreases. the level of concentration 1n a firm
declines and a large MES iz an inpedinent to entry.' However, as
Davies (1988: 931 has shown the causality 1s not so sinple.

Suppose an industry has sales, imitially of & and a



Herfindahl index G4 The typical size of a firmin an industry .is
defined as

= &M where [H = the nunbers equival ent di nension
of the Herfindahl index &
& = equivalent size of the firm

Now suppose a new firmenters the industry at size A& wher e
concentration in terns of the Herfindahl index is:

M = 252,52
The post-entry concentration in terns of the Herfindanhl index is:

H= ) sf + as®’ = $"a + A% = w1+ AT

(5 + asHH)® %01+ A HY (1 + aBD?
* . 2 - 2
It follows that H > H if 1 + A"H > (1 + HA)
1t.e. 1§ ATH > 2+ HAT
i.e. if A > 2+ AH or X> 2/(1 - H)

It 1s therefore possible that entry can increase corcentration if
the entrant is relatively ‘large’, where ‘'large’ is made precise
by X > 2/<l —OH). For instance, this 1is true for an entrant
little nore than twice the typical size in an unconcentrated

industry, but larger-scale entry would be required as CH increases.

Minimum Economic Size CMES> and Firm Size:

Econoni es of scale exist when the production cost of a

singl e product decreases with the number of units produced. In
this situation, the nobst efficient industrial structure would be
one which could serve the entire market or at least one that s
large relative to demand. However", if firns are nuch larger than

MES, concentration will be greater than is strictly required by
efficiency. Most firns do operate with a notion of MES, but ir
India since esrlier policies had stringent rules about scales of
operation wi thout regard to HES, Iliberalisation policies had to
prescri be HES of operation to enable firms.to exploit econom es of

o
scale.
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The setting up of ~ES of operation is based on a fundamental
proposition in industrial organisation that there 1= a mninum
efficient capacity (and thereby scale of operation) that firns
must operate at in order to function efficiently or at |east cost.
Figure 1.1 illustrates tw typical average cost curves at the firm

level.

Figure 1.1
Long Run Average Costs at Firm Level

Frice \
\
\
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- }_ ey ~
L —_—— —=
- 3 Scale
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al L snaped average costs
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\\
.
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e —— L -
MES Scale

b) 'L' shaped average costs

In a conpetitive industry, firms have U-shaped average cost
curves, where costs are nininumat C corresponding to ES (a given
efficient size) that firns operate at. In a conpetitive nmarket

firnms will conpete till price - C and all firns produce at ES
Csee Fig.1l .1 (a)3.

The nunber of firms that can exist in a market is definitely

constrained by the size of the nmarket. Therefore, if denmand at
price = C is Xe, then the market will support Xc/ES equally sized
firms arn. this ratio witl determne the level of concentration ain
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the industry. Therefore, given constant denand, the nore
concentrated an industry the larger is the efficient size relative
to the market size. However, firms behave competitively because

they are of equal size. For exanple, consider a market which
supports enly two equal -sized firns. The Herfindahl index 1gs 0.5,
which 1s not high. But both firnms have to produce at C or el se

face entry.

However, U-shaped cost curves are rare and a nore realistic

assunption wuld be to have an | —-shag.zd average cost curve such as

that am Figure t.i(b). This 1s especially so in the petrochemical
industry where fixed costs are tagh and $irms exhibit i ncreasi ng
returns to scale. Firnms are prescribed an MES of operation such

that at output below MES costs are higher than efficiency permts;
and at output beyond HE S costs are nminimum and MES is a benchmark
capacity. Therefore, anything that allows a firm to price 1in
excess of C 1s an entry barrier. Let us consider the following

possibilities:

(a) If p>C and output < Xc, and entry (for whatever reason)
does not occur, the size of the nmarket 1is deliberately
reduced. The concentration in the industry becones higher

and it becones a supply-led industry.

(b) If p>C, 1t beconmes possible to survive in the narket
profitably at scales less than M£S: in that this allows a
sub-optimal sector of small—-scale firnse to survive and
concentration i1s reduced

(c) Wthout the conpetitive discipline of new entry, exi sting
large firns nay be able to increase their market shares,
thus noving out along the cost <curve and increasing size
inequalities and concentration thereof.

The donestic liberalisation policies in I ndia of
delicensing, broadbanding, re-endorsenment of capacity, renoval of
MRTF constraints and the opening up of the public sector were
policies ained at encouraging the entry of firmse and increasing
competition. ' The exception was the stipulation of MES that was
essentially viewed as an efficiency—-enhancing measure. However,
1ts repercussions on industrial structure was nmuch nmore conplex.
Firms required huge investnents to set up capacity at MES. And
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large investrments in turn were barriers to entry. Even i+ entry
occurs, it is likely to be subsuned by the already concentrated
mar ket, thus perpetuating the existing oligopoly. But if entry-
was conpletely deterred, existing firns would continue to operate
within the dictates of an oligopoly thus further adding to
increasing the anti-conpetitive nature of the industry.

The additional problemwth #£s was that wth [large-scale
‘efficient’ operations, firns could no longer be constrained by
donestic demand and would have to be internaticnally competitive.
Therefore, apart from policies that were directed at inducing
conpetition within firns in the domestic industry, the government
initialised a series of neasures targeted at increasing the
conpetitiveness of Indian industry by allowing them freer access
to inported inputs. These measures sought to liberalise trade.

Trade Liberalisation

Trade liberalisaticn attenpts to |ower trade barriers and
inprove irndustrial efficiency through exposure to foreign
conpetition and inproved access to inported machinery and raw
material s. Policies that dealt with physical restraints on
inmports through quantitative controls or tariffs were gradually
eased through trade liberalisation neasures. The policies are:

Del etion of Itens on Banned List: The Export-lnport f[EXIMI policy
contains a list of products, the inports of which are banned
on account of the country having reached self-sufficiency
or, a product the inmport of which would affect donestic
capability. Any deletion of an itemon this list indicates
a reduction of trade barriers and consequently a reduction
in protection to donestic industry.

Shift to Open General Licence cocLd: A shift fromthe banned or
restrictive list to the ot and a further shift from a
quantitative controls to tariffs constitutes a further step
towards liberalisation.

Decreasing Tariffs: A progressive lowering of tariffs on inport?:,
far items on the 06L list also constitutes |iberalisation.

Trade barriers are essentially barriers to entry -fa firns
across countries. In India, these barriers were erected by the
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government to protect donmestic industry by preventing the entry of
foreign firnms (i.e. goods). Any shift in trade policy to decrease
its restrictiveness can be terned trade liberalisation.)

Trade and donestic liberalisation, inplemented in tandem
are expected to increase conpetition in the donestic industries
and conpel them to conpete internationally. Wiile donestic
liberalisation is expected to introduce greater conpetition irn the
donestic industry, trade 1liberalisation 1s tO expose domestic
industry to foreign conpetition. There does seem to be a
consensus that donestic liberalisation should precede trade
liberalisation in order to enable heavily protected industries to
‘ease’ themselves into  conpetitiveness w t hout drastically
di sturbing other macro-variables Csee Bhagwati 1987, Fatel 1986
etc.3.| However, the longer the gap between donestic and trade
liberalisation, the stronger the tendency for the econony to

revert to the old order of protection and regulation. Wat 1 s
clear however, i1s that 1liberalisation policies sought to increase,
the level of conpetition in Indian industry.  Several government

comrittees have been set up by the government to recomrend
policies in order to increase the efficiency of the petrochemical
industry in India, through 1liberalisation. Conpetition, being
central to liberalisation, warrants an examnation of how it is
variously constructed in mainstream economi cs.

COVPETI T1 ON AND | NDUSTRI AL STRUCTURE

Conventional economc theory nakes a case for conpetitive
markets on the grounds of efficiency. The concept of conpetition
which 1s central to mainstream econonic theory, has been the pivot
around which production 1s organised and prices and incomes are

det er m ned. In fact, "In economc |life, conpetition is not «
goal: it is a means of organizing economc activity to achieve a
goal. The economic role of conpetition is to discipline the

various participants in econonmic life to provide their , goods and
services skillfully and cheaply " [Stigler 1968:51,
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Conpetition, in the traditional sense, exists only when there
are a large nunber of sellers and buyers and no one individual can
intluence prices. The econom ¢ case for conpetition i1s, therefure,
made on the grounds that a conpetitive market system solves both
the resource allocation and incone distribution problens through
its pricing nechanism 7This pricing nechanism has an in-built
process through which a1t maxim ses consunmer and producer's surplus
thereby taking care ot the welfare problem Wile the honbgeneity
of the product and an atomistic market structure are sufficient
conditions for the existence of pure conpetition, an additional
characteristic is the absence of barriers to entry by new firns.
This was recognised by early industrial econonists and enphasised
repeatedly [see Bain 1954 & 19546, Scherer 1980:11 etc].

Nunerous otter factors are recognised as inhibiting the
working of a competitive market, thus stanping perfect competition
as first-best but ideal and ruling out its feasibility as a basis
for policy prescriptions. Somre of these factors are: a)
externalities;y b) economies of scale (or increasing returns to
scale); c) product differentiation; and d) asymetric information.
The notion of a perfectly conpetitive market was thereby discarded
as inpractical, for policy making, and the conceptualisation oOf
other forns of conpetition were formul ated.

The effort to uncover the second-best conpetitive ideal | ed
to the definition of the operational norns for a ‘workable
conmpetition' . J.e. Qark declared that perfect conpetition "does.

not and cannot exist and has presumably never existed" f(1940:2411
and went on to argue that sone departures from the purely and
perfectly conpetitive narket were neither harnful nor avoidable in
the long run (as was commonly supposed). He then fornul ated
certain mninal criteria for judging t he wor kabi lity of
conpetition which included the absence of entry barriers.
Subsequently, conditions of entry were recognised as a crucial
factor on which industrial structure and the nat::e of conpetition
depended.
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The vast literature on workable conpetition that followed
was reviewed in Sosnick C1958J. Using Sosnick’'s general schene,
Scherer [1980:421 categorised the nobst commonly cited norns ot

workability into structural, conduct and performance criteria.
The structural norme include:

(a) The nunber of traders should be at least as large as scale
econom es permit.

(b) There should be no artificial tnwhidbt Lion on mob i Li t v and
entry. (Italice mne)

(c) There shoul d be noderate and price sensitive quality

differentials in the products offered.

Entry i1s signiticant not only when conpetition is inportant
but efficiency too. For example, in Schwartzman (12731, the
following assunptions of the conpetitive nodel underlie his

conclusion relating to technical efficiency.

(1) Firms maxi m se profits.

(2) Firms have conpl ete know edge of avai l able techniques and
associ ated costs.

(3) Entry is costless.

It is significant to note that Schwartzman omits the wusual
condition of a large nunmber of buyers and sellers common to other

conpetitive nodel s. Since the first tw assunptions apply to
nmonopolistic as well as to conpetitive firms, the assunption about
entry beconmes crucial. "The ~condition of entry and profit
mexi m sing behavi our, nevertheless. may be i npor t ant for
efficiency. Easy entry encourages efficiency which therefore may
be higher under conpetition than wunder an alternate narket
structure. The condition of ease of entry, however, 1% not
sufficient for superior efficiency, for there may be other sources
of efficiency, including scale econom es which favour nonopolistic
industry and these cannot be described wi thout i nvestigation..."
[ Schwartzman 19732:75621. Schwartzman 1in  fact anticipates the

contestability literature through his notion of entry conditions.

A1t 1s therefore clear that conpetition can be encouraged only
when entry into an industry is not hanpered by entry barriers. In

other words, barriers to entry are essential for the existence of
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non-conpetitive behaviour since free entry is bound to create
conpetitive conditions.

In the literature that followed, what becanme clear was that
the assunption about entry was crucial when examning the nature
of conpetition in an industry. And the nature of conpetition
determ nes industrial structure.\ The following table illustrates
the linkages between industrial structure <as defined by the
extent of conpetition) and the level of entry barriers:

Table 1.1
Industrial Structure and Entry Conditions

Industrial Structure
Defined mainly by Market Entry Conditions
Share and Concentration

Pure Monopol y Rangi ng from

Domi nant Firm 1 high to
Tight Oligopoly [ low entry
Loose digopoly | barriers
Monpolistic

Competitien Free Entry
Pure Competition Free Entry

Source : Shepherd [1979:121 Extracts of Table 4.2

The industrial or market structure 15 defined in terns of
the extent of competition in an industry. And, what determ nes
the extent of ~conpetition is industry-specific. A general
definition would be that any characteristic of a firmthat affects
its price-cost nargin or profitability conprises its market or
industry structure. As Shepherd wites:

"The field of industrial organisation has acquired an

abundance of hypotheses about what constitutes nmar ket
structure. Neo-classical analysis was premsed on the
firms market share, atom stic or pure nonopoly. Then cane
the Chamberlainian group of the 1930s, Bain's entry barriers
of the 1950s and firm size and advertising in the 1960s"
[ Shepherd 1972:251.
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Hay and Morris [1979:2003 define the primary constituents of
i ndustri al structure as scal e. concentration anrd pr oduct
differentiation. Dichotom sing each of these aspects of structure
1into high (x) or low (w), they obtain the following classification
of possible market structures:

Table 1.2
Classification of Industrial Structures

# Scal e Concentration Product Differentiation
1. x ®
2. X » O
3. x (o] X
4. X 0 o
5. D] X
X
6. o X o]
7. o 0 X
8 0 o
! o
Sour ce: Hay and Morris [197%:2001
Apriori , possibilities (3) to (&) in the above table can be
elimnated since large scale 1is not cansonant with | ow
concentration or wice versa. Possibility (8) represents the
structural conditions for perfect competition, while (1) 1s that
of a nmonopoly. Possibility <7> represents Chamber | ai ni an
nmonopol i stic conpetition and (2) represents a honogeneous

oligopoly which typifies the Indian petrochem cal industry.

Al t hough an abundance of factors constituting structure nake

for a conprehensive study, it is obvious that the selection of the
nmost significant determ nants of market structure are industry
specific. Shepherd includes the following elenments based on
“"theoury and part enpirical studies..., though w thout wunanimty"

[1972:25],

taj Market share

(b) Leading firm group
(o) Entry barriers

(d) Firm size

(e) Advertising intensity
(f) Growth rate

18



However entry barriers appear to be a common denom nator
while determning industrial structure which in turn rests on the
extent and nature of conpetition in an industry. -A distinction is
made between entry barriers and actual entry. ® This distinction
is crucial to the theories that focus upon potential conpetition
and not actual entry as inportant in narkets that are typically
i mperfect. Potential conpetition relates to conditions of entry
and rcnsequent incunbent performance as a mechanism to control
power [Gilbert 19896:.

The notion o+ potential conpetition was in fact put forth by
J.w. Cark. ' It was however, resurrected and devel oped al nbst a
century later by the contestability theorists such as Eaumol,
Panzar and willig. What it essentially propounds i1s that as |ong
as entry barriers are mininal or non-existent, there is conplete
freedomto enter and exit. The nmobility in an industry is a
market disciplining factor and it 1s one of the essential forces
of conpetition irrespective of industrial or market Structure.

The following section discusses the different forms that
entry barriers take in industry.

ENTRY BARRI ERS IN INDUSTRY: ARTIFICIAL AND NATURAL

Entry is defined as a new legal entity where a new
production capacity is set up. Anything that inpedes this entry-
is an entry barrier. Conditions of entry play a crucial role in
determining the structure of an industry and has been of
continuing concern to industrial or gani sation econoni sts.
Industrial Organisation literature 1s replete with definitions ot
entry barriers which are paradigm-specific, and will be discussea
in the next section. In this section we discuss the broad
categorisation of entry barriers into artificial and natural
barriers, and their inplications for liberalisation policy.

There are two types of entry barriers in an industry
artificial and natural. Artificial barriers are legal exclusions
that arice from governnment constraints such as |icensing, quotas,
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permits, patents etc. Natural barriers are those that. are
intrinsic to the nature of the industry or those that are a result
of firmstrategies. Wile industrial organisation literature has
enphasi sed natural entry-barriers, it is literature on regulation
of utilities that has dealt with artificial entry—barriers. in
India, early industrial policy has revolved around putting up
artificial entry barriers in industry. And in this context it 1is
inportant to study both artificial and natural entry barriers.

Artificial entry-barriers include governnent policies that
restrict the growmh of the firm (in terms of asset limts) and
licensing rules that dictate what firns should produce and where.

Natural entry-barriers are either intrinsic to an industry
or arise out of #firm Strategies. Barriers that are intrinsic to
the industry ar& high cost of investnent (and/or positive sunk
costs). For exanple, in an industry where scale econonies are
significant, output i1s definitely constrained by the size of the?
market and that nakes it 'efficient' to have only one firm In
this case, scale econonies becones a natural entry-barrier.

Natural entry-barriers that can result out of firm
strategies are concentration, vertical integration and excess
capacities. Natural barriers can be further classified into those
that are natural to a firm and those that arise as a result of a

firms operating strategies. In Salop's [19793 ternms they are
“innocent’ and 'strategic' entry-barriers respectively. "An
i nnocent entry-barrier IS unintentionally erected as a side effect
of innocent profit maxim sation. |In contrast, a strategic entry

barrier is purposely erected to reduce the possibility of entry"
[Salop 1979:335

Natural entry-barriers that are intrinsic to an industry are?
the high cost of investment and sunk costs. These are significant
where scale economies are inportant and confers first-nover
advantages to the incunbent firm Wth the existence of scale
econonies output 1s constrained by the size of the market. I'n
this case, an efficient entrant nmay be deterred by an established

20



firm who has sunk sufficient costs to make his own exit
uneconomni cal and entry nutually destructive.

Natural entry-barriers that arise out of firmstrategies are
industry specific and nunerous. Firns may choose a variety of

ways to deter entry and retain narket power. Firms may hold
excess capacities, integrate vertically or differentiate their
products. Though these strategies are enployed to naximse

profits, they certainly constitute an entry barrier if they
contribute to the strengthening of oligopolistic hold of the
i ndustry.

Trade barriers are anal ogous to our notion of artificial and
natural entry-barriers in industry. Trade barriers are a nyriad

conbi nati on of government-dictated artificial and nat ur al

obstacles to trade. Governnent -i nposed artificial barriers
include tariffs, quantitative restrictions, |laws on patents and
controls on exchange rates. The natural barriers are the

asymetry between the technol ogical and structural characteristics
of foreign vs. donmestic industries and restrictive trade practices
such as dunpi ng.

Liberalisation policies attenpt to renove artificial barriers
to entry. And since they are inposed by legal dictate and
constitutional authority, they can also be simlarly renoved.
Kahn [1988:1161 states, "No barrier to entry is nore absolute than
one inposed or enforced by the sovereign power of the state. Al
others are potentially subject to hurdl i ng, erosi on or
circumspection.” Y On the contrary, our contention is that while
artificial barriers can be easily renoved, other barriers persist.
The persistence of these natural barriers to entry negates the
objective of building a conpetitive market by eroding artificial
barriers. The renmoval of artificial barriers allows firms to
behave in ways that accentuate natural barriers. Therefore, the
probl em of inducing conpetition in certain industries (such as
those with econom es of scale) through policy neasures becones ar
nore conplex. Industrial Organisation <70y theory has attenpted
to unravel this conplexity by focussing on entry barriers.



ENTRY BARRI ERS I N | NDUSTRI AL ORGANI SATI ON LI TERATURE

The nost appropriate definition of industrial organisation
is perhaps by Shepherd [1984:574]. He says "I ndustri al
organi sation is about the nature of the conpetitive process and
the effects of nonopoly distortions (and possible benefits) in the
variety of actual markets." This definition enphasises the point
that industrial organisation theory draws sustenance from the
actual working of the market, the framework of any particular
study not withstanding.

The entire mainstream industrial organisation literature can
be categorised into four quasi-chronol ogi cal perspectives:

(a) The S-c-p paradigm Od Industrial Organisation
<b) The Chi cago School
(c) Theory of Contestable Markets
(d) The New Industrial Organisation
Industrial economics (or what 1is now called Industrial
Organi sation) cane to be known as such when it branched off from

the micro-theory of the firmwith the work of Mson, dark and

Bain. Bain's semnal contribution to 10 was instrunental in
dubbing the initial phase the Structure-Conduct-Per formance
paradigm now called t he ‘old’ i ndustri al or gani sati on.

I ndustrial econom cs evolved from new ways of looking at the firm
Othodox neo-classical theory of the firm was based on the
technical nature of the firmas represented through a production
function. The departure came from a desire to analyse the
econom ¢ behaviour of firnms through structure, conduct and
performance rel ationships which could be enpirically supported.

The Chicago School opposed the establishment Oof a separate
branch of economc work called Industrial Organisation. But their
critique of the Ad 7o formed a framework which was distinct
enough to be <called the Chicago School. The Contestability
theorists offered an alternative definition of conpetition and
their analytical work took the Chicago School's work to its
| ogi cal end.
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At the sane tine, the ‘New' Industrial Organisation grew out
of the 'aAd I ndustri al Organisation, Wwhich was dubbed as
empirically-led theory and started using gane-theoretic nodels to
anal yse firm behaviour. This departure is exenplified in Tirole
[19881 where he examines the firm from both the technol ogical and
contractual points of view - with special enphasis on the Ilatter
[ 1988: 15- 603. Tirole in fact bl ends t he ol der
(neo-classical/production function) and newer (more
m croanal ytic/contracting) theories as conplenentary theories.

WIlliamson 19901 calls this entire set of non-neoclassical work
22
on the theory of the firma ‘nexus of treaties'.

The following section will outline how entry barriers are

analysed in Industrial Organisation theory. Qur review is
restricted to entry which manifests itself as a new firm where
fresh production capacity is set up. An entry barrier 1s any
i mpedi ment, intentional or unintentional, to entry. Entry can
al so occur by other means, |ike acquisitions or nergers. Such
entry is not typical of firms in India. And keeping in view that
our case study is that of the petrochem cal i ndustry, a

homogeonous ol i gopoly, our review is restricted to studies in
industrial organisation pertaining to entry through investnent,
and entry barriers in a honpbgeneous oligepolistic industry to
prevent such entry.

S GP Paradigm: The Ad Industrial oOrganisation and Entry Barriers

This phase of industrial organisation theory was synonynous
with the work of J. Bain in the 1950s, and was l|loosely referred to
as the Harvard School. Industrial economics was a narked
departure fromthe theory of the firm nanagerial econonmics or
even price theory. This branch of economcs evolved an identity
of its own through the work of Mason, dark and Bain. Bain's work
stemmed from attenpting to explain inter-industry difference in

profits which led to his main contribution to i ndustri al
organi sation theory: that of highlighting the role of & «ry
barriers and the notion of limt pricing, both set wthin the

23



S -G P paradigm which survives even today in various formns. The

S GP paradigm "...established an analytical and enpirical
nmet hodol ogy which was to dominate the subject for at least 20
years." CDavies et al 1988:21. The S GP paradigmis illustrated

in Figure 1.2

It is inportant to note that the S CGP paradigm does not
require a specification of market or industrial structure but can
be used to analyse industries that conform to any industrial
structure. Gven that the pre-requisites of perfect conpetition
do not exist, the novelty of this approach was that it could be
used to analyse a situation with any degree of inperfection since
mar ket structure, conduct and performance depend on relatively
stabl e and observable conditions. |In addition, the S GP paradigm
is structured in a formso flexible that it could be nodified to
form the basis for nmuch of the enpirical work that was carried out
for decades to cone. In fact the s-c-p paradigm "... entailed
theoretical analysis of one or nore of the causal Ilinks in the
S-C-P trilogy which was typically subjected to enpirical testing
agai nst large scale inter-industry data, increasingly with the use
of econonetric techniques" CDavies et al 1988:23.

The inmportance of entry barriers as a significant deterrent
to conpetition gained currency on account of Bain's semnal work
on "Barriers to New Conpetition" [19561.* In early industrial
econom cs, inter—industry differences in profits were expected to
di sappear in the long run under conditions of perfect conpetition
which inplied free entry. The same outcone would al so be expected
under conditions of nonopolistic conpetition. However, there was
substantial enpirical evidence that inter-industry differences in
profitability was a persistent phenomena. Such differences were
first explained in ternms of a single variable, i.e. concentration.
However, Bain's work showed that it was not concentration per se
that was the root of the problem but barriers to entry were.

Bain shifted the +ocus of enpirical research ain industrial
econom cs away from the case study approach to the analysis of
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Figure 1.2

Structure - Conduct - Perfornmance
(A Model of Industrial Organisation Analysis)

Basi ¢ Conditions

Supply Demand
Raw Materials Frice Elasticity
Technology Substitutes
Unionisation Rate of Growth
Product Durability Cyclical & B
Value/Weight Seasonal Character
Business Attitudes Furchase Method
Public Policies Marketing Type

MARKET STRUCTURE

No. of Sellers and Buyers

Product Differentiation
Barriers to Entry
Cost Structures

Vertical Integration
Conglomerateness

l

CONDUCT

Pricing Behaviour
Product Strategy and Advertising
Research and Innovation

Sour ce :

Flant Investment
Legal Tactics

PERFORMANCE

Production and Allocative Efficiency
Progress

Full Employment

Equity

Scherer, FF M [1980:4 1
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industries by wusing statistical tools on cruss-industry-level
dat a. He used profits as a 'litmus test' <for entry barriers to
substitute for real barriers since the possible outcone of entry
barriers were high profit rates. ,This proxy has been used by many
econom sts who have regressed profit rates on a host of industry
specific variables to denote entry barriers.

In Bain's definition, barriers to entry are factors that make

it possible for established firnms ain an industry to enjoy

supra-nornmal profits without attracting new entry. Wthout entry

barriers, firms cannot sustain long-run market power. Thus,

preventing the entry of new firnms was crucial to retain such

power . Bain listed four sources of entry barriers:

(a) Econonies of scale (e.g. Fixed Costs): ©Bain argued that if
the minimum efficient scale is a significant proportion of
the industry demand, the market makes supra-nornal profits

wi thout inviting entry.

(b) Cost advant age of established firns: The established firns
may own superior production techniques, | earned through
experience (learning by doing) or through R & D (patented or
i nnovations). They may have accunulated capital t hat
reduces their cost of production. They may also have
foreclosed the entrant's access to crucial inputs through
contracts with suppliers.

(c) Product differentiation advantages: I ncunbent s pat ent
product innovations (which of course, can be seen as a cost
advantage relative to the product), or they may corner the
right niches in the product space and hence enjoy consumer

loyalty.

(d) Absol ute capital costs: Large capital requi rements, in
absolute terns, constitutes an entry barrier. Entrants, in
this case have trouble financing their investnents for two
chi ef reasons: banks are |less eager to lend to entrants who
are less well known than incunmbents and in case of entry,

i ncunbents can inflict losses on entrants in the product

market in order to reduce their ability to finance new

investments.

Bain further categorised entry barriers in terns of incunbent
behaviour in the face of an entry threat Ccited in Waterson
1984:571:

(a) Bl ockaded Entry where barriers are such that established
firms could price even at the nonopoly level yet still not
i ncur entry.
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(b)

(¢)

(d)

Easy Entry where barriers are so small that pr
very slightly above costs allows entry.

Ineffectively | npeded Entry where pricing at a
which no entry will occur is less profitable than
short run profits and allowing entry.

Ef fectively Impeded Entry where pricing at t he
which no entry will occur is nore profitable than
short run profit and allowi ng entry

Bai n's argunent that a potential entrant m ght be

i cing

even

l=2vel at
maxi m si ng

| evel at
maximising

if the capital requirements of entry were large in absolute

deterred

terns

did not conmand nuch respect. But the nore recent contestable
mar ket theory inplies that entry wll be deterred if a large
fraction of entry costs are sunk and, therefore, the relative
i mportance of sunk costs are correlated with the absolute leve® of
capital requirenments. Schmalensee C19B9: 9693 in fact states the
following as a ‘stylised fact' : "Measures Of scale economies or
capital reguirements tend to be negativelyrela ted to entry. In
other words, both scale economies and high capi tal CcOSts are
potent { al ent rydet errents. "

Bain's systematic attenpt to reveal a correlation between
measures of market concentration, conditions of entry and
supra-normal profits revealed that in the absence of substantial
barriers to entry, the correlation between profits and market
concentration was weak. This revelation led tu Bain'e theory of
limt pricing which was later nodified by Sylos-Labini and
Modigliani.

The Bain-sylos—Labinti -tliant Limtt Pricing Model :

The essenti al assunptions of the Bain-Sylos-Labini-Modigliani
Limt Pricing Mdel are:

(a) There are two periods: pre-entry (t=0} and post-entry (¢t=1).

Entry may occur only in period 1.

(b) There is a single established firmor a co-ordinated cartel,

(c)

the incumbent (4>, and a single potential entrant

Consumers are indifferent between purchases

(),

from

t he



incunbent or the entrant and have no costs of swit:ning
suppl i es.

(d) Demand does not change.

(> In period t=1, the incunbent can commit to an output |evel
«i which it nust maintain at all future periods.

The market price is P(xu) in the first period and P(xu+xe) in the
second period, where xe is the entrant's production. Suppr essi ng
price factors, the entrant's profit is:

Me(x, X> = Plxi + xx — Calx)

where Ce(x) is the entrant's cost function. Let x be the
entrant's profit-maximising output taking xi as given. The firm
should enter if its maxinmum profits are positive and should stay
out otherwi se. The limit output, Y, 1s the smallest x. for which
xe is zero (no entry). The associated timit price is PL. This is
illustrated graphically in the followi ng figure.

Figure 1.3

Limt Pricing

AC (Incumbent!

Price/
Average
Cost

X=y Output

The incunmbent and the potential entrant have the sane
average cost curve, AC The potential entrant takes t he
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i ncunbent's output as given and naximses its profit given the

residual demand curve D(P) - xi. This is shown by using x. rather
than the original axis as the ordinate for the entrant's denand
and cost curves. Biven Xi, there is no output at which the

entrant can earn a positive profit. This is the snallest output
that yields everywhere negative profits for the entrant, hence x.=
Y. The associated price is the limt price, Fr. Limt pricing
and variations thereof have been extensively discussed in the
literature Csee G lbert 1989a, 198963. Wile Bain enphasised the
supply-side aspects of entry barriers, other econom sts included
demand aspects too. For exanple, Scherer [1980:2463 states three
condi ti ons under which potential entrants expect existing firns to

maintain their output in the face of sizeable new entry. In this
case, price can be held persistently above the conpetitive |evel
by a greater percentage margin wthout attracting entry. The

three conditions arei

(a) The less elastic demand is,

(b) The higher the proportion of total industry output a firm of
m ni mum optimal scal e nust produce, and

(¢) The nore a firm operating at less than mninmum optinal is
di sadvant aged by high unit costs.

The early works of Bain et al spawned a great deal of

enpirical work on entry Dbarriers. Research in the old 70O
essentially i nvol ved econonetric anal ysi s of indo try
specific/cross—industry data by regressing profitability on

various proxies for entry barriers.

Bain's work and nethodol ogy becane popul ar in the 1960s
and 1970s as is evident from the nunerous studies that fol | owed
that ran regressions to explain differences in inter—-industry
profits. The independent variables were picked up fromthe S-CP
norms depending on industry specific characteristics, dat a
availability as well as the objectives of the study.

Bain [1956] exanined 20 U.S. industries and concluded that
t he nost significant barriers to entry wer e pr oduct
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differentiation, econonies of scale and control of patents (or

scarce resources). This study was the forerunner of nunerous
econonetric analyses which tried to wunravel the relationship
between structure as determined by barriers to entry, and
performance as determ ned by profitability. The difficulty of

neasuring barriers to entry was sonewhat surnounted by adding
proxi es for various sources of entry barriers to regressions of

profitability on concentration. [Also see Comanor and WIson
1967, Orr 1974 etc. which are exanples of econonetric work in the
pattern of Bainl Q her studies t hat i nvestigate t he
rel ati onship between size, concentration and entry include Dunne,
20 30

Roberts and Samuelson [19891 |, Bresnahan & Riess [£19911 and Hause
& du Rietz r19841. These papers are slight variations on Bain's
schemata, but within the old 7o paradi gm

Lieberman’s study of the U S. chemical industry explores
several rel ati onships between various determinants of market
structure and their anti-conpetitive effects. Lieberman (19874)

investigates the factors that determine the size of new industria
plants in the U S. chenical processing industry.

Li eberman also examined the entry deterring effects of
excess capacity, where he differentiates between firnms that build
and maintain excess capacities for strategic and non-strategic

reasons. Profit maximsing firms, he says, hold ron-strategic
excess capacities in nmarkets where demand is cyclical or
stochastic or where plants are inherently Ilunpy or subject to
economies of scale (Lieberman 1987«:2381. Thi s poi nt is

particularly relevant in industries which require huge investnents
(such as the petrochemnical industry) and which have other entry
barriers apart fromthe high cost of entry such as economes of
scale and the resultant excess capacities. The potency of these
entry barriers may be under-cut by market growh, free-rider
probl ens and denmand-rel ated effects but there neverthel ess renmins
a strong incentive to deter entry on the part of the incunbent.

Strategi c excess capacity nay be built either to deter entry
or to preenpt existing rivals. The basic entry deterrence
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argunent is that excess capacity enables incunbents to threaten to
expand output and cut prices following entry, thereby making entry
unprofitable. Entry deterrence is therefore achieved by
intensifying the post-entry conpetition anticipated by t he
entrant.

Capacity built by incumbents after the announcement of entry

may al so serve entry deterring objectives. If incunmbents have a
shorter construction lead tine than entrants, i.e. if incunbents
can expand existing facilities nore rapidly than entrants, it

m ght be as good as (but less costly than) excess capacity held in
advance of a specific entry threat. Even if initial entry occurs,
i ncumbents by respondi ng aggressively, may be able to establish a
predatory reputation sufficient to deter further entry. Enpirical
evi dence, however, appears mixed and even contradictory. (See
Lieberman [1987a1%® & Hilke [19841%¢.

A third nethod by which firms can deter entry is by vertical
integration. A firmcan be described as vertically integrated
if it enconpasses two single output production processes in which
either (1) the entire output of the 'upstream process is enployed
as part or all of the quantity of one intermediate input into the
" downst r eani process; or (2) the wentire quantity of one
internediate input into the 'downstream’ process is obtained from
part or att of the output of the 'upstreami process [Perry
1989:1853. "The former is <called forward integration and the
latter backward integration. Silberston C19723 terns vertical
integration, ‘depthof production' which is partly a function of
the history of the plant and partly of technical and economnic

considerations.

Perry [1989:1873 lists three broad determ nants of vertical
integration:

(a) Technol ogi cal econoni es,
(b) Transacti onal econom es, and
(c) Mar ket i nperfections.

Vertically integrated firms in an industry can develop
i ncunbent power which in turn acts as an entry deterrent. Whi l e
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vertical integration has theoretically been understood to deter
entry, it has been difficult to establish this in an enpirical
fashion in the old 710 perspective. In fact the question of
whet her vertical integration is an anti-conpetitive strategy or
not, and the role it plays as an entry deterrent has been the
subj ect of a long-standing debate.

WIllianson [1971:112] points out that "Policy interest in

verti cal integration has been concer ned mai nly with t he
possibility that integration can be used strategically to achieve
anti-conpetitive effects.” The anti-conpetitive effects of

vertical integration are of two types

(a) Price discrimnation, and
(b) Barriers to entry.

He also lists price discrimnation and barriers to entry as
one of the incentives for a firm to integrate.

VWil e theoretically it has been well under st ood that
vertical integration is entry deterring, it has been difficult to
establish this enpirically in the old 7o perspective

The nunerous enpirical studies that were conducted by picking
up strands fromthe s-c-P paradigm and testing hypotheses on
their relationship using econonetric tools, did not develop into a
generalised franmework for analysis. Nor were the results
consi stent, partly because the studies were too relationship and
industry-specific. The t wo nai n short comi ngs of t hese
inter-industry studies were: (a) the limtations of data and <b>
the difficulty of wusing cross-section data to identify key
structural paraneters [see Schmalensee 1988]. Econom sts reacted
to these shortcomings by reverting to industry specific analysis
(rather like the pre-Bainian case studies approach) while using
econonetric tools. So nuch so that "...there was a grow ng unease
at what sonme would call catholic and others call ad hoc theorising
behind the new enpirical work. This gave rise to an approach
which is perhaps nmnost appropriately described as ‘empirically
driven theory'. By this we nean research with an ultimte
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enpirical objective, but based on explicit theoretical-nodel
buil ding designed to establish a fornal relationship between the
variabl es concerned : the theoretical nodel is then used to guide
the specification of estimating equations.” CDavies et al 1988:63
This in turn led to the use of mathematical nodelling using gane

t heoreti cal principles to partial equilibrium analysis in
m croecononmics to fornulate new nodels of entry-deterring
strategies.

In the late 1970s, this novenent towards enpirically
notivated theory was joined by mathematically trained economnists
and led to what Davies et al call t he ‘New industrial
organisation'. But parallel to the development of the SGP
paradi gm was the work of the Chicago School which is best defined
by their differences with the old 70.

The Chi cago School

A major voice of dissent against the devel opnent of
i ndustrial organisation as a separate branch of econonmi cs has been
by proponents of what can be loosely terned the Chicago School.
The root of the Chicago School's criticism has been t hat
industrial organisation rests on nothing but the basics of
neo-cl assical price theory. Stigler in fact decl ar ed t hat
"...there is no such thing as industrial organisation" £[1968:11]
and went on to say that what was consi der ed i ndustri al
organi sation was precisely that content of econonic theory - price
or resource allocation theory - now given the ‘infelicitous’ nane
of microecononmics. He, neverthel ess, conceded that there were two
sonmewhat ' honour abl e’ reasons for industrial organisation to
branch off from traditional mcroeconomcs. That the fornality of
econonic theory did not allow for studies that dealt wth the
details of enpirical measurements and industrial organisation took

on the chores of dealing with pubic policy questions, in
particul ar those proposed by anti-trust laws and public regulation
whi ch traditional econoni c t heory did not deal with.

Nevert hel ess, he stated that nuch of industrial organisation
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literature has been "so non-theoretical or even anti-theoretical,
that few economic theorists were attracted to it." [1968:11

Both Bain and Scherer were anxious to relate their work to
policy issues and "given the underlying assunptions of the
paradigm it carries the undeni able presunption against nonopoly
power and big business" CDavies et at 1988:43. This rmust have
been anathema to the Chicago School econonmists since the gist of
their critique revolves around the Harvardians' benign view of the
market. This view rests on a conviction that inter-industry
differences in market shares and profits can be explained solely
by differences in efficiency. The Chicago School does not reject
the concept of barriers to entry but believes that they play a
mnor role ([Bilbert 19896:1123.

The salient features of the Chicago School can be summarised
as follows CGIlbert 19896:1133:

(a) Gains from i ncunbency should be nodest and tenporary.

(b) Strategi c behaviour of established firnms influencing the
conditions of entry should be mininmal.

(c) I ndustry structure and profits shoul d refl ect cost
di fferences and not accidents of history that determine the
order of entry of the firm

(a> Mar ket concentration should not, by itself be a determ nant
of price.

Stigler, a staunch proponent of the Chicago School, defines a
barrier to entry as "a cost of producing (at some or every rate of
out put) which nmust be borne by a firm which seeks to enter an
industry but is not borne by firns already in the industry”
[Stigler 1968:671. Essentially, this nmeans that the different
conditions that entrants and incumbents face in an industry is in
itself an entry barrier. As G lbert €1989a:4761 points out,
Stiglerian barriers to entry do not exclude demand consi derati ons.
For exanple, consuner |loyalties affect the costs that a new firm
must incur in order to reach a particular level of sales. To the
extent that the new firm has to overcome nore consuner resistance
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than the established +firm, the entrant would experience a
Stiglerian barrier to entry.

Stigler's definition of an entry barrier is akin to the
notion of sunk costs in contestability. The entrant has to ensure
that expected revenue will be sufficient to conpensate for the
risk of losing irreversible investnent. If production exhibits
increasing returns to scale, an 'efficient’ market structure calls
for a single firm This in turn calls for large plants where the
Minimum Econonic Scale (MES) is large. But large #MEs does not
automatically inply that entry barriers are high. Caves,
Khal i zadeh and Porter (19751 (cited in Schmalensee ([1988:9481)
argue that even if MNES is large relative to the mar ket ,
small-scale entry may be attractive unless the cost penalty for
operation at sub-optimal scale is substantial.

The main contention of the Chicago School is that anything
that increases the efficiency of a firmis not a barrier to entry.

In fact, in their parlance, concentration, excess capacities (as a
result of scale economies) or vertical integration cannot be entry
barriers if they are the outcomes of efficiency. As Shepherd

remar ks, "The Chicago School regards all elenents of narket power
(internal and external) as snmall and/or short lived. Any existing
mar ket power is held to reflect econonmies of scale; therefore it
is justified by efficiency" CShepherd 1984:5753.

Demsetz, a strong proponent of the Chicago School in fact
declares that economies of scale and concentration are not
barriers to entry but arise out of efficiency on the part of
i ncunbents. He attributes even informational and reputational
advantages of early entrants as part of the costs of doing
busi ness and not barriers to entry (Demsetz 19821.

Densetz alleges that the previous studies of Bain, Stigler,
and others of that genre have presented too narrow a view of
barriers to entry, a view that focuses on the cost of producing
the physical output of an existing firm Defining barriers to
entry thus, Densetz clains, not only diverts attention from other



types of barriers but also hides the value judgment inplicit in
the notion of barriers. He says that these early studies either
ignore or treat the costs as 'unproductive' that nmust be incurred
"to create and to maintain a good reputation, to bear risks of
innovation and to build a scale of operations appropriate to the
econom cal servicing of consuner demands, and it tends to neglect
the incentives that will face future decision-nmakers as a result
of today's policy. Li censes, trademarks, copyright, patent,
entitlement to the fruits of past investment including the
investnent in an honourable long history, and the right to reduce
price mmy or my mot be desirable, depending on how these
i mplications are valued" ({Demsetz 1982:573.

The Chicago School's view that even vertical integration is
not an entry barrier is exenplified by Stigler. He points out
"...there is no reason to expect that vertical integration has any
nonopolistic inplications as long as every stage of production is
conpetitive" [1968:3033. |In this case, the value of transaction
costs as an entry barrier loses its wvalidity since vertica
integration nmerely substitutes internal organisation for market
exchange.

Bork supports the view that vertical integration is an
out cone of sound business acunen. He argues that "In general, if
greater than conpetitive profits are to be nade in an industry,
entry should occur whether the entrant has to come in both |evels
at once or not. I know of no theory of inperfection in the
capital market which would lead suppliers of capital to avoid
areas of higher return to seek areas of lower return" [1969:1481.

The Chicago school disregards the existence of entry
barriers as insignificant and if at all they exist, as tenporary.
This view was further polished by econonmists who went on to
re-define the notion of perfect conpetition giving birth to the
theory of contestable markets.
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Contestability, Sunk Costs and Barriers to Entry

The contestable nmarket theory has sought to provide an
alternative to the unrealistic notion of perfect conpetition in
traditional industrial organisation literature. This theory
branched off from the Chicago School approach to take the
"pro-nmarket' viewto its logical end and, further, to argue that
potential entry was sufficient to discipline all markets including

natural nonopolies. "Contestability is nerely a broader ideal, a
benchmark of wider applicability than is perfect conpetition"
[Baumol 1982:1]. |ts proponents Baumol, Panzer and Willig call it
the "uprising in the theory of industrial structure", "a new
theory of industrial organisation" which offers "a unifying
anal ytical structure to the subject area, and ... useful insights

for empirical work and for the formulation of policy" CBauno
1982: 13.

What the theory of contestable markets states is as follows:
If there are no sunk costs, and if there exists at |east one
potential entrant who could produce exactly the sane products as
the incumbent, and if the equilibriumconcept is such that the
entrant can undercut the incunbent for long enough to enable the
entrant to sell his desired output, then we have what is known as
a perfectly contestable nmarket CBaunol 19821. The <core of the
theory states that even if there are substantial economes of
scal e and/ or economni es of scope, or other traditional mar ket
deficiencies - provided there are no sunk costs - there can be  no
exploitation of nonopoly power as pricing in excess of average
cost would result in under-cutting entry. It is the ability to
withdraw costlessly that encourages entry and ensures t hat
i ncunbents act conpetitively in the first place

A perfectly contestable market is therefore an illustration
of a market without barriers to entry or exit. There is no
product differentiation and no cost advantages. There is no

uncertainty and no switching costs, and |earning econonmies are
non-exi stent. Production may exhibit increasing returns to scale,
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but firms do not incur any costs that are not perfectly reversible
in the event of exit from the market i.e. absence of sunk costs.
The entry conditions in such a narket aré&

(a) Free and without limt,
(b) Absol ute, and
(c) Perfectly reversible [see Shepherd 1980:5731.

Baumol and Willig, the proponents of contestability theory
de-fine an entry barrier as "anything that requires an expenditure
by a new entrant into an industry, but that inposes no equivalent
cost upon an incumbent" ([Baumol & WIlig 1981:408, cited in
Gl bert 1989«:4761. And, in a contestable nmarket of costless
entry and exit, there are no entry barriers. Since sunk costs are
the crux of determ ning whether or not a narket is contestable,
conpetitive conditions can exist in any industry where sunk costs
are zero. This definition precludes all other barriers to entry
i ncl udi ng scal e economi es.

For the contestability theorists the absence of sunk costs
is inportant on two counts. Firstly in a contestable market
wi t hout sunk costs, the entry option can be exercised at no cost.
A potential rival can consider a hit and run entry w thout concern
about irreversible investnents. It pays a potential rival to
enter the market if he anticipated any positive profits.
Secondly, with no sunk costs and with identical technologies, the
i ncunbent firmand a potential entrant bear the same cost at each
level of output. There is no strategic asymetry between an
entrant and an established firm because each faces exactly the
sane cost and revenue functions.

The absence of barriers to entry and exit therefore provides
a conveni ent benchnark to ascertain the consequences of barriers
to conpetition. Baunol, Panzar and WIlig show that if a market
is perfectly contestable and if an equilibriumexists, then price
equal s marginal cost for any product produced in positive anobunts
by two or nmore firms. If only one firm exists in a perfectly
contestabl e equilibrium total revenues will exactly equal total
production costs.
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Contestability theorists nake two controversial clains:

(a) That their notion of contestability avoids ex posts-
oligopolistic interactions conpared to earlier studies in IO
theory, and

<b> that perfect contestability theory yields a useful benchnark
even when the conditions for perfect contestability are not
sati sfied.

Brock contests the robustness of these clains and says that
the rules of the game are not specified and therefore such clains
have to be viewed with caution [Brock 1983].

Wien sunk costs are zero, the potential entrant enforces
conpetitive conditions, regardless of i ndustri al structure
i ncl udi ng nmonopolies. But the higher the sunk costs, the greater
the risk assumed by entrants. Entry is less attractive because

the entry barrier too is high. This notion of potential
conpetition being a nmarket disciplinarian hinges upon the absence
of sunk costs. As Dasgupta & Stiglitz point out "...if there are

even small sunk costs, potential conpetition may not be effective
in ensuring either that profits go to zero or that efficient
out cones obtain" r1988:5711.

A contestabl e market characterised by ‘ultra free' entry, as
Shepherd r1984:5721 terns it, provides efficient outcones in al

markets i.e. markets with varying degrees of imperfection. These
firms are efficient in that they make zero profits, offer Ransey
optinmal prices. create an efficient production and nmarket

structure, and avoid cross subsidies in pricing. Shepherd (19841
not only questions the semantics of the term contestability, but
is sharply critical of the realismof the assunptions about the
nature of conpetition and chary of the enpirical issues in
nmeasuring and testing ultra free entry.

A contestable market allows for scale economes as long as
they are not sunk. The greater the proportion of costs that is
non-recoverabl e on exit, the quicker and nore aggressively is the
i ncunbent able to respond. And the greater is the premum over
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cost that the incumbent can earn before the potential entrant is
willing to risk entry Chavies et al 1988:381. Therefore
contestable nmarket theory targets potential entry as a primary
determ nant of narket structure and perfornmance.

The contestability theory which took-off from the Chicago
School was one of the two developnments in Industrial Organisation
theory. The other was the ‘new’ Industrial O ganisation which
broadly recogni sed the Bainian barriers to entry as inportant, but
was increasingly dissatisfied with the empirical wor k and
enpirically driven theory of the ‘old’ industrial organisation.
And that inter-industry analysis had outlived 1its wusefulness in
anal ysing industries. The 'new 10O econonists began the use of
gane theoretic tools to explain firmstrategies in clearly defined
i ndustries.

The New Industrial Organisation and Entry Barriers

Conpetition and entry barriers continue to be the recurring
thene of Industrial Organisation. These concepts were however
analysed in a nore rigorous fashion that allowed for ganme
theoretic tools to analyse strategic firm behaviour in nodels of
i mperfect conpetition. This is reflected fromthe 1970s, when a
growing volune of work in industrial organisation was done by
mathematically trained economists who were interested in the

theoretical problens of i ndustri al organi sation but not
necessarily in the specification of econonetric work. Davie: et
al 19881 call this strand of work t he "New  Industrial

Organi sation' and defend this distinction on the ground that "the
rigour of the New Industrial Organisation conpared with the
Catholicismof earlier years is sufficiently different in enphasis
to warrant sone sort of distinctive label". The roots of the New
Industrial Organisation lie in the works of Cournot, Bertrand, von
St ackel berg and Schelling.

The distinction between the old and new 1O was essentially
that of nethodol ogy. The nmethodology of the new 1O primarily
i nvol ves defining the basic initial conditions and the problem
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determining the equilibriumstrategy followed by the players in
the gane (Cournot, Bertrand or Nash) and then working out long or
short-term strategies [see Figure 1.43.

Figure 1.4
The "New Industrial Organisation’

Conduct

sic ndi
Basic Canditians (Equilabrium Concept)

Short and Long run Long run only

Short run

Fer formance
only

Market Structure

Source : Davies et al £1988:71.

In contrast to Fig. 1.2, Fig. 1.4 clearly illustrates that
the conduct of firms iS specified through an equilibrium concept
where both the initial conditions and node of conduct are
exogenous and there is no feedback. And nmarket structure is
treated as nore centrally endogenous.

Models of entry deterrence in the new 0 fornulate
post-entry strategies and nmoves in order to trace back the
implications for entry deterrence. (In contrast, the theory of
perfectly contestable mar ket s finds post-entry condi tions
irrelevant and strategic entry deterrence inpossible.) Wile the
dd Industrial Oganisation picked up causal strands in the S GP
paradi gm and tested them using econonetric techniques, the new 10
bui | ds mat hemati cal nodel s of firm behaviour which are as yet, not
amenable to testing wusing firm or industry specific dat a.
However, the new 70 uses many of the concepts of the old ¢ and
injects a measure of analytical rigour into them
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Econoni sts of the new IO use game theoretic approaches for
anal ysing situations in contrast to the econonetric analysis of
the earlier theorists working in the old 10 Their analysis
invol ves chal king out and conparing the equilibrium strategies
followed by firns in the pre and post-entry period based on the

information available about the i ndustry. The equi li brium

condi tions could be Cournot, Bertrand or Nash. These equilibria

are:

Cournot Equilibrium The output rates chosen by the firms
constitute an equilibriumif, given the outputs chosen by
rivals, no firmcan inprove its profits by altering its
out put .

Bertrand Equilibrium The prices chosen by firns constitute a
Bertrand Equilibriumif, given the prices chosen by rivals,
no firmcaminprove its profits by altering its prices.

Nash Equilibrium Each firm optimses its profits given the

strategy of rivals.

Depending on the specificities of the nodel, the notion of
St ackel berg | eadership could be inposed to analyse the post-entry
game. |In a Stackelberg equilibrium one firm (the |eader) noves
first, and the second firm (the follower) noves next. The
foll ower chooses a strategy, taking the leader's choice as given.
However, the Stackel berg |eader anticipates the follower's choice
and take this into account when making a deci sion.

After setting out the problemin this way, the Ilong-run and

short-run strategies of the firms are worked out. The greatest
advantage of this method is perhaps, the systematic way the
problemis set out and anal ysed. As Schmalensee puts it, "Perhaps
the greatest nerit of the game theoretic approach is that it
di sciplines theoretical discussion by, in effect, forcing

theorists to specify and then abide by the rules of the ganes they
anal yse" fSchmalensee 1988:6461.

Entry deterrence literature in t he new industrial
organi sation can be categorised in terns of the following three
attributes to entry:
ta) Wieen infornation i s asymmetrical,
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(b) When incunbents make commi tments (usually of capacity) in
advance of entry, and
(c) When entrants are uncertain about an incumbent's objectives

Model s based on industry specific characteristics are then
built, the underlying prem se being i nformation asymmetry.,
commi tment or uncertainty. Some nmodels also superinpose a
behavi oural condition of reputation-building on the part of t he
i ncunmbent . An incumbent may behave aggressively tand thereby
irrationally); the incunbent's predatory actions are designed to
elimnate entrants when they appear; by building a reputation
for such credible threats, the incunmbent could serve to deter t he
more sophisticated entrants.

Analysis of this sort led to a variety of two-period entry
deterrence models with a single established firm (a nonopoly) and

a potential entrant. If there were nore than one incunbent, t he
model s woul d assume sone sort of a collusive behaviour which I|iken
the collusive oligopoly to a monopoly. This would enable the

players to act in a duopoly game (in case of entry) which a1s
anmenable to detailed analysis. This basic framework of analysis
enabl ed econom sts to exam ne the entry-deterring strategies of
i ncumbents who used various entry barriers such as high cost of

entry, excess capacity, concentration, vertical integration etc.
to deter potential entrants. The following is typically reduced
form of two-stage game between an incunbent nonopolist and a

prospective entrant.

Figure 1.5
The Entry Ganme

—(Mm, O)

Share

Entrant (Ma, TMa)
In I s

ncumbent

(Mw, M)
Fight

Source: Dixit [1982:31
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In the first stage, the entrant has to nmake the entry
decision. If he stays out, the incunbent earns nonopoly profits
(om). |f entry occurs, the incunbent decides whether to fight a
price war resulting in nv to each player or share the market with
Na to each duopolist. In Figure 1.5 each end-node represents a
pay-off, the first conponent being the incumbents. It is assuned
that m > Tlea > 0 > NMv. i.e. a duopoly is profitable but not as
much as a nonopoly while a price war is nutually destructive.
Mbst entry ganes are modifications of the above nodel suited to
the specificity of the study. The basic entry-deterring nodel
works out post and pre-entry conditions, conpares the tw and
makes conjectures about the entry-deterring strategy of the
i ncunbent. And nmany modifications can be made to the above basic
nodel depending on industry-specific basic conditions and the
specificities of the game to be researched.

There is extensive literature analysing how an incunbent
nmonopol i st m ght invest pre-enptively in order to deter all future
entry. W discuss those papers where firns invest (a) to expand
capacity for the same product and <b> create capacity in a
nei ghbouring product i.e. to integrate vertically. These two
forns of ~capacity commitnments are relevant for the I ndi an
petrochem cal industry.

Studi es of capacity expansions and entry deterrence are
based on the basic idea that a firms capital investment is
i nfl exi bl e downwards, so that by investing pre-enptively, the
i ncunbent nonopolist conmts hinself to a higher capital stock and
thus to a lower (short-run) marginal cost function, at least over
an ascribed output range. The lowered marginal cost makes the
i ncunbent a tougher conpetitor in any future interaction, thereby
reduci ng expected profits fromentry. Studies by Spence (19771,
Dixit [1979, 19801, Eaton & Lipsey [1980, 19811, and Glbert &

Harris r19841 are representative of this genre of witing. The
new | O uses many of the concepts of the old IO and presents them
in a rigorous analytical manner. Dixit s work [1979 & 19801
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provi des a fine example as he translates Bain's categorisation of
entry barriers into the vocabulary of the new 10,

W will develop in detail Dixit's work, not only because it

provides for alternative appr oaches but is seminal for
understanding increasing to scales industries such as the
petrochem cal industry. Before doing so we shall briefly survey

one of the earliest studies in the new 110, examning entry
deterrent possibilities of excess capacity, by Spence [19773. He
argues that entry is deterred in an industry when existing firns
have enough capacity to nmake entry unprofitable. The resul.ing
excess capacity is an effective entry deterrent partly because it
is irreversible and represents pre-enptive conmmitnents to the
i ndustry. Of course the presence of excess capacity, given output

levels, results in higher costs than are necessary. It also
results in higher prices and |lower levels of output than those
inplied by various forms of the limt price nmobdel. The post-entry

gane, therefore, involves |eadership by the established firm The
i ncunbent's threat of producing at a level equal to the pre-entry
capacity is believed by the prospective entrant and entry is
thereby deterred

In the Spence nmodel, existing firnms choose capacity in a
strategic way designed to discourage entry. "This strategic
purpose is realised by holding ‘excess’ capacity in the pre-entry
period. This excess capacity pernits existing firms to expand
out put and reduce price when entry is threatened, thereby reducing
the prospective profits of the new entrant who operates on the
residual demand curve to zero. @ven that capacity is selected in
this entry forestalling manner, existing firns choose pre-entry
price and quantity so as to maxinise profits" [1977:534-35].

Entry barriers in Spence’s nodel are a "conbination of
structural andg technological factors on the one hand, and
obstacles that are put in place by the existing industry on the
other" r1977:5431. He stresses on the latter which involves the
irreversibility Oof investment which is inportant on two counts:
(a) that such a commtnent would constitute a credible threat and



(b) there is no need to set sub-optimally a relatively flexible
instrument like the price, since that can be adjusted wthin the
time horizon required for entry to take place. He discards the
view that the nere threat of entry is a resource-inproving

measure.
Detailed. studies on conpetition and entry barriers in the
new 10 framework is that of Dixit. Di xit [1979 & 1980] dr aws

attention to the critical roles of expected post-entry conpetition
in deciding the extent to which economes of scale and excess
capacities can be a barrier to entry. (Ironically, it appears
that the nore conpetitive the post—-entry gane is expected to be,

the greater will be the entry barrier.) Di xit formul ates three
scenari os. If entry takes place:
(a) The incumbent firm acts as a Stackelberg Ileader and the

entrant is the follower CDixit 19793;
(b) Both the firms act as Nash players CDixit 19803; and

(c) The entrant beconmes a Stackel berg |eader and the incunmbent is
the follower CDixit 19803.
Whereas in Dixit Cl19793 the incunbent firm has a clear first
mover advant age, Dixit £19801 explores the possibilities of
limted |eadership.

Dixit €19791 analyses a nodel of duopoly where «c (le
economies are introduced into the nodel Vi a fixed costs.
Leadership by one "established" firm may yield an outcome in which
the second is inactive, but entry prevention is not a prior
constraint. Di xit discusses a case where the incunbent firms
strategy iS t0 threaten a sufficiently large output in the event
of entry while nmintaining enough capacity to nmake that t hr eat
credible. He uses linear demand and cost functions and assunes
Cournot conpetition.** \hile demand functions are the usual ones,
cost functions are defined as follows:

Ci = fi + wixi + riki

where xi = out put
ki = capacity &
toi. + i = w = marginal cost of expanding output and capacity

t oget her.



The following figure illustrates the above cost function.

Figure 1.6
Mar gi nal Cost Function with Sunk Costs

Marginal
Cost

Wit re o

wi

k Output

The incumbent firm <1) can threaten a post-entry output of hi
while producing xi (£hi) so long as entry does not occur. For
firm2, the relevant quantity is kiz it will stay out if hi > B
where Bi is the incunbent's linit output at which entry can be
prevented because the entrant has a certain fixed cost. Di xit
then defines the four possible outcomes in terns of Bainian entry
barriers and shows how the strategy of excess capacity can enl arge
the zone where entry is effectively inpeded at the expense of the
zone where it is allowed to occur. Allow ng excess capacity to be
held introduces a second way of barring entry that is preferable
over a portion of the range.

Dixit £19801 analysis the entry game in a case where the

i ncunbent incurs a sunk cost. There is one incunbent, one
potential conpetitor and two periods: &efore and after entry.
Entry occurs only in the second period. |If entry occurs, the two

firns behave as Cournot conpetitors. The entire game rests on the
premise the * Strategic entry deterrence requires an inter temporat
linkage between actions that the incunmbent may take prior to entry
and the probabtlity or extent of subsequent entry.’® [Gilbert
1989a: 4883
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In Dixit's nodel, the inter-linkage iS achieved by allow ng
for capital expenditures that, once made, becone irreversible or
sunk in the next period. This enables the incumbent firm to
commt to an output it cannot otherw se sustain as an equilibrium
if its first—-period expenditure were reversible. The incunbent is
able to turn a liability (irreversibility of capital investnent)
into a key asset that makes entry deterrence feasible.

In an extension of the above nodel, Dixit considers a
possibility where the entrant acquires the role of quantity
| eadership i.e. FirmE chooses a point on Firm 1I°s reaction
function to neximse its own profit. But Firml, by its initial
capacity commitnment, can decide on a reaction function to present
to the entrant.

In the nodels of Dixit credible entry deterrence is an
exanple of the indirect effects of a barrier to exit where sunk
costs affect the behaviour of established firnmns. Wth Cournot
conpetition, sunk costs nake an incunbent firm nore aggressive.
If capital investnments were recoverable, the opportunity cost of
capital would be an additional component of the firms marginal
cost function and the firms reaction function would shift to the
left. The firmwould produce less at every level of rival output
and perhaps exit the market, neking entry nore profitable.

The Dixit's nodels were the forerunner of nany nodels of
that genre. Fudenberg and Tirole [19831 analyse how an early
entrant in a narket can exploit his headstart by strategic
investment. They study the investment game in the no-discounting
case and arrive at an equilibrium which shows that the follower
firmis forever deterred frominvesting. Capital is sunk only to
the extent that it is enbodied in a durable investnent. Eaton and
Lipsey [19801 argue that the entry deterrence property of capital
depends critically on its durability and this aspect of capital
has been largely ignored. They charge that the works of Dixit
L1979, 1980] & Spence [19771 anpongst others of that genre deal
with, what they call, the atemporal aspect of capital as a barrier
to entry. A nonopolist strategically comits a quantity of
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capital which is sufficient to produce a negative flow of profits
to a new entrant. The durability of capital is a constraint on a
firms ability to exploit a sunk cost barrier to entry. When
capital wears out, an established firmand an entrant are on a
level playing field (provided all of the firmis capital wears out
at the same tine, which seens rather unlikely).

Strategic decisions with respect to capital durability are

exam ned by Eaton and Lipsey £19803 in two nodels. In the first
nodel capital decays exponentially, and in the second model,
capital decays only wth wuse. Specific capital is a natural
vehicle for commtnent to the market and commitnent is valuable to
the firm since it inhibits entry. Accordingly, a profit
maximsing firmwll choose the specifications of capital, so that

margi nal cost is equal to a positive nmarginal value in inhibiting
entry. This choice will often result in specific capital that is
‘too durable' or 'too soon replaced” or 'too well maintained
relative to the unconstrained cost-mnimsing solution.

Markets with increasing returns to scale in investment where
conpetition occurs over both the anbunt and the tinmng of new
capital construction are examned in Glbert and Harris tr19841.
They develop a theory of conpetition ain markets wth indivisible
and irreversible investnents. The consequences of conpetition
depend on the strategies and infornation available to t he
conpetitors. If firms act as Nash conpetitors wth binding
contracts, revenues will exceed costs for any nunber of firms, and
otherwi se identical firms will earn different profits. In the
absence of binding contracts, conpetition over the timng of
i nvest nent can conpletely dissipate profits in a sub game perfect
equilibriumwith two or nmore firns.

The underlying assunption of many capacity conm tnment nodels
is what Malueg & Schwartz (19911 term the mimicking principle.
The mimcking option inplies that the incunbent makes the sane
i nvestment decision that an entrant would nake and thereby deter
entry. For exanple, if the entrant was planning to enter wth
capacity &, the incunbent could hope to deter entry by expanding
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by capacity k. In Eaton & Lipsey [19801 the incunbent deters
entry by building a new plant sufficiently in advance before the
old one needs to be replaced. The mmcking option exists in
their nodel because, by assunption, the market cannot support two
i ndependently operated plants. Thus, by adding the plant the
entrant would have added, the incunbent deters entry. In G bert
& Harris £19841 the mmcking option arises because the incunbent
and the entrant would use the added plant identically (i.e. to
capacity) in any subsequent output interaction. So if allowng
one entrant suffices to deter further entry, duplicating that
entrant's investrment will suffice to deter it.

Anot her aspect of barriers to entry that came into
prom nence was of vertical integration through capacity creation
in nei ghbouring products. Vertical integration has long been

known to provide integrating firns with greater profits.
Schmalensee (19731 investigates the inplications of vertica

integration by successive nmonopolists for costs, prices and
welfare in the case of a nonopolist who produces an internediate
good and integrates forwards into the conpetitive cust oner
industry. He assumes that the intermedi ate-good nonopolist nust
sell his output of final products at a price equal to the average

cost of the producers he does not control. Since the nonopoli st
has an incentive to acquire these independent producers, he may
well not want to sell at this price. Under sone conditions, it

would be in the nonopolist's interest to engage in a price
squeeze, whereby he charges the independent producer ¢ and sells
his own production for less than Mtg ), in order to purchase the
fixed assets of the independent producers on favourable terms.

In his wvertical integration nodel Schnal ensee £19731
i nvestigates the case of a nonopolist in an internediate indu try
who integrates forwards. He assunmes forward integration of firns
"...from concentrated markets to unconcentrated industries because
it is generally profitable.” Cl1973:4493 On the other hand, given
the presence of monopoly power in the market for the internediate
good invelved, Such an integration, he says, is not necessarily a
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bad thing. Conplete integration will |lower the average social
cost of producing the final product, and it nmay well lower its
price also. Even if the price of the final product rises because
of integration, the Marshallian neasure of welfare too nmay
i ncrease.

The vertical integration of successive oligopolists has been
denonstrated by Greenhut and Ohta [19791 as nutually profitable,
since industry output increases and product price is |ower. Thi s
inmplies in general to oligopolistic industries in which fixed
proportions apply to successive stages of production. The welfare
gain stemming fromvertical integration is further shown to hold
not only in the case of a Cournot oligopoly but also a Stackelberg
oligopoly. Greenhut & Chta therefore recommend that industries
characterised by oligopoly and fixed proportions in successive
stages should be allowed to integrate wthout concern over
*arbitrary' concentration ratios.

The view that a nmonopolist producing an internediate product
and selling to a conpetitive industry has a profit incentive to
integrate forward, has also been supported by vernon and G aham
[19713. They say this is not true only in a special case when
production in the customer industry is characterized by fixed
coefficients. They show graphically and verbally that attenpting
to capture nonopoly profits by pricing an internediate good above
cost leads to substitute away fromit and, thus, to inefficient
production at the next stage. A nonopolist can avoid this
inefficiency and thus increase his profit by integrating forward.

This review of literature on the entry , deterrence
possibilities Of investnment by incunbent firns has dealt with two
strands in 70 theorys first, the question of how the creation of
excess capacity by incunbent firns can deter entry; and second
how vertical integration is an entry barrier.

In the 1980s, the nodels of the new IO attracted trade
theorists which resulted in a synthesis of trade and industria
organi sation theory. The concept of the firmwas replaced by the



nation to overcone the geographical restrictions of the donestic
market. Once the stage was set, domestic and foreign firms could
play the '"industry game' using the rules of the new industrial
organi sation, with the added conplexities of trade. This branch
of econonmics cane to be known as the New International Trade
Theory (IT) and gained currency predonm nantly through the works of
Krugman (1979, 19903, Helpman [19841, Caves ([19801, and Ethier
£1982%1.

THE NEW | NTERNATI ONAL TRADE THECRY

The theory of conparative advantage enunciated by Ricardo in
1817 has been the fundanental underpinning of econonists' argunent
of the gains fromtrade for nearly 200 years. H's theory gave
rise to the traditional constant returns and perfect conpetition
nodel s of international trade. These npdels sought to explain
differences in export performance in terns of factor endowrents -
the nmost popul ar being the Heckscher-0Ohlin theory and its numerous
variations. The only exception to the traditional gains from
trade theory was the infant industry argument for protection; in
fact, the only case where a departure fromthe free trade norm was
grudgi ngly accepted by trade theorists.;

A major departure came in the late 1970s with the possibility
that trade mnmght arise for reasons ot her than exogenous

differences in factor endownents, technology, or tastes. These
theories arose froma desire to provide a satisfactory explanation
for intra-industry trade that was globally prevalent. The New

International Trade «IT) pointed out that economi es of scale that
characterised inperfect conpetition could generate international
trade and that too in the absence of cost differences. In other
words, trade was sinply a way of extending the narket and
exploiting scal e econom es {Krugman 1979: 4793.

/Trade theory and industrial organisation t heory wer e
increasingly conbined to offer explanations of cases wher e
econom es of scale had led to arbitrary specialisation in products
that were produced in monopolistically conpetitive conditions.



This major departure from mainstream trade theory sought to
provide a theoretical justification for governnent intervention in
trade on two counts: a) for strategic reasons and b) on account of
externalities. As a result of which, while "free trade is not
passé, it is an idea that has irretrievably lost its innocence"
{Krugman 1987:3131].

The crux of the new IT theory is its incorporation of scale
econom es to formal nodels. Traditional trade theory avoided the

probl em of scal e economi es because firstly, it was inconpatible
with the perfect conpetition assunption of the early trade nodels
and secondly, it was awkward to nodel . It was the revolution in

industrial organisation theory, particularly the use of gane
theoretic oligopoly nodels which were incorporated by trade

theorists that helped to overcone this problem In fact,
international trade theory was renoulded into the inage of
industrial organisation by superinposing government interactions

onto the firmstrategies. Therefore international trade theory
became not so much conpetition anongst nations, but conpetition
amongst firms where governments were interested players and nakers
of trade policies [see Dixit 19873.

It was recognised very early that scale economes were not
‘compatible’ wWith traditional trade nodels which propagated free
trade. Frank G- aham argued that economies of scale in production
provided a rationale for protection on the grounds that protection
rai ses the sales of domestic firms and thus allows them to slide

down their average cost curves. [The new trade theorists in fact
point out that it is economies of scale t hat | eads to
specialisation which drives trade in the nodern world. In an

increasing returns industry, one can envisage a scenari o whereby a
few efficient manufacturers are adequate to cater to the world
market. |In such a case, an individual country that protects such
an industry can raise the scale of that industry (domestically)
sufficiently to reap a net benefit and even lower prices to
donmestic consuners. Regarding such a situation, there 1is nuch
debate in the new IT about 'optinmal' trade policy.A Al though the
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case for free trade appears stronger, evidence shows that an
i ndi vidual country acting alone may have reasons not to adopt free
trade. Trade nodels, in the new 77" show that it is possible that
export subsidies and tariffs may in fact favour the protecting
nation.

The point that government interventions could raise national
wel fare by shifting oligopoly rents from foreign to donestic firns
was first fornmalised in a nodel by Brander and Spencer [19831.
They said that in principle, government policies such as export
subsi dies can serve the same purpose as investnent in excess
capacity in the 1o literature on entry deterrence.

Wiile one strand of trade theorists have hel d t hat
protection increases donmestic market power, there has been a
second proposition that protection, by initially (generating
nonopoly rents, generates excessive entry and thus leads to
inefficiently small scale production [see Dixit & Norman 19803.
However, an increase in conpetition through entry nay leave firnms
unable to charge a markup on marginal cost sufficient to cover
average cost. The result will be exit and nore narket power.

The ideas of entry deterrence in the new 7o are assinlated
in the New Z7in Dixit & Kyle [19853. If a firm commits itself
into producing, by making an irreversible investrment i.e. sunk
costs, it would be socially optimal to provide an export subsidy.
And with this subsidy, the firmwll find its entry justified. In
other words, firms can nmake strategic noves designed to affect
government decisions; if the firmnoves first, the government has
to provide a subsidy. Yet, if the government commits itself not
to provide a subsidy, entry would be deterred. The point is that
whil e export subsidy, given entry, increases welfare it would be
optimal to deter entry.

Governnment policies might serve the ‘strategic’ purpose of
altering the subsequent incentives to firns, and act as a
deterrent to foreign conpetition. Cearly a tariff can give
donmestic firns a strategic advantage in the donestic market the
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sane way export subsidies give them an advantage in foreign
mar kets. Krugman cl assifies four themes on the inplications of
new international trade literature on trade policy Csee Krugman
1990: chap.143]:

(a) The relation between trade policy and the nmarket power  of
donestic firms,

(b) Rol e of price discrimnation and dunping an internationa
mar ket s,
(c) The possibility that government action can serve a

‘strategic’ role in giving domestic firms an advantage in
oligopolistic conpetition, and

(d) VWhether 10 theory gives new argunents in favour of
protection.

It stands to reason that scale econonies are likely to be
nmost inportant in the manufacture of internmediate goods since the
scope for product differentiation of products is very low in
i nternmedi ate goods when conpared to consuner goods Csee Ethier
1979, 1982b1. In such a situation, scale economes can cause a
concentration of the industry in a country when such a good is
non—-tradable Csee Helpman & Krugman 19851. The presence of scale
econom es also offers a great incentive to dunp.

Inthe new international trade dunping xs viewed as an
asymmetric nodal in which a domestic nonopolist confronts
price—-taking foreign firns; the assunption is that the donestic
mar ket is sonmehow closed to inmports while allowing the domestic
firmto export. This is the underlying condition of G ander and
Spencer's nmodel of dunping £198331J Their results are pivotal on
transport costs: if transport costs are high, but not high enough
to prevent trade, trade based solely on dunping leads to | osses.
If they are low, trade is beneficial. O course there are nany
ot her reasons for which firns dunp. Ethier [1982¢1 points out
that dunping can arise out of sluggish adjustnments of the key
det erm nants of trade.

FHe New international trade theory is relevant to our study
on two counts: (a) it deals with economes of scale and <b) the
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analysis of optinal trade policies in the face of trade
l'i beralisation.

Traditional trade |iberalisation advocates an elimnation or
drastic reduction of governnent-inmposed restrictions on trade to
make way for 'free' trade. But in the light of the New IT,
governments are viewed as key players in international trade in
their roles as formulators of strategic trade policy. The new IT
theory thereby offers a novel perspective on trade liberalisation:
strategic trade interventions can be justified on the grounds of
donestic and foreign market inperfections. And to the extent
trade is propelled by oligopolies and further, by the exploitation
of scale economies, trade theory is inextricably intertwined wth
industrial organisation.

Having reviewed the literature on entry barriers and entry
deterrence in the newlOand trade literature, we outline the
met hodol ogy of our study in the followi ng section.

A NOTE ON METHODOLOGY

This study is set in nmainstream industrial organisation.
Wiile our notion of entry barriers is derived fromthe old 1Q we
have used the analytical tools of the new 10 to study the
effectiveness of entry barriers in in deterring the entry of new

firms in the Indian petrochem cal i ndustry. Both the Chicago
School and the Contestable Market paradigns are ruled out because
of their stringent conditions pertaining to entry. Their narrow

definition of entry barriers do not include the factors that we
consider entry deterring; they are after all the outcone of profit
mexi m sation behavi our!

The government has liberalised the petrochenical industry in
the aim of enhancing conpetition and obtaining efficient outcones.
The earlier regulatory reginme had resul ted in a hi ghly
oligopolistic industrial structure. The study conmences on the
premse that entry barriers do exist in high fixed-cost industries
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with scal e econonies such as the petrochenical industry in India.
The structure of the industry itself is dependent upon the nature
and extent of these entry barriers - both artificial and natural.

Aa exami nation of India's liberal industrial and trade
policies in the petrochemcal industry indicate that they have
elimnated artificial entry barriers. But natural entry barriers
not only persist but are accentuated. W then proceed to analyse
the inplications of these natural entry barriers on the entry
deterring strategies of firns in the petrochenical industrv

Bain's work [19563 and many ot her subsequent studies, as the

review of literature illustrates, define barriers to entry as one
of t he det erm nants of structure anongst ot hers l'i ke
concentration, scale economnmies, high fixed costs etc. In our
study, barriers to entry are not determinants of structure but
each of the structural deternminants of the i ndustry have
entry—deterring properties. For exanple, if concentration, the
exi stence of excess capacities and vertical integration are

determ nants of industrial structure as they are in the Indian
petrochenical industry, each one of them constitute an entry
barrier.

An analysis of the petrochenical industry in India reveals
that it continues to be concentrated thus formng an oligopoly.
The two other factors that support the oligopolistic nature of the
industry are vertical integration and excess capacities.

Concentration is neasured both by four-firm concentration
rati os and the Herfindahl index (DI-index). The Herfindahl index
is used as the nost appropriate for our sanple of firnms in the
petrochenical industry. The index reflects both the nunber of

firns and their relative size. It is based on easily observable
variables and is easy to calculate. The H index is calculated as
follows:
H o= z st
i

where g is the market share of the vth firm



VW have however used market share in terms of output and not
sal es. The nmarket share based on output ain ¢act reflects the
share based on sales in an internediate goods industry. The
four firmratios and an analysis of dominant firns are wused to
make up for the deficiencies of the H-Index.

Concentration ratios indicate the narket power held by an
i nterdependent group of firms. Wen the ratio is high, a few
firns dom nate the market and, with sonme degree of collusion, can
raise prices and perform other conventional nonopoly actions
Hi gher concentration makes effective collusion nore probable. The
mar ket power that these oligopolists exert can be as great as if
the firms were wunified into one dominant firm Therefore
concentration is an indicator of diluted nonopoly power.

The pattern of vertical integration was determned by
tracing the diversification in a sanple of firns in t he
petrochem cal industry. Vertical integration takes place when a
firmdiversifies into neighbouring products in the production
process.

Excess capacities was determned by the capacity utilisation
rates of firnms at present, and the anticipated excess capacities.
Future excess capacities are estinated by conparing the capacities
created by plants that are being built and estimated demand in the
economy. However, petrochem cal firnms have to expand capacity in
a discrete or lunpy manner. This gives rise to an excess of
unutilised capacities in a periodic fashion: a non-strategic or
innocent entry-barrier. It is however not possible to separate
excess capacities into those that are innocent and those that are
built to serve a strategic purpose. W can only determn ne whether
excess capacity in a firmis entry deterring or not regardless of
the firm’s intention.

W then offer three nodels in the theoretical framework of
the new JOto exanine the entry deterring possibilities in an
industry with high fixed costs (& scale econom es). The three
nodel s anal yse how the structural factors of excess capacity
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(through scale econonies), vertical integration and concentration
provi de opportunities for incunbent firns to deter entry. The

models are:

Model 1: Excess Capacities , Step-wi se Capacity Function and Entry
Det errence.

Model 2: Vertical Integration and Entry Deterrence

Model 3: | nperfect Conpetition, Prices and Tariffs

The models assune that the incunbents are nonopolists in the

first period. The assunption of nonopoly is not stringent and is
in fact only a simplification since firms in an oligopoly
situation can collude and sinulate a nonopoly situation. Entry is

postulated in the second period and the two firns beconme Cournot

duopol i sts. We have assuned Cournot conpetition on the follow ng

grounds:

(a) Once large capacities have been established, firms can vary
their output in infinitesimal quantities. This inplies that
t he exi stence of scale econonies, lunpy investnments wherein

once fixed costs are sunk, the #firm <can vary its output
strategically.

(b) Prices are are not flexible enough to enable Bertrand
competition.

The Cournot nodel we have followed is briefly as follows: |In

gane theoretic ternms, the Cournot nodel is a one-period ganme in
which N firns (N > 2), simul taneously choose output |levels of
identical products. If @ is total output and P(Q is the market

i nverse demand function (which is assuned to be conmpbn know edge),
sellers' payoffs are given by their profit function:

n= q‘P (ql + q_\}— Cl(q_LJ L= 1,2...N . 1)
where q is firmi’s output and q.= @ - qis the total out put of

its rivals. The first order necessary conditions for each q to
be a best response to the corresponding q_ are as follows:

Mi/aq. = P(A) + qP'(@) - mc (g > =0 = 1,2 ...N e (1.2)



where mc. is firm i's marginal cost < oCc / 9o land P7(Q) = dF(Q)/dQ.
A Nash equilibriumin pure strategies provides a solution to (1.2)
[see Schmalensee 1988:645).

Li censed capacities of petrochemical firms are far below
efficient scales in the pre-liberalisation period. Liberalisation
policies stipulated a Mninum Efficient Scale of operation, as one

neasure to increase conpetition in the industry. First-nmover
firnme who expanded capacities (to take advantage of scal e
economni es) could build excess capacities. Mdel 1 illustrates how

i ncunbent firms build excess capacities and deter the entry of new
firns and pre-enpt capacity expansions of other firms thereby
accentuating their nmarket power.

Del i censi ng was anot her i mport ant conmponent of
l'iberalisation. Delicensing enabled firms in the petrochem cal
industry to vertically integrate. Model 2 shows how firm

behavi our of vertical integration can preclude further entry (both
in the input and product market) thereby accentuating the dom nant
power of the incunbent.

Qur analysis of industry structure indicates that the
petrochemical i ndustry was hi ghl y concentrated in t he
pre-liberalisation phase. Liberalisation policies facilitated
firms to hold excess capacities and integrate vertically.
Therefore, the industry continues to nmaintain its oligopolistic
character. Mdel 3 exanmines the inplications of Iliberal trade

policies for the concentrated petrochem cal industry in India.

The entry deterring effects of concentration, vertical
integration and excess capacities in the Indian petrochenical
industry leads wus to suggest different fornms of governnent
intervention.
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NOTES

The terns state and governnent are used interchangeably.

Privatisation as used in Wstern economies, particularly the UK
connotes divestiture i.e. a partial or total sale of the state
owned enterprise. In the Indian context, the term privatisation
has a nuch broader connotation.

%tn June 1966 the rupee was devalued by ©57.5/. against the
sterling. The effective devaluation was, however, estimted at
21.6% for exports and 42.3% for inports [Bhagwati & Srinivasan
1975:921. The currency deval uati on was expected to boost exports,
restrict inports and channelise resources into nore productive and
efficiency areas. This was the first step towards rectifying the
distortions that had crept into the econony through controls.

There IS a consensus anongst economists that Indian industry
underwent a prolonged stagnation between the mid-1960s and
m d- 1980s Csee Shetty [19781, Ahluwalia [19851 etc.]. However ,

there has been an extensive debate regarding the reasons for this
stagnation between those who prescribe to supply-side and denand
factors. Li beralisation policies at t enpt to tackl e t he
suppl y-side bottlenecks in the hope that demand constraints will
consequently be taken care of.

"Appendi x A conpani es manufacture goods reserved for the public
sector under Schedule-A to the IPR £19561 or for production in the
small scal e sector.

°See CMIE [19901 The Liberalisation Process, Al9-A20 for details.

This assunption is made in Mani [19921, where entry automatically
inplies greater conpetition.

Econom es of scale the unit cost of producing an output (single
or conposite) under a given technology (with no technical change).
There are economies of scale in some interval of output if the
average cost is decreasing there.

A related idea is that of returns to scale: here both th
output and input proportions are kept fixed, and one conpares th
amount of (the sinple or conposite) output f(x) produced by
given input vector x with the amount produced by vector Ax, for
> 1. Increasing returns to scale are said to prevail if f(xx) i
greater than Xf(x). Under some conditions increasing returns t
scale are equivalent to econom es of scale. [The New Pal grave:
Di ctionary of Econonics, Vol.2.)



®There are two ways in which MES is cal cul at ed:

(a) Engi neering estinmates obtained by analysing t echni cal
dat a.
(b) By exami ning the distribution of plant sizes:

- The survivor—-technique attenpts to identify the size class
of a plant which is seen to be expanding relative to others
over a period of time and argues that the lower bound (or
average size) of this class represents MES.,

- By observing plant sizes where firnms operate nore than one
plant, on the prenmise that the plant nust have reached
output rates of at |east MES Csee Davies et al 1988:53-41.

*“The Herfindahl index in this case is si mply ES/ Xc.
Total Cost in such an industry is:
TC = MC + F

AC = MC + F
Q
which is a rectangul ar hyperbol a.

2pavies [1988: 933 says that this third argunment is particularly
difficult to develop formally w thout sonme specified nodel of
i ncunbent behavi our. Any analysis has to take recourse to
nodel ing the oligopoly gane and this is what we have done in
Chapter 4.

In our study the terns industrial and market structure are used
synonynmously as is the practice in |Industrial Organi sati on
literature and also in our study.

Despite differentiation, |ow scales and low concentration nmean
that there is little price discipline as there are few barriers to
entry and new entry tends to elimnate abnormal profits.

15
Shepherd defines entry as follows:"Entry is a process separate

fromentry barriers, and it is also conplex. It has at |east
three el enments: size, speed and probability of occurrence... Only
when all three elenents are substantial is entry significant.”

[ Shepherd 1984: 5813
“See J.B. dark £18871, the Limts of Conpetition, Political
Science Quarterly, Vol. 2, No. 1 pp45-61 cited in Hause and Du
Rietz [19841. Also see Uark (19021, the Control of Trusts cated
in Glbert (1989al.

;/There are other ways by which entry occurs: entry by acquisition
and/ or nergers. In the Indian context, entry by investnent is
nmore prevalent and therefore the study defines entry in terns of
i nvest nent .

What is interesting is that Franco Modigliani’'s paper on " New
Devel opnents on the Aigopoly Front" in the Journal of Politi cal
Economy (19581 focussed on entry as did A.K. Dixit's paper nore
than 20 years later on ""Recent Devel opnents 1in digopoly Theory",
Anerican Economic Review, [19821.
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The *rival’ and radical approaches in 10 theory such as the
Austrian and Marxian Schools have been briefly but excellently
reviewed in Davies et al [19881.

*©rhis categorisation is fallowed by Davies et al c19881 and
appears to be standard and appropri ate.

#'To be sure, this presents a need to pick and choose. Roughly, if
the issues are ones of price, output, efficient factor proportions
and the like, the production function set up applies. If,
however, the object is to assess the conparative efficacy of
al ternative econonmc and organisational instruments, recourse to
the newer theories, which expressly engage the rel evant
micro—analysis is indicated.

If "the neoclassical theory of the firmtreats the firm as a
nmonad, the dyad is the basic relation on which the firmas a nexus

of contracts focuses." [WIIlianmson 19903
Adam Smith recognised the central role of entry in the theory of
supply. In An Inguiry into the Nature ard Causes oy the Weal th of

Nations he says "Wen by an increase in the effectual demand, the
market price of some particular comrodity happens to rise a good
deal above the natural price, those who enploy their stocks in
supplying that market are generally careful to conceal this
change. If it was commonly known, their great profit would tenpt
so nany new rivals to enploy their stocks in the same way, that,
the effectual demand being fully supplied, the market price would
soon be reduced to the natural price, and perhaps for sonme tinme
even below it. If the narket is at a great distance from the
resi dence of those who supply it, they may sonetimes be able to
keep the secret for several years together, and so long enjoy

their extraordinary profits wthout any new rivals. Secrets of
this kind, however, it nust be acknow edged, can seldom be I|ong
kept; and the extraordinary profit can last very Ilittle |onger

than they are kept." (Smith [17761 1937 p 60) But it was Bain who
formalised the role of entry in an industrial economics franmework.

“These definitions are from Tirole [1988:3063.

Sylos postulated that entrants expect that established firns wll
not acconmodate entry by reducing their output. Modigliani‘s
formulation states that the limt output is the smallest pre-entry
output for which entry is not profitable.

The limt pricing nodel has been treated extensively in the
industrial organisation literature. See Tirole r£19881, Jacquenmn
{19871 or any standard textbook.

YAl el se being equal, the lower the linit price the flatter is
the residual demand curve. Also, entry is easier if the entrant's
mni mum efficient scale is small and if the average cost falls
quickly to its |owest |evel [Gilbert 198%9¢:4821.
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The main deficiency of Bain's analysis was that the neasurenent
of entry barriers was necessarily subjective and vulnerable to
criticismof circularity. Are barriers high in industries that
have persistent profits or vice versa? And since accounting
profits can differ widely from economc profits - tor example the
choice of depreciation rates and the use of historical asset
val ues - profitability itself is difficult to neasure.

Comanor and WIlson's paper [19671 offers a typical exampic  of
econonetric work in the pattern of Bain. They investigated
regression equations of the follow ng form

y = fto + (CON)+ (32(BE1) +...+ firn+s (BEn)
where r = neasure of profitability
ft* = unknown coefficients
CON = seller concentration
& BEz = variables designed to neasur e t he structural

determinants of entry barriers

The barriers to entry variables in the above exanple (as
several other studies do in this genre) use any one or nore of the
four Bainian entry-barriers wviz., scale economies, pr oduct

differentiation, cost advantages and absolute costs of incunbent
firms.

Or's study of 71 Canadi an manufacturing industries indicates
that capital requi renents, advertising intensity and hi gh
concentration are the nost significant barriers to entry. He used
the foll owi ng nodel :

E = ( Mp —-.ﬂ , Q)
Instead of using profits, Or used E i.e. entry specified as the
number Of entrants per year as his dependent variable, where

M = past industry profit rate

@ = past industry rate of growth of output

n = 1long run profit rate predicted for the industry on
the basis of the level of entry barriers where:

*

n =iz (X K A R, r, ¢) and
X = market share of M plant
K = capital requirenments

A = advertising intensity
R=r & Dintensity

r = risk

C = high concentration
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Their anal ysis uses econonetric tools and is based on a nodel of
industry evol ution devel oped by Boyan Jovanovic. They concl ude
t hat :

(a) the long-run effect of a cohort of entrants on narket
structure in the chemicals industry is very small;

(b) the entrants appear to fare less well in the? chen cal
i ndustries than in the average manufacturing industry;

(c) the relatively high growth rates of the chenical industri es,
do not have an appreciable effect on entry despite the
common associ ation between industry growh and * entry in

ot her studies.

Bresnahan and Reiss {1991] propose an enpirical framework for
measuring the effects of entry in concentrated markets. Bui | di ng
on nodels of entry in atomistically conpetitive markets, they show
how the nunber of producers in an oligopolistic market varies with
changes in demand and market conpetition. Their results suggest
that conpetitive conduct changes quickly as the nunber of
i ncunbents increase. But, they suggest that each industry has an
entry threshold - i.e. a neasure of the market size required to
support a given nunber of firns. Bresnahan and Riess use
econonetric techniques to estimate this entry thresh . ld. Above
this entry threshold, an entrant can neke a significant i ncrease
in industry conpetition. Bel ow the threshold, an entrant changes
it only marginally. \What is novel about their approach 1s their
attenpt to draw inferences about the effects of entry w thout the
use of the firms' prices or cost data.

Hause and du Rietz make a distinction between entry by new firns
and entry through diversification and go on to consider how the
rate of entry can be influenced by (a) potential ‘entrants and (b)
costs of entry. They cite mnimum size of plant required for
efficient entry as a significant factor in retarding entry i.e. 1t
is a significant entry barrier.

*2In Sal op's termni nol ogy, excess capacities that deter entry but
are creat ed for non-strategic pur poses are innocent
entry—-barriers.



%% ieberman’ s study ot excess capacCity as @ barrier tO entry and
investment in a sanple of 38 chemcal product industries in the
U S. showed that incunbents rarely built excess capacities
pre-enptively in order to deter entry. Using 1mgit and |0g-Ilinear
nodel s of investrment behaviour, hie analysis showed that entrants
and incunbents exhibited simlar investnent behaviour, and excess

capacities were not created as an entry deterrent. Lieberman’s
analysis indicated that excess capacities were naintained to
accommpdat e demand variability and investnent | unpiness. In fact,

in only three cases were incunbents holding eu:cess capacity for
entry deterrence purposes and in all the three cases sonme entry
did occur. The only two products in his sanple of 38 where excess
capacity did offer at least partial success as an entry deterrent,
were characterized by slow market growt h, hi gh pr oducer
concentration and high capacity intensity.

34

Hilke [£19841 regressed entry rates on excess capacity and other
variables for a 16-industry sanple. The excess capacity
coefficient proved negative but insignificant at st andar d
statistical |evels.

Vertical 'formation' describes vertical integration at the time
the firmis created. Verti cal ‘expansion’ describes vertical
integration which occurs as a result of the internal growth of the
firmcreating its own new subsidiaries in the neighbouring stages.
Vertical 'nerger' describes vertical integration which occurs
through the acquisition by one firm of an existing firm in a
nei ghbouring stage CPerry 1989: 1863.

Costs such as those required to establish the reputation of an
entrant, including expenditure on technology acquisition and
advertising are sunk costs. Once these costs are incurred they
cannot be put into alternate use. Sunk costs are distinct from
fixed costs in that while sunk costs are irreversible fixed costs
can be retrieved.

"See Schmalensee [1988:6631.

Econom es of scale exist when the production of a single product
decreases with the nunber of units produced; econonmies of scope
are cost-saving externalities between product lines <(e.q.the
production of good A reduces the production cost of Jood
By CTirole 1988:141.

Ransey prices naximses total surplus, subject to a break-even
constraint [Brock 1983:10563.
3

The works of these economists are:

Cournot,A. [18381 Recherches sur La Theorie Mathnat (gue de Lex
Richess.

Bertrand,J. [18831 Review of Cournot's Recherches sur |la Theorie
Mathmatique de l|a Richess, Jownal des Savants, pp 449-50.

von Stackelberg,H. [19341 Market formund Gl eichgewtcht . Vienna,
Berlin.

Schelling,T. [19601 The Strategy of Conflict, Harvard University
Press, Canbridge Mass.
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The distinction we make here is that predation deale Wth
strategies whose rationality depends on inducing exit and
preventing future entry whereas entry deterrence is concerned with
the conditions that inpede capital nobility.

The resulting outconmes of entry ganmes have been «classified by
Fudenberg & Tirole [19843. They provide a taxonomy of behaviour in
response to entry that an incunbent may use: the ‘top dog’', the
‘puppy-dog ploy', the * f at cat', and the lean and hungry | ook'.

(a) The top dog over-invests to deter entry. This 1s the
optimal deterrence strategy in nodels such as Spence (197731, and
Dxit ri9811. Investment makes the incunbent tough and in
response, the entrant would cower and produce |ess. Top dog
behaviour is optimal in this case whether or not entry is actually
prevent ed. Even if entry is allowed in the DO;:it nodel, t he
incumbent will play the top-dog role to increase it= post-entry
profits.

(b> The fat cat: This 1s an exanple where the incumbent’s
optimal price is an increasing function of i nvest ment in

advertising because the advertisenents Jlower the elasticity of
denmand for the product, so that nore advertising makes the
i ncunbent soft. By being soft, the fat cat encourages its rival
to be less aggressive. This strategy involves over-investnent
(relative to the case where the strategic interactions are
ignored) in order to optinally accommodate entry.

(c) The lean and hungry look: If reaction curves are upward
sl oping and investment nmakes the incunbent soft, entry prevention
calls for a lean and hungry look. In the advertising exanple, the

incunbent may under -invest (relative tO NO entry) in order to
commit itself to aggressive pricing if entry occurs.

<d) The puppy dog ploy: The puppy dog ploy is under-investnent
in order to make the incunbent firm appear more friendly to a new
entrant. This can be an optinal strategy i1f the rec. tion
functions are upward sloping, less investnment nakes the incunbent
soft, and the incunbent expects entry to occur (See Gl bert
[1989:510]) .

See Dixit 19821, Jacquemin 19871, for exanples and extensions
of the two-stage entry nodel .

“3This is contrary to the contestability theorists who claim that
potential conpetition i.e. a nmere threat of entry would induce
conpetitive forces in an industry regardl ess of structure.

“Only downward sloping reaction functions allow for entry
deterrence through excess capacity hence the assunption of Cournot
conpetition.
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*“Eaton & Li psey [19801 dub this type-4 artificial mornopoty. They
provide an alternative in tvpe-T natural acnepcsly to be the one in
which cost mnimsing decisions with respect to durability,
repl acenent and mai ntenance of capital anply that there is no
point in tine at which entry a1s profitable, and a type-r
artificial moropoly to be one in which sirategic decistons Wth
respect to capital prevent there being any point in time at which
entry is profitable.

1 he desirability of such a strategy depends, of course, on the
ease with which the fixed assets of the independent producers can
be shifted to other industries. If these assets are to sone
extent specialised to the production of the final product in
question, the nonopolist can inpose |osses on the independents and
reduce the nmarket value of their fixed assets, though he nust
sacrifice sone profit to do this. He nust weigh this sacrifice
agai nst the expected present value of the savings it would vyield
in asset acquisition cost. If the =queeze strategy s not
optimal, the monopolist would presumably acquire the fi>ed assets
he needs at their current market value and then refuse to sell the
internediate good to potential competitors, Oor =ell it only at
such a high price that nobody else would -find it profitable to
produce the final product irm question [Schmalensee 1973:448)].

The historical underpinning for the case of infant i ndustry
protection 1s outlined in Irwin{ 19913.

Venables & Smith [ 19863 offer a cursory account of this departure
in trade theory. A so see Caves [19801.

Graham s exposition led to an intense debate between him and
Knight. Knight's view was that Grahanis analysis of the possible
| osses fromtrade was valid if the economi es of scale are external
to the firns and internal to the industry but not if econumies Of
scale are internal to the firm See the following articles for <a
gist of the kKnight-Graham debate on tariffi protection:

Graham,F.D. [1923 Some Aspects of FProtection Further Considered,
Quarterly Journal of Economics, Vol.37, pt19-227.

Graham,F.D. Cl9253 Sone Fallacies in the Interpretation of Social
Costs: A Reply, owuarterty Journal of Economics., Val.3I9,
324-330.

Knight,F.H. Cl19243 Sone Fallacies in the Interpretation of Social
Costs, Quarterly Journal of Economics, Vol.38, pS82-60é.
Knight,F.H. Cl19253 On Decreasing Costs and Conparative Costs: A

Rej oi nder, Guarterty Journal of Ecenomics, Vol.39, p331-333.

Early literature defines dunping as price discrimination between
national markets. Apart from sporadic instances, dunping is thus
treated either as profit naximsation by a discriminating
nonopol i st or as an oligopolistic tactic to elimnate conpetition
or to enforce a cartel (predatory dunping).

*gee Shepherd ri1979:1881 for an exposition of different measures
of concentration indices.
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These demand estimates have been worked out by the Kapur
Committee and the Sengupta Conmittees. Qur study draws heavily
-from these two reports in the determination Of future €excess
capacities.



Chapter 2
THE STRUCTURE OF THE INDIAN PETROCHEM CAL | NDUSTRY

The petrochem cal industry is anong the nost inportant and

dynam c sectors of an industrial econony. The nmanufacture of
petrochem cal s which absorbs only about 5/. of the world s oil
suppl i es is nevertheless inportant for two chief reasons.
Firstly, because of its |linkages wth other industries both

backward into petroleumrefining (its basic input is naphtha, a
by-product of petroleumrefining) and nore inportantly, because of
its forward linkages into a nmultitude of downstream products such
as synthetic fibres, synthetic rubber, plastics, fertilisers,
paints and synthetic detergents. Such an 'envel oping i ndustry
can give an inpetus to all-round industrial devel oprment.

Secondly, the petrochenmical industry has gained ground as a
producer of substitutes for natural products nmade from fast
depl eting resources (such as wood, netal etc.) or for products
that cannot keep pace with demand (e.g. wool, cotton, silk, soap
etc.). This ensures that the consunption basket can keep
expandi ng despite the depletion of natural resources. |In fact, in
the West the inpetus for the industry (whose origin is as recent
as the 1920s) cane in the 1940s from the need to provide nman-nade
substitutes for a variety of natural goods that were in short
supply during the War period. In Less Devel oped Countries (LDCs),
the petrochenical industry has gained ground where the val ue added
conponent derived from indi genous hydrocarbon sources are |arge,
entailing in higher returns and higher donmestic value added. But,
in LDCs, (the reservoirs of petroleum and natural gases), the
industry has had a late start.

eIn India, as in nost LDCs, the governnent has played a nmjor
role in shaping the structure of the petrochem cal i ndustry.
Initially, the sector was totally prot ect ed from foreign
conpetition: and donestic firns were heavily regulated. Based on
the rationale of infant industry protection, the governnent
shiel ded the nascent domestic industry from inport conpetition.



with protection policies such as high tariff rates, quot a
restrictions apart from an outright ban on the inport of certain
products.

In the donestic petrochenmical industry, the government owned
a considerable share through public sector investnent, and
regul ated private conpanies. The public sector had a nonopoly in
the manufacture of feedstocks and domnated the production of
internedi ate petrochemicals. Private conpanies were predoni nant

in downstream petrochenicals. Regul ation consisted of the
licensing of (a) the entry of new firms and (b) the capacity
expansion of incunbent firns. Licensing was restricted by
donestic denmand and involved the parceling of the donestic narket
among firms. The result was a highly concentr at ed, and
oligopolistic industrial structure. Wth liberalisation, the

governnent has sought to increase conpetition in the industry.
The inpact of these policies can be examned through an analysis
of the industry's structure.

The structure of an industry is det er ni ned by t he
configuration Of firns in that industry and their individual or

collective market power. According to traditional i ndustri al
organi sati on taxonony, the pet rochem cal i ndustry is an
* homogeneous oligopoly’.? Honogeneous because pr oduct
differentiation IS insignificant in the petrochenical i ndustry -

bei ng a producer of intermediate. non-branded, homogeneous 1nputr.
into other industries. An oligopoly because increasing returns to
scal e and consequently high scales of operation and high costs of
investnents results in concentration which 13 a competition
limting factor.

A priori, scale economes and consequently i ncreasi ng
returns to scale are associated with | arge pl ant si zes.
Therefore, entry to the industry involves high investnment costs -
a Bainian entry barrier. Since few firms have the wherewithal to
enter, the outcone is high concentration. Incunbent firns grow by
tay expanding capacity of the same product or (b> by vertical
integration. Both these strategies are entry deterring factors
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for new firnmns. Concentration, excess capacities and vertical
integration are entry barriers which increases the oligopolistic
i nt erdependency of firms and reduces the |likelihood of intra-
i ndustry conpetition.

This chapter will trace the growth and devel opment of the
petrochenmical industry in India before outlining the industry's
structure. A brief technical backdrop precedes the analysis, to
enabl e a better understanding of the petrochenical industry.

TECHNI CAL BACKGROUND

Petrochenicals are those chemcals which are derived from
petrol eum or natural gas. Although sone of these chenmicals were
earlier derived from coal, our study confines itself to the
technical aspects of the nmanufacture of petrochemcals derived
from petrol eum Figure 2.1 illustrates the pl ace of
petrochemcals in the larger universe of the chenical industry.

Figure 2.1
Structure of the Chemical Industry

r—‘- CHEMICAL INDUSTRY ——1

Heavy Chemical Fine Chemical
Induatry Industry
1
L3 I - ¥+ 4
Heavy Inorganic Heavy Organic Fine Organic Fine Inorganis
Chemical Chemical Chemical Chemical
Industry Industry Industry Industry
Fertilisers ’ Pelrochemicals Pharmaceuticals Catalysts
Industrial dGas Plant Protection Pigments
Soda Agenta Photochemicals
Caustic sSoda Dyesatuflfs ele.
Chloride etc. Cosmatics

Source:UNIDO/15/572, pb.
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Crude oil or ~crude petroleum often called rock oils,
predoninantly contain hydrocarbons which have to undergo a

re-fining process in the first stage of manufacturing. The
products produced through the refinery process are nornmally
divided into three broad categories viz., <i) light distillates
such as notor oil and petrol, (ii) mddle distillates such as

di esel and kerosene and (iii) heavy ends such as bitumen, furnace
oil and lubricants. The basic raw naterial for the petrochem cal
industry called feedstocks are of hydrocarbon origin. They are:

(i) Li quid products from petrol eum refineries |ike naphtha,
kerosene and cracked Liquid Petroleum Gas «(LPG); and

(ii) Products fromnatural gas fractionisation i.€. Cz, Ca, Cs«
fractions and natural gasol ene condensates.

The natural gas fractions are:

C - for fertilisers

C/C - for petrochemcals

cl/cC for domestic LPG
-] 4

NGL - petrochemicals

(C/ C fractions for petrochemicals form about 10%Z of the
total natural gas).
There are three main stages n the chain between raw

materials and consumer goods in the petrochem cal industry. The
first stage involves the manufacture of base chemcals from
feedstocks usually on a very large scale. In the second stage,

these base petrochemicals are converted into a range of
internedi ate chem cals which are inputs into a range of downstream
i ndustries. The third stage involves the manuf act ur e of
petrochem cal end-products which are inputs for a variety of end-
use manufacturing. The petrochenical industry therefore includes

all the three stages i.e. the manufacture of base chenicals, its
conversion into main product groups and then to petrochemical end
products. Figure 2.2 illustrates this technical process in the

petrochem cal industry.
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Figure 2.2

Production Process in the Petrochenmical Industry

Raw Materials
0il Fractions
Natural Gas

Cracking and Other Frocesses

Base Chemicals
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[ I

Consumer Needs
Food, Clothing, Housing.
Health, Transportation, etc.

Source : Report of the Conmittee for Perspective Planning of
the Petrochemical Industry 1986-2000: Chairman: D. V.
Kapur, Departnment of Chenmicals and Petrochem cals,
M nistry of Industry, GOI.



Petrochenmical wunits are wusually elaborate and operate
continuously with catalytic pronotion and are highly autonated.
Consequently, they require a large scale of operation to secure an

econom ¢ advant age. Ther ef or e, by their very nat ur e,
petrochem cal units are very much subject to the consideration of
minimun economic Size. In fact, the question of plant sizes

assunes econonic significance in any operation where the capital
cost of the plant represents a substantial factor in the cost of

the finished product. So far as the plant can be operated at its
maxi mum capacity, it is clear that there is an economic incentive
to design it on the largest possible scale. In practical terns,

there are certain economic limts to the scale of manufacturing
operations. One is the nmechanical aspects of engineering: beyond
certain sizes, sone items of equipment are wunlikely to be
avail able (and duplication of single itens destroys the whole
basis of obtaining a benefit from scale). On the other hand,
al though there are engineering linits to scales of operation,
plants nust al so establish a mininmm size that can be economically
vi abl e.

The nost inportant raw material for producing petrochem cals
is naphtha, a by-product of petroleumrefining. An alternative i1s
LPG. The two basic processes receiving the feedstocks and
manufacturing the primary products are the steam rracker® for
olefin production and the catalytic reforming for arumatice
production. The olefin group includes e thylene, propylene and
but adi ene. The aromatics group consists of benzene, toluene and

Xylenes.

The liquid fractions are reprocessed in the refinery. The
yield is in the formof aromatics and green oil which is the ideal
feedstock for carbon black manufacturing. From the naphtha

fraction the catalytic reformer produces a blending conponent for
the petrol pool. Thus there are two main prinmary product groups -
ol efins and aromatics.

Steam crackers, for the manufacture of olefins, nostly use
naphtha (nmore than gs%), ethane and LPG (25%) and gas oil < 10%) |
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Naphtha is "cracked" into base chenicals or petroc hemical buil ding
bl ocks. The product mxture +from the steam cracker yields
ethylene as the main product in the separation process. The
et hyl ene block (which includes ethylene dichloride (ED), ethylene
glycol (EG), ethyl benzene, ethylene oxide (D)) constitute the
maj or internediate building block in the petrocheni cal production
chain. The other primary products are propylens, butylene and
but adi ene. Propyl ene and butadiene are by-products of cracker
plants and their production depends upon the feedstock. The
naphtha cracker produces nore propylene and butadiene when
conpared to gas crackers. Accordingly, to nmeet the demand of
propylene and butadiene from cracker pl ants, a suitabl e
conbi nation of naphtha crackers and gas <crackers are necessary
unless an alternate route for producing propyl ene (PP)and
but adi ene (BTD) nanely propane dehydrogenation is feasible "*

‘When internediate petrochemcals are converted to either
consurmer goods or part of raw nmaterials by the addition of
different auxiliary materials and a series of chenical conversions
they are called downstream products. These downstream products
nmay be broadly classified into tw sub-groups - fibres and
pol yners. These are used for the manufacture of various consuner
goods and end-use products in a range of industries,

Synthetic fibres include Polyester Filament Yarn <Py,
Pol yester Staple Fibre (PSF), Nylon Fibre and Acrylic fibre. The
internediates for synthetic fibre include Di-methyltetraphathalate
(DMT), Purified Terephthalic Acid (PTA), Capralactum (CPFL) and
Paraxyl ene (FRXx)>. The polymer group includes elastoners and
plastics. The elastoners are Styrene Butadiene Rubber (SER),
But adi ene Rubber (BrR) and other synthetic rubbers such as Poly
But adi ene Rubber (PBR), used for the manufacture of tyres, and
rubber material for household, agricultural and i ndustri al
appl i cati ons. Pl astics i ncl ude bot h t her nopl asti cs and
thernmosets. The major thernoplastics are Low Density Pol yethyl ene
<LDPE), Poly Vinyl Chloride <«prvCy, H gh Density Polyethylene
(HpPg), Polypropylene (PPL), Polystyrene (PS) and ABS Resins. The
thernosets, i.e plastic raw materials are PF, UF, M and CA
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Moul di ng Powders. These plastics have a range of appl 1 stions  1n
engi neering, transportation, comunication and agricultural use

apart from special uses in space research and el ectronics. Q her
petrochem cal intermediates both of aronatic and olefin origin are
used in the nanufacture of synthetic det ergents, vari ous
industrial solvents and chemicals.” The extensive use? of
petrochemcals is illustrated in the follow ng table:
Table 2.1 _
Sectorwise Consunption of Petrochemnicals C 000MmE )

80-81 -82 -83 -84 -85 -86 -87 -88 -89 89-90 (fj’
Housing & 35 34 36 43 54 60 66 74 84 92 10. 15
Construction
Agriculture 70 70 83 96 11z 137 134 150 156 188 10. 38
Transport 57 51 68 75 81 89 90 97 106 119 13.32
Textil es 83 112 157 158 166 204 245 261 321 336 15.01
I ndustri al 79 80 92 105 118 138 148 165 178 212 10. 38

Appl i cations

Health Care 6 7 8 9 10 10 12 14 17 20 12. 80
Packaging & 102 104 120 130 144 157 151 180 202 227 8.33
Household

TOTAL 432 458 584 B16 B35 791 848 944 1084 1194 10.70

Source: Expert's G oup on Fetrochemicals [1993].
g:— conmpound growh rate.

The above table shows that the petrochem cal industry is an
inportant supplier of intermediate inputs into a whole range of
industries and there has been an increase in its use.

GROATH AND DEVELOPMENT OF THE | NDI AN PETROCHEM CAL | NDUSTRY

Though the manufacture of polystyrene comrenced in 1957, it
was not until the late 1960s that the petrochenmical industry nmade
headway in India. Union Carbide (India) Ltd. (UCIL) conm ssioned
a small 20,000 tpa naphtha based ethylene cracker followed by a
60,000 tpa one by National Oganic Chemicals Linited (NOCIL).
Both UCIL and NOCIL were established by the private sector wth
foreign equity holding. These two firms provided the initial
thrust to the industry but the industry's growth was hanpered by
nodest plant sizes and the licensing restrictions of the regul ated
regi ne. It was not wuntil the first world-capacity cracker
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(established by the? Indian Petrochenical Conpany Ltd. ( 1PCL) at
Vadodara), becane operational in 1978-7? did the petrochemical
industry in India take off.

fhe petrochem cal industry is not only a very young industry
in India but also per capita consunption of its products is one of
the lowest in the world.” The late and restricted devel opment  of
the Indian petrochem cal industry was partly because the petrol eum
refining industry in India had not taken off and partly because of
the tight bal ance of payments situation in the mid-1960s. In
addition, the petrochem cal industry did not call for a high
priority since consumer goods derived from petrochemicals were not
part of the consunption basket for the bulk of the population.
And, since 25% to 40% of the variable inputs in petrochenicals are
energy inputs, there were serious doubts about pronoting an
industry that was both capital and energy intensive in a capital
and energy-scarce country like India.

~The devel opnment of the petrochem cal industry has been 1in
consonance with government policy. In the initial period, the
industry grew in a protected environment with output constrained
by capacity |icensing. In this case, investors interpreted the
granting of a licence as a protection ayainst OVEr supply.
Therefore output depended on governnent dermand proj ections.
Consequently the petrochem cal industry becane a seller's market

for a wvariety of reasons. For exanple, denand could be
underestimated, or there would be a lag between |I|icences cleared
and the commrencenent of production. In addition, the licence rajy

enabl ed established producers to lobby against the granting of
licences to new entrants. The seller's market thus created a
situation where there was little incentive to produce at optinal
size, develop an export market or innovate since the domestic
mar ket absorbed all supply. Plants put up as recently as 1980s
too were built to cater to donestic demand and they were tiny by
world standards. And coupled with the small sizes, high capital &
energy costs, foreign exchange shortages and high customs duty on
machinery and inputs resulted in a high cost of production naking

I'ndi an manufacturing incompetitive.
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/Petrochemical industry gathered momentum i1n the 1970s due to

three maj or developments. Firstly, on the supply side, the
donestic production of hydrocarbons increased substantially with
the devel opnent of petroleumrefineries in the country. The by-

products of crude oil refining, the feedstocks for the production
of petrochenicals gradually replaced chenicals produced from coal

As the country's crude oil output stepped up, the petrochenica

industry was given a boost by the governnent in order to nopp up
the by-product naphtha in petrol eum refining Later, with the
di scovery of natural gas at Bonbay H gh and High Bassein and the
construction of the Hazira-Bijapur—Jagdishpur (HBJ) pipeline gas

became the alternative feedstock for the petrochem cal industry.
In addition, the extraction of naphtha from gas was more cost
effective than naphtha from crude which was nostly inported. The
governnent began to pronbte the use of gas not only for fertiliser
production but also for power generation and petrochemicals. In

1985, after a clear feedstock picture had energed from the Bonbay
H gh gas fields, a 300,000 tpa gas-based cracker at Nagothare Wwas
pl anned. The decision to go ahead with this complex amdst world-
wi de recession, was in response to growi ng domestic denmand

Becondly, on the demand <=ide, the wuse of consunmer and
internedi ate petrochem cal products progressively gained favour on
account of economic and functional efficiency. And thirdly,
synthetic products increasingly became a part of the consunption
basket for a large section of the population. The availability of
a wi de range of petrochenical products created a burgeoning market
for plastics, synthetic fabrics, synthetic rubber, synthetic
detergents and a host of other products;/ Tables 2.2 provide the
gromth rate of consunption of selected petrochenmicals in the
country.
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) Table 2.2 ]
Growth Rates in Consunption of Selected Petrochem cals (V)

Product s 1964- 65 1969-70 1974-75 1979- 80 1984- 85
to to to to to
1969-70 1974-75 1979- 80 1984- 85 1990-91

Polymers: (Total ) 22.56 8.7 16. 3 11.7 12.9
LDFPE/LLDFE 15.5 6.5 21.3 11.5 7.9
HDPE 43.7 21.5 16.5 7.5 13.4
PP 35.0 - 119.0 19.0 28.0
PVC 27.1 6.9 11.3 13.8 11. 3
PS 12.8 2.0 4.4 9.6 14. 7
Synthetic Rubber 1. 4% 11.8 9. 0 7. 1
Synthetic Fibres: (Total) 28. 2 15.0 18.0
NFY 10.8 11.0 3.3
AF 51.7 29.9 14.5
PSF 32.0 4.6 19.1
PFY* 70.1 26.4 24.0
PSF+PFY 40.1 14.2 22.1

Source: Sengupta Report [1992] & Expert's Goup Report on
Petrochem cal s [19931.
- : Figure for the years 1965-66 to 1974-75.

. PFY is also broadbanded.

The high growth rates in the petrochenical i ndustry have
been acconpanied by a structural change that has inplications for
the public/private nmix of investnents, the scale of operation and
the nature of conpetition. The following table provides an
overall view of the industry at the end of the Sixth and Seventh

Pl ans.
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) Table 2.3
I ndi an Petrochem cal 1ndustry

End of v1 Plan End of VIl Plan

| nvest nent (Rs mn) 28980 80210
(in 1986 prices)

Publi c 8860 (317.) 27760 (357.)
Private 20120 (697.) 52450 (657.)
Capacity ('o00Omt) 1258.7 2901.9
Public 672.8 (537.) 1435.5 (497.)
Private 585.9 (477.) 1466.4 (517.)
Consunpti on (' 000mt) 1575.5 3043. 4
Feedst ock Napht ha Napht ha/ Gas,
Scal e (Index ethyl ene) 130000 TO000O0
(mta)
Maj or conpl exes 2 3
Technol ogy Lag Contemporary
End Users Predominantly (Over 907.) in

Smal | Scal e Industries.
Mar ket Conpetition Limted I nt ensi ve

Source: Planning Conmission cited in Doshi t19891.

Al the standard indicators of growh such as investnent,
capacity and consunption have increased substantially in the WMI
Plan period. On the technology front, there was a shift in basic
f eedst ocks from naphtha to gas based pl ants. This was part of a
policy to use gas from the HBJ pipeline and Bonbay Hi gh as well as
upgradi ng technol ogy. And, concomitant to technol ogy upgradation,
scal es of operation has increased substantially. Far exanple, for
et hyl ene, plant size increased from 130,000 tpa <capacity) to
300, 000 tpa.

However, what is interesting is the mix of private and
public investnment. The private sector presence in t he
petrochem cal industry (in terns of capacity) was 47% in the Sixth
Plan period and it increased to 517. during the Seventh Plan thus,
overtaking public sector capacity. Absolute investment in the
private sector is also substantially greater. In terns of total
i nvestnent, the public sector constituted between 31 - 25% of the
total investment in the M and VI Plans. However, this
investnent is significant for two reasons: (a) the bulk of the

81



investment is in the 1PCL which i1s a large integrated comple: (the
largest in India) and domi nates the petrochemnical scenario in the
country and (b) the public sector has near-nmonopoly control over
basic feedstocks. The private sector's stronghold is in
downstream units.

Thus, both private and public sector ownership thrives in
nost phases of petrochemical manufacture. The only phase that was
conpletely in the public sector was the manufacture of feedstocks.
Wth the opening up of the refining sector to the private sector,

this will no longer be the nonopoly of the public sector.
However, the public sector is the leader 1in the production of
feedstocks and synthetic resins. In other sub-sectors such as
synthetic fibres, rubbers and detergents, private sector

participation is nuch higher than in the synthetic resins sector.
As much as 70% of the aggregate production of fibres, rubbers and
detergents is already in the hands of the private sector ([Vergara
& Babelon 1990:25].

A look at the top 10 petrochenical conpanies show that five
are in the public sector and five in the private. 1IFCL is clearly
the largest conpany. And it 1s also the nost diversified. It
manufactures a total of 18 petrochemicals while [|10C and Bharat
Pet r ol eum manuf acture benzene and toluene which are basic inputs.
The private conpanies are nore specialised, and operate in
downstream i ndustries.
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Table 2.4
Top Ten Fetrochemical Conpanies
(Ranked in Terms of Total Production)

(1990-91)
Conpany Qut put Qut put No.of
(mt) *.) Product s
1. IFCL (PS) 563, 145 22.85 17
2. Reliance 439, 987 17. 85 5
3. NOCIL 260, 470 10. 75 12
4. Cochin Refineries (PS) 76, 820 3.12 2
5. T.N. Petrochenical s 76, 204 3.09 1
6. Bongai gon Refinery (PS) 73, 335 2.98 4
7. Bharat Petrol eum (PS) 68, 426 2.78 1
8. ICC (PS) 60, 884 2.47 2
9. Bonbay Dyei ng 60, 081 2.44 1
10. Chemplast 49, 556 2.01 2
Total for 10 1, 881, 089 76.33
Companies
Sour ce: Conpi | ed from Conpany-w se Production of Petrochem cals
(1983-84 to 1990-91), Moni t ori ng and Eval uati on
(Petrochemicals) Section, Department Of Chenmi cal s and
Petrochem cal s, GOI.
Note: (PS) :- Public Sector Conpanies.

Wth burgeoning demand for petrochem cal based goods, supply
was al so boosted with the ready availability of gas which provided

an alternative to naphtha based feedstocks. In the 1970s and
1980s, it became a status synbol for |ocal governments {0
establish a naphtha or gas cracter plant 1n their o tates. The

state governments of Gujarat, Rajasthan, Punjab, Haryana, Mdhya
Pradesh and uttar Pradesh joined the fray wi:th West Bengal, Andhra
Pradesh, Karnataka and Tami| Nadu for petrochemical projects in
their states. In addition, nany top industrial houses started
entering the industry for the first tine or decided on backward
integration into the petrochem cal industry. The establishment
of petrochemical projects becane a synbol of progress akin to the
steel conplexes in the early years of post -i ndependence
industrialisation. The only difference now was that the private
sector was as interested in investing in petrochemicals as the
public sector despite the high cost of investment and the Iong
gestation lags. The following table indicates the spurt projected
investments in the recent past.



Table 2.5
Major Petrochemical |nvestnments Envi saged

Name of the Project Approsx. |Investment (Rs. Crs>
1. Gandhar (IPCL) 2290
2. Vi zag <UB) 2400
3. Auriya (GAIL) 2500
4. NOCIL. (expansion) 2000
5. Hal di a (Tata) 2600
6. VAM Organics 1540
7. Salimpur (J.K.) 1500
8. Mangalore (Birla) 1540
9. Hazira (RPL) 3000
10. RIL (PTA) 800
11. RPG (LINDE) 840
12. Napco (Aromatics) 840
13. I PCL (Engi neering Plastics) 500
14. GSFC (Caprolacturn) 400
15. JCT (Caprolactum) 300
16. HLL 300
17. U.B. (Butyl Rubber) 350
18. Fi nol ex (PVC) 320
19. ICI (Acrylic) 300
20. JCT (MEQG) 400
21. Modi  (Caprolactum) 450
22. Deepak 400
23. FACT 212
24. Harrison 275
25. S.N. Dyechem 275
26. Nirma 300
TOTAL 26632

Source: Expert's Group Report on Petrochem cals [199Z1].

The petrochemical industry in India is <clearly a boom ng
i ndustry: its growth in the 1980s and wearly 1990s as been
tremendous in terns of capacity expansions, out put and
consumption. The Indian petrochemicul i ndustry regi stered

significant growth in a protected environment during a period of
wor | d-wi de recessi on. G ven the trend of the econonmy towards
liberalisation, it becomes inmportant to see this growth 1in the
context of international markets.

In a conparative study of the petrochemi cal industry in six
Asian countries including India, Vergara & Babelon [19%01 pinpoint
the following features of the Indian situation:

(a) Lowest per capita user,

(b) Large inmporter of intermediates and resins,
(c) Moderate to high growth ratec,

(d) Large expansions under consideration,



<e> About tm» start the use of gas, and
(f> Limited feedstock availability. (Gas is not in surplus and

India is expected to be a naphtha inporter in the long run).

CTheir sanple included Korea, India, China, Thai | and,

Mal aysia and Indonesia.]

The largest inpedinent to India's competit.veness say
Vergara and Babelon, are supply factors that have been critically
dependent on (a) feedstock availability & price, (b) scale and
capital cost and (c) location im relation to market. This
resulted in a high cost structure for petrochemicales.

Supply Factors

In India, the petrochemical industry started with the
intention of nopping up naphtha by-products from petroleum
refining. But high growh rates of consunption especially in the
1980s led to chronic shortages in building blocks and downstream
products which slowed down nmarket devel opnent. Burgeoni ng demand,
coupled with a relatively high inmport resistance resulting from
hi gh protection rates and inport restrictions led to a high price
structure. The following table illustrates the price difference
of international and donmestic prices in selected petrochemicals in
1992. The difference is large despite the decrease in tariff
rates in the 1993-94 budget.
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Table 2.6

Tariff Protection for Some Key Petrochem cals
(1993)

Pr oduct c.i.f. Price Donesti c Nom nal Current Tarif#
$/mt Rs./mt Price Protection Rates (%)

Fibre and Fibre
Intermedi ates:

DMI 530 16430 32000 1.95 70
FTA 520 16120 32500 2.02 70
PSF 1120 64720 66000 1.90 85
FOY 1950 60450 75000 1.24 85
AF 1800 55800 94000 1. 68 85
NFY 4500 139500 134000 0.96 85
Pl astics & Raw

Mat eri al s:

LDPE 760 23560 36000 1.53 65
LLDPE 680 21080 32500 1.54 65
HOPE 540 16740 29000 1.73 65
PP 500 15500 31000 2.00 75
PVC 530 16430 24500 1. 49 45
PS 620 19220 42000 2.18 55
O hers:

oX 390 12090 24500 2.03 40
Benzene 300 9300 14900 1. 60 15
LAB 700 21700 34750 1. 60 85
PRX 390 12090 25600 2.12 40
MVEG 360 24000 11160 2.15 70
ACN 660 20460 36000 1.76 70
Caprolactum 1300 40300 61500 1.53 60

Source: Expert's Group Report on Petrochemicals [19932]
Note: Tariffs prevailing as on 1.3.1993
US * = Rs.31/-: prices prevailing in Decenber 1992

Supply factors are manifested in the cost differentials of

petrochem cal s. These cost difterentials are due to (a)
conversion <costs and (b) cost of i nputs. Even if tariff
reductions ensure that inputs are available at "international

prices, conversion costs that hinge on technology and scales of
operation hanmper the conpetitiveness of Indian industry.

The cost differential due to technology hinges upon the
source of feedstock i.e. crude oil or gas. OPEC induced changes
in feedstock prices in the 1970s have provided a conpetitive edge
to natural gas based plants in the US to the detrinment of napht ha
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based facilities in Europe. Added to this was the setting up of
new gas based plants with extrenely low feedstock costs in the
M ddl e East and Canada, which sharpened world w de competition.
(For exanple in Saudi Arabia, LPGis supplied at zero cost to
petrochem cal firms since the alternative is to flare the gas).
This led to major production shifts wherein there was a general
scranble towards the high technology downstream parts of the
busi ness. A classic exanple is of Japan which stopped manufacture
of ethylene and shxfted to nore conpl ex downstream petrochemicals.

The other aspect of conversion costs rests on the scale of
operation :n firms. The plant sizes of Indian firnms do not
conpare with foreign giants even in LDCs as the following table
i ndi cat es.

Table 2.7
dobal Trends in Petrochemical Plant Si:zes
(Plant Sizes 1n '000 mta)

Product Devel oped (US M ddl e East SE Asi a I ndi a
WE ,Far East)

(1) (2) ¢ 3> (4>
Ethylene 300-700 100- 700 100- 300 100- 300*
Pol yet hyl ene 60- 300 60-400 60- 150
EOQ/EG 80-300 80- 150 50-200 21
PP 40- 300 50- 200 40- 140 2-90
VCM 100- 500 150- 300 150- 200
PvC 30- 200 60- 300 20- 40 4-55
Styrene 80- 300 100- 300 60- 80
PS 10-70 20- 80 10- 30 16-18
DMT/ PTA 30- 350 60-70 20- 400 3-100
Caprolactum 100-120 50 - 20-50
LAB 30-70 50 - 43-75
PSF/PFY 20- 80 10 5-100 2-25
ACN 50- 180 50- 80 25-50
FBR/SBR 20- 40 20-40 80 6- 20

Source: Col.(l) - (3): Expert's Goup FRepoert on Fetrochemicals
19933

Col . (4): Conpiled fromcMIE [199Z1 Market and Market
Shar es.
x: NEs of 300,000 tonnes has been stipulated and two firns are
pl anni ng on expandi ng capacity to reach this |evel.

Plant sizes in India are not even conparable to those in
South East Asia (apert fromexceptions |ike ethylene and PVC) and
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they are far smaller than those ::n» the Mddle East and the
Devel oped world. In an industry where scale (i.e. plant sizes) is
linked to costs and therefore efficiency, small sizes hinder the
conpetitiveness of Indian firms in international markets.

The international conpetitiveness of products is evaluated
by examining its Domestic Resource Cost (DRC).'? DRC estimates +or
petrochem cal products ain India by three separate <tudies are
provided in the follow ng table.

Table 2.8
DRC Estimtes for FPetrochemicals
Product Kelkar/ Sengupta Kadekodi Scal e Factor Nomi nal
BICP St udy St udy ("000 tpa» Tariffs
St udy Exi sting (%)
1984- 88 1991-92 1992-93 Donestic int’1 1993 94
LDPE 0.40 to 0.567 to 0.693 to 8o 100 65
0.97 0. 655 0.748
HDPE 0. 37 0.482 to 1.144 80 10 65
0. 597
PP 0.54 to 0. 498 1. 026 60 100 75
4.50
Benzene 1.71 0.421 0. 654 24 100 15
PRX 6. 87 0. 546 1. 545 49 100 40
PBR 2.7 - - 20 25 40
SBR 2.44 to - - 80 100 40
2.94
PSF 1.14 to - - 60 60 85
2.41
NFY 2.45 - - 25 25 85
PFY 1.32 to - 25 25 85
1.64
Source: Kadekodi [1993], Donmestic Resource Costs (DRCs) of
Petrochemicals cited in Expert's 8roup on Petrochemicals
[1993].
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The BICF estinates are based on the cost-price data during
1984-88 and for the scales of operation that existed then.'® Their

st udy observes t hat whil e t her mopl asti cs (except for
pol ypropyl ene) were conpetitive, other petrochemcals such as
benzene, paraxylene, synthetic rubbers and fibers were not. The

| ow donestic value added in these products were due to high costs
of donestic feedstocks and uneconomi cal conversion rates due to
small size.

Later studies by Sengupta and Kadekodi also examned the
conpetitiveness of the Indian petrochenmical industry through DRC
estimates. Sengupta‘s estinates suggest that India has the
potential to become competitive in alnost all olefins including
MEG, PS & PVC except, perhaps, for ACN And also aromatics
including caprolactum except for PTA. His study reveals that in
the long run, the gas route can also become an efficient
substitute for naphtha as the basic feedstock, provided gas price
is linked to fuel oil and not naphtha.

Kadekodi‘s estimates'® indicate that DRCs for HDFE., FP,
Paraxylene and DMI are not efficient. He attributes this
inefficieny to two factors: (a) uneconomic sizes of plants and (b>
dumping prices of these products.

The short-run estimates of DRC by Kadekodi and that of
Sengupta for the long run suggest good investnment prospects in
India for alnost all segnents of the petrochem cal sector,
provided, (a) tariff structures on raw materials and capital goods
are brought down except for only those products such as ACN, PTA
DMI & paraxyl ene, <b> prospects for economes of scale are
explored, (c) dunping prices are watched, (d) yas pricing is
linked to fuel oil.

Denmand Factors

On the demand side, petrochemcial firnms are constrained by
ta) domestic demand and <b) world market. |If donestic denmand does
not support efficient sized firms, the conpanies would have to
export. The constraints are that: (a) excess capacities exist in
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the West, and <b) the oligopolistic nature of the world
petrochential industry enploys deterring strategies sinmlar to
those enpl oyed by incunbent Indian firnms in the donestic market.

The world petrochem cal industry is domnated by huge
transnational conpani es predom nantly of Wstern origin. The USA
is the largest producer of petrochemicals followed by Japan, a
di stant second, and Western Europe. The major conmpanies are:
DuPont, Dow and Union Carbide in the United States; Bayer, BASF
and Hoechst in West Germany; Phone—Foulenc in France; ICI ain the
UK ; Sumtomp, Mtsubishi and Mtsui in Japan; DSM in the
Net herlands and C ba-Geigy in Swtzerland [Gay &  \Walter
1991:1127.

In t he devel opi ng wor | d, the major petrochemical
manufacturers are Brazil, Mexico, Saudi Arabia and Tai wan. Wi | e
oil producing countries like Saudi Arabia and Mexico produce the
maj or building blocks such as ethylene, propylene and bencene, w1l
inmporting LDCs |ike Korea and Taiwan inport the feedstocks and
specialise in the manufacture of plastics and man-made fibres.

International trade and investnment have played a nmajor role
in the petrochem cal industry. Trade flows run across the entire
chemcal spectrum ranging from primary petrocheni cal s l'i ke
ethylene to downstream products like PvC. Upstream manufacturing
is concentrated on ‘world scale' plants located in clnse proxinmty
to feedstock sources. Downstream manufacturaing, on thp other hand
has been highly dependent on assured access to markete. Tr ade
volunme has exceeded $100 b. in recent years with heavy
concentration of trade bet ween O gani sation for Econonmi ¢
Cooperation and Devel opment (CECD) countries. At the same tinme a
nunber of LDCs have been pronoting the growh of their own
petrochem cals leading to major changes in production and trade
patterns [Gay & Walter 1991:1121.

An  inportant characteristic of the world petrochem cal
mar ket has been the highly volatile nature of prices. These wide
fluctuations are illustrated in the following table:



Table 2.9
I nternational Spot Prices of Petrochemicals: 1986 to June 199:
(FOR US, Gulf, NWE in US * )

Pr oduct H gh Low Nor nal Devi ati on From Nor mal
From To
Ethylene 660 270 400 -32 to +65
Pr opyl ene 1050 525 600 -12 to +75
But adi ene 600 160 200 -20 to +200
Benzene 750 260 390 - 26 to +115
Orthoxylene 650 250 380 -70 to +117
Methanol 280 50 120 -58 to + 133
LDPE 1500 600 720 -14 to +114
HDPE 1400 570 560 -29 to +75
PP 1450 440 680 -37 to +107
PVC 1300 400 540 -20 to +160
PS 1700 600 660 -33 to +89
Par axyl ene 915 320 380 -11 to +164
DMI 900 400 510 -12 to +18
PTA 800 435 520 -21 to +45
MEG 1850 275 340 -21 to +82
ACN 1000 440 690 -20 to +82
Caprolactum 2000 1200 1380 - 27 to +21
PSF 1850 950 1150 -10 to +76
PFY 2300 1275 550 -29 to +28
AF 1820 1300 1760 -19 to +14
NFY 5250 3500 3310 -18 to +24

Source: Expert's Group Report on Fetrochemicals [1993].

Apart from demand pull factors pushing up prices, the high
production costs of petrochem cal manufacturing ensured that
domestic prices remain high. These high production costs were a
result of both high capital costs and small scal e of production
when compared to gl obal trends. *° Table 2.10 provides the
conmparison of cost of production for four synthetic fibres.
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Table 2.10
Conpari son of Producti on Cost of Synthetic Fibres

(1992)

. Frice
Pr oduct I ndi a LDCs DGs. Divference
PFY (Capacity: 20,000 tpad
Raw Material s 52.52 24.52 24.52 H gher by:
Manufacturing Costs 14. 00 6. 00 6. 00
Depr eci ati on 16. 93 10. 74 9.98 ?1.25% - LDCs
Total Rss/Kg 99. 45 52. 00 50. 48 ?7.01% - DCs
Total $-Kg 3.23 1.73 1. 66
NFY C(Capacity: 12,000 tpad
Raw Material s 92. 37 49. 08 49. 08 H gher by:
Manuf acturing Costs 16. 34 7.00 7.00
I nt er est 17. 96 12. 67 11.88 78.927. - LDCs
Depr eci ati on 19. 00 12. 67 11.88 82.917. - DCs
Total Rss/Kg 145. 67 81. 42 79. 64
Total $-Xg 4. 66 2.71 2.66
PSF (Capacity: 60, 000 tpad
Raw Materi al s 52.52 24.52 24.52 Hi gher by:
Manufacturing Costs 6. 50 3.50 3.50
I nt er est 6.13 4.12 3.80 97.577. - LDCs
Depr eci ati on 6. 49 4.12 3.80 101.127. - DCs
Total Rss/Kg 71.64 36. 26 35.62
Total $-Kg 2.39 1.21 1.19
ASF (Capacity: 15, OO0 tpad
Raw Materi al s 37.71 21.75 21.75 Hi gher by:
Manuf acturi ng Costs 6. 87 2.77 2.77
I nt er est 9.10 6. 08 5.70 72.607. - LDCs
Depreci ati on 9. 63 6. 08 5.70 76.257. - DCs
Total Rs/Kg 63. 31 36. 68 35.92
Total $-Xg 2.11 1.22 1.20

Sour ce: Study Comm ssi oned by DCPC in 1992 cited in Expert's G oup
on Petrochemi cals [19933.

Not e: Figures in V. are fromRIL Data Base cited in Expert's
Group on Petrochenmicals [19931.
Conversion at LERMs of Rs. 30/- = US %.

Indian costs for synthetic fibres are greater than that of
DCs and even that of other LDCs. Table 2.11 provides a npore
detailed cost structure of a typical secondary |I|evel chem cal
plant.



Table 2.11
Typi cal exanple of a Secondary Level Petrochem cal Pl ant
(Estimates Project Cost at 1992 | evels)
US ¢ = Rs.30/-
Particul ars I ndian Cost (Rs.Lakhs) I nternational Norms
(a) (b)

Land & Development’ 108.82 108.82
Civil Works 1341. 26 1117.7
Plant & Machinery:?®
| mport ed: 2046. 42 1 056 . 68
I ndi genous: 5031.00 4042. 80
Techni cal Knowhow:* . 1444. 80 746. 43
Det ai | ed Engineering 341.12 757. 67
Techni cal Assi stance 231. 95 110. 05
M sc. Fixed Assets 310. 50 220,60
Pre—-Operative Exp. 1184. 55 645. 24
Mar gi n Money 479. 95 228. 00
Tot al 12520. 37 (397. higher) 9016. 00
Sour ces:
Equity 4444.0 4508. 00
Debts (FC/Rs Loan) 8076. 37 4508. 00

TOTAL 12520. 37 9016. 00
Interest on term FC’ 1696. 37 351. 00
Depreci ation 1190. 00 603. 06
Source: UB Goup Data Bank cited in Expert's group on

Petrochem cals [(19931.

Not es: Al the above figures are for conparative purposes only

and should not be taken on their face val ue.

(a) is based on an actual plant an India.

(b) is based on a quotation received from the technol ogy
licences for a plant in South East Asia.

(1) Since data is site specific, for conparison purposes, t he
sanme figures have been used.

(2) I ndian costs are about 20% higher on eccount of hi gher cost
of building material.

(3) The total Indian cost of plant and nachinery s around 407.
hi gher due to 55% i nport duty and freight cost on inported
goods.

(4) Indian costs are around S0% higher considering the 357. tax on
know-how fees and the higher charges for expatriate
assi stance.

(5) Detail engineering costs in India are orly around 507. of
international costs.

(6) Projects in India have a higher debt/Equity ratio on account
of the stipulated 20-25% pronmpter's contribution in project
financing.

(7) I ndian costs are nuch higher on account of high interest
rates on term |l oans and working capital | oans.
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Economi es of scale play a significant role in the econonic
viability and protitability Of a petrochemical plant. Small-scale
plants can cater to domestic demand only in highly protected
markets. Tariff rates are thereby linked to the specification of
m ni mum econonm ¢ scale. However, in a liberalising econony, scale
econoni es gain prom nence because of the growing competitiveness
in industry. Large scales of production becone a pre-requisite
both to withstand conpetitive inports and to enter export markets.
Increasing 1liberalisation in Indian industry Iled to | ar ge
expansi ons of capacities. The initial policy changes stipulated a
mni mum size that was far greater than average plant sizes so
firns were encouraged to expand existing capacities to MES.
Later, with delicensing of the industry and anticipation of

enornous growh in demand (i.e. domestic demand), firms planned
for large-scale capacity expansion. The fol | owi ng tabl e
illustrates the proposed capacity expansions in the I ndi an

petrochem cal industry.

94



_ Table 2.12 o
Install ed Capacity of Select Fetrochemicals: Existing and Proposed

Pr oduct Installed Capacity Additional Capacity of Total ¥,
Capacity on going Capacity Pr oposed Capa- [rise
(Existing Projects Approved Proj ects city
Pl ant s) Yet to be
Appr oved
(1 (2) (3) (4) 5> (6)
1. Ethylene 604 346 1404 850 3204 430. 46
2. Propyl ene 313 192 456 338 1299 315.01
3. Butadi ene 67 50 129 143. 4 389.4 481.19
4, LDPE/LLDPE 201.8 180 75 340 796.8 294.85
5. HDPE 55 180 80 360 675 1127.27
6. PP 121 100 225 350 796 557. 85
7. PVC 192 200 150 200 742 286. 46
8. Palystrene 20 40 176 0 236 1080. 00
9. Styrene 37 80 262 0 379 924. 32
10. SBR 80 80 67 0 227 183. 75
11. PBR 20 0 0 80 100 400. 00
12. LAB 163.5 40 240 0 443.5 171.25
13. Alfa Olefin 0 0 135 0 135
14. DMr 141 40 0 0 181 28. 37
15. PTA 150 50 400 0 600 300. 00
16. cCaprolactum 20 100 200 0 320 1500. 00
17. EO 41 0 14 0 55 34.15
18. EG 100 180 215 100 595 495. 00
19. ACN 24 70 0 70 164 583. 33
20. Paraxylene 214 0 272 0 486 127.10
21. Orthoxylene 55 0 60 0 115 109. 09
22. Benzene 308. 2 0 238. 42 65.5 612.12 98.61
23. Tol uene 56.85 0 9.35 0 66. 2 16. 45

Source: Conpiled from Sengupta Committee (InterimReport) [19901.

Large capacity expansions have taken place in the Indian
petrochem cal industry and further expansion is being proposed by
many firnms. Wile initial capacity expansions were geared to
cater to donestic demand, it is possible that a problem of excess
capacity would arise in a liberalised econony. It is however the
excess capacities that individual firns build up that are
instrunental in shaping the structure of the industry which
provides the playing field for firm behaviour. And an analysis of
thig structure enables us to study the possible outcome of
liberalising the petrochemnical industry an India. The follow ng
section W Il therefore outline the structure of the Indian
Pet rochem cal industry.
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I NDUSTRI AL STRUCTURE

Two i nterlinked factors have noul ded t he growt h and
devel opnent of the petrochemical industry in India. These are:
(a) The nature and form of governnent intervention, and
(b) The structure of the industry

Covernnment intervention includes its regulatory role as well
as its role as a producer of petrochemicals in the public sector.
The structure of the industry rests largely on:

<1) Gover nment policy,
(2) The intrinsic characteristics of the industry, and
(3) Firm strategies.
VWil e governnent intervention 1in the restricted reginme

wr ought sever al artificial entry barriers both to regul ate

capacity build-up and expansion in the donestic industry, and ta
regul ate trade, especially, inports. In the liberalisation era,
these artificial barriers have been brought down i1n two ways: (a)
by domestic liberalisation policies whi ch have delicensed

industries and have facilitated the entry of new firnms as well as
capacity expansi ons of i ncunbent firms and subscribed m ninmm
econom c scal es of operation; and (b) trade liberalisation which

has neant the gradual lowering of tariff barriers. In order to
eramine the inplications of these liberal policies on t he
structure of the industry, one has to take into account the

intrinsic characteristics of the petrochemical industry.

The nost significant characteristic of the petrochem cal

industry is that of increasing returns to scale. This directs
that optimal firms be large which, i turn, inplies tigh
investnment costs (of both entry and expansion). When opti mal

plant sizes are large (especially when conpared to denmand in a
still restricted domestic market), there 1s a tendency for a build
up of a concentrated market. A concentrated narket can | nmpede

conpetition as well as entry

The onsl aught of I'i beral i ndustri al policy, especially
delicensing and the specifications of MES (MES is large conpared
to the average installed capacity of donmestic firms and not
international plant sizes), has the following inplications for

96



firm behavi our or strategies. Entrant firms nust build large

(MES) capacities and build integrated compleses. I ncunbent firms
expand to MEsS (at least) and create capacities in allied products
and thereby integrate vertically. Ther ef or e, gover nnent

intervention and the renmoval of artificial entry barriers shape
firm behaviour in a concentrated market. This includes vertical
integration and capacity buil d-up. The following section will
anal yse the structural determ nants of the petrochenical i ndustry
by exam ning concentration, and the nature of capacity expansions
notably vertical integration and excess capacity buil d-up.

Structural Determinants

The petrochemical industry, the supplier of internediate
inputs to end-use manufacturers IS a honobgeneous ol igopoly. The
classification s determined by the significance of product
differentiation, scale and concentration in an industry. In the
petrochem cal industry, there are no brand nanes and therefore,
product differentiation in the conventional use of the term does
not exi st. That |eaves scale and concentration as the nost
significant determnants of industrial or narket structure in the
petrochem cal industry.

The petrochenical industry has high costs of investnents and
is one of increasing returns where econonmies of scale play a
significant role. This ensures that firns are large and subject
to demand conditions, linit the extent of conpetition possible in
an industry. Enpirical work in industrial organisation is replete
with examples of collusive oligopolies where firns charge high
prices and obtain excess profits.

The structure of the petrochem cal industry :s determined by
examning the followi ng characteristics of the industry:

(a) Concentrati on,
(b) Vertical integration, and
(c> Scal e of operation

These factors deal with the supply aspect of the industry.
Assunptions about denmand wunderlie this way of | ooki ng at
industrial structure. If dormestic demand constraints are
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significant or |likely to plateau, donestic industry has two

options. Firstly, the firmis ability to compete in t he
international market and export gains inportance. In this
context, the domestic industry will have to simulate an industrial
structure simlar to those found in other petrochem cal producing
countries, and find an export niche. Secondl y, in an autarkic
situation, demand constraints will lead to market share rivalry.

In either case, changes take place in the industry's structure.

Ca> Concentration
The concentration of an industry 1s., the extent to which a
smal |l nunber of firns achi eve a di nension of economc power in an

i ndustry. Industry concentration is an inportant determ nant of
the nature of conpetition in an industry. Perfect conpetition is
one extreme where firms are small in nunber 1n relation to the
size of the total market so they cannot influence prices
individually. In this case concentration is |ow The ot her
extreme is a nonopoly where there 1s a single seller and
concentration is absol ute. In nost industries, the situation 1s
in between.

A bird s eye view of the configuration of firms in the
petrochem cal industry provides an indication of the extent of
concentration. In an increasing returns industry, the optinal
scal e of operation restricts the nunber of firns in an industry.
Consequently, firnms sizes are large and there 1s a tendency for
high concentration to build up. The following table illustrates
the nunber and size distribution of firms for select petrochemn cal
products 1nJd 290 9.
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Table 2.13
and Size Distribution of Firns

Nunber

(1991-92)

pr oduct

# of Range of
Units Capacity (tpa)

Install ed

Top 4 Firms Market

(%

Shar e

)

Synthetic Fibres:

1.

10,

VFY

VSF

NFY

PFY

PPFY

PSF

PPSF

- ASF

« RTY

8 19,200 -

5 1,55,125 -

13 29,600 -

19 25,125 -

7 2,750 - 500

10 45,000 -

4 4,300

~

24,000 -

3 7,000 -

7 14,660 -

4,200

2,250

2,000

2,000

7,968

12, 000

4,900

1, 700

Century Textiles
& Ind. Ltd.

I ndian rayon

Nat i onal Rayon

Kesaram | ndustries

Grasim | ndustries
South India Viscose

JCT Ltd.
Modiporn Ltd.
Baroda rayon
Garware Nyl ons

Rel i ance | nd.
Century Enka
DCL Pol yesters
Fetrofils Co-op

Raj ast han Fetro-
Synt heti cs

Farasrampuria
Synt heti cs

Guj. Filaments

Al enbic Chem Works

Rel i ance Ind.

ICI India Ltd.

ICC Ltd.

Bongai gon Refinery &
Petrochemicals Ltd.

Al enbic Chem Works

J.K. Synthetics

GTM Synt hetics

APM | ndustries
Sharman Wollen MIls

DCM Shriram | nd.
Century Textiles
Nat i onal Rayon

SRF Ltd.

J.K Synthetics
Century Enka
National rayon

24.9
22.9
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Polymers, Plasticiser s & Elastomers:

pr oduct # of

Range of Installed

Units Capacity (tpa)

Top 4 Firns

(Market Share '/.)

1. LDPE 2
2. HDPE 1
3. PP 2
4. PVC 9
5 PS 2
6. ABS 3
7. PW 1
8. ACN 1
9. PM 2
10. Expanded

Pol ystyrene 4

1,60,000 - 13,000
50, 000
90, 000 - 2,500

55,000 - 4,500

18,000 - 16,000

14,600 - 1,686

3, 500
25,973

500 - 330
3,100 - 362

lI.Elastomers (Synthetic Rubbers)

4

2.vVaM 3

20,000 - 6,250

20,000 - 10,000

IPCL
Bindal Agro Chem.

Polyolefins Ind.

| PCL
Polyolefins |nd.

Chemplast
| PCL

DCM Shriram Con. Ltd.

pcw Lt d.

McDowell & Co. Ltd.

Polychem Ltd.

ABS Ind. Ltd.
Pol ychem Lt d.
Guj. Binil

GSFC
| PCL

Century Enka
Garware Nyl ons

BASF India Ltd.

McDowel 1 1td.

Bear dsel |

Canphor & Allied
Froducts

| PCL

APAR Ltd.

Guj . Apar Polyners

Synthetics &
Chemicals Ltd.

VAM Organic Ltd.
Folychem Ltd.

Gujchem Distilleries

89.
10.

100.

99.
0.

29
27.
22.
16. 2

ohrp ob o o

54.9
45.1

77.5
20.7
1.8
100.0
100.0

100.0
NA
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O her I nter-medi ate Petrochem cal s:

product # of Range of Installed Top 4 Firms
Units Capacity (tpa) (Mar ket Share %)
1. Styrene 4 17,500 - 900 McDowell & Co Ltd. 62. 4
FPo lyc tem 37.6
Herdillia Chem cals NA
Synt hetics ft NA
Chemicals t.td.
2. LAB 3 75,000 - 43,500 T.N. Petroproducts 45.1
Rel i ance |ndustries 31.7
IPCL 23.2
3. Ethylene dycol
5 21,500 - 750 India Gl ycols Ltd. 62.9
| PCL 25.9
Rel i ance Industries 10.8
Ganesh Benzoplast Ltd 0.5
4. Xylenes 2 49,000 - 35,000 | PCL 34.2
Bongai gon Refinery & 15.8
Petrochem cal s Ltd.
5. PTA 1 1, 00, 000 Rel i ance Industries 100.0
6. DMT 4 60, 000 - 3,000 Bonmbay Dyeing 50.5
| PCL 27.5
Bongai gon Refinery & 21.7
Petrochemicals Ltd.
J.K. Synthetics NA
7. Caprolactum
2 50, 000 - 20, 000 FACT 79.3
GSFC 20.7
8. Phthalic Anhydride
6 25,000 - 8,600 Asi an Paints 26.9
Mysore Petrochem cals 18.2
Thirumal ai Chem. 17.6
Shri Ambuja Petrochem 12.8
Source: Conpiled from CM E Market and Market Shares, February 1993.
Not e. The date on products i.e. out put etc. in the petrochemn cal
industry can only be indicative. CME Market and Market
Shares £1993: 6023 specifically states that the problem of |ack
of uniformty in the nanmes and scope of pr oduct s was
particularly difficult in the petrochenmn cal i ndustry where
conpanies club a large nunber of products wunder some broad
nomencl at ur e. This pre-enpts any accurate analysis of data at

the product |evel.
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Table 2.13 indicates that the sine range of capacity
installed is large for many of the petrochem cal product groups.
Consequently, the range of narket share is also large. Wile this
table is only suggestive of the existence of concentration, there
are other methods by which concentration can be neasured.

The nost sinple neasure of concentration IS the 4-firms
concentration ratio. Table 2.14 illustrates the case of the
petrochem cal industry. The table indicates that of the 35
petrochem cals cited, the top four firms had 100% of the market
share in 23 cases. And in 11 cases, the shares were greater the:
50%. This indicates an extrenely high degree of concentration in
these petrochemical product groups. The basic drawback of this
net hod of cal cul ating concentration 1s that adequate weightage 1 %
not given to all the firms in the industry <(onlythe top four are
taken into account). Nor is adequate weightage given to the =i:ze
of the firms. Concentration ratios therefore provide only a
limted picture of concentration. An alternate nethod of

neasuring concentration in an industry is by using the Herfindahl
18

i ndex. Tabl e 2.15 displays the Herfindahl index for a range of
petrochem cals for the years 1983-84 and 1990-%1.
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Table 2.14

Four Firm Concentration Ratios

(1)

Pet rocheni cal s Share of Top 4 Firmsa'
1987- 88 1989- 90 1991- 92
Synthetic Fibre:
1. Viscose Filanent Yarn 76.5 76.7 78.0
2. Viscose Staple Fibre 100.0 100.0 100.0
3. Mdal Staple Fibre 100.0
4. Nylon Filanent Yarn 63.8 57.7 54.4
5. Polyester Filanent Yarn 57.3
6. Polypropylene Filanent Yarn 98.1
7. Polyester Staple Fibre 68. 2 63.6 64.5
8. Polyprolylene Staple Fibres 100.0
9. Acrylic Staple Fibre 100.0
10. Rayon Tyre Yarn 100.0
11. Nylon Tyre Yarn 73.5
12. Pol yester Chips 99.9
Polymers, Elastoners &
Pl asti ci sers:
13. LDPE 100. 0
14. HDPE 100.0
15. Polypropylene 100.0
16. PVC 96.5
17. Pol ystyrene 100.0
18. ABS 100. 0
19. Polymethyl Methacrylate 100.0
20. Acrylonitrile 100. 0
21. Polyamides 100.0
22. Polyurethane 100.0
23. Expanded Pol ystyrene 100.0
24. Synthetic Rubbers 1.0
25. vaMm 1000
Qher Petrochemicals:
26. Met hanol 94.5 85.7 87.6
27. Styrene 100 O
28. LAB i00.0
29. Xyl enes 100.0
0. PTA 100.0 100.0 100.0
1. DMM 100.0
2. Caprolactum 100. 0 100.0 100. 0
3. Phthalic Anhydride 100. 0 100. 0 82.4
t. Rubber Chenicals 100.0 99.9
'e Synthetic Resins 58.0

Source: Conpiled fromCME r19931 Market & Market Shares
Figures nmarked with (%) indicate that less than four
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Table 2.15

Concentration in the Petrochenical |ndustry
Petrochem cal s No of 1t/n 1/n A 1n No H - Index
Firms 1990-91 1982-8£4 of Firms 1983-84 1990-91
Synthetic Fibre
1. Acrylic Fibre 3 0.33 0.5 1 0. 60 0.42
2. NFY 11 0.09 0,13 3 0.13 0.09
3. NIY/TC 7 0.14 0.2 2 0.23 0.17
4, PFY 19 0. 05 0.1 7 0.21 0.17
5. PSF 10 0.11 0.2 5 0.24 0.17
Synthet ic Rubher
6. SBR 2 0.5 1.00 1.00 0. 87
7. PBR 1 1.00 1.00 0 1.00 1 .00
Ther moplastics
8. LDPE 3 0.33 0.33 0 0. 53
9. HDPE 1 1.00 1 .00 0 1.00 1 .00
10. Pol ystyrene 2 0.50 0.5 0 0.5 0.53
11. Polypropylene 1 1.00 1.00 0 1. 00 1.00
12. PVC 5 0.20 0. 25 0 0. 33 0.22
Pl astic Raw Materials
13. CA Moul di ng Powder 1 1.00 1.00 0 1.00 1.00
14. UF Moul ding Powder 3 0.33 0.33 3 0. 36 0. 45
15. PF Moul di ng Powder 2 0.25 0.2 -1 0.53 0.77
16. MF Moul di ng Powder 3 0.33 0.33 0 0.34 0.52
Ot her Petrochemical Intermediates
17. Acrylonitrile 1 1.00 1. 00 0 1.00 1.00
18. Caprolactum 2 1.00 1.00 1 1.00 1.00
19. DMT 3 0.33 0.5 1 1.00 0. 37
20. LAB 3 0.33 1.00 2 1.00 0.35
21. Benzene 11 0.09 0.11 2 0. 32 0.22
22. Tol uene 11 0. 09 0.14 4 0.74 0. 46
23. ABS Resi ns 4 0. 25 - 4 1.00 0. 46
24. But anol 4 0.25 0.33 1 0. 37 0.40
25. But adi ene 3 0. 33 0.33 0 0. 37 0. 49
26. Ethylene Dichloride 2 0.50 1.00 1 1.00 0.55
27. Butyl Acetate 2 0.50 0.5 1 0.51 1.00
28. Diacetone Al cohol 2 0.50 0.5 0 0.50 0.50
29. Diethylene G ycol 3 0.33 1.00 2 1.00 0.58
30. Ethylene 2 0. 50 0.33 -1 0.59 0.53
31. Ethylene Oxide 2 0. 50 0.5 0 0.68 0. 60
32. MEG 3 0. 33 0.5 1 0.53 0.51
33. Isopropanol 1 1.00 1.00 0 1.00 1.00
4. Orthoxylene 2 0.50 1.00 1 1.00 0. 65
35. M xed Xylene 1 1.00 1.00 0 1.00 1.00
:6- Paraxylene 3 0.33 1.00 2 1. 00 0. 15
37. Phthalic Anhydride 7 0.14 0.17 1 0.21 0.22
38. Propyl ene 4 0.25 0. 33 1 0. 47 0.41
39. Styrene 3 0.33 0. 33 0 0.33 0.34
40, VAM 2 0.50 - 2 0.50" 0.s50°
81, pTA 1 1.00 0 - 1.00
sour ce: Conmpiled from Conpanywi se Production of Petrochem cal s
(1983-84 to 1990-91), Monitoring and Evaluation (Petrochem cals)
Sction, Department of Petrochem cals , GDI, New Del hi.
1:- Figure is for 1984-85 2 :- Figure is for 1989-90
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Conpare 1/n and the H-index for 1990-91 and 1982-84. The

nunber of firms 1/n = W indicates. conpetitiveness, while t he
degree of inperfect conpetition rests on the extent H > 1/n.
Though there have been changes in the concentration, it has bsen
only in ternms of the degree of high concentration. Table 2.15
shows that in 1990-21, out of 41 getrochemicals, 9 wer e
manuf actured by monopolies while H > 1 ,n imn 26 products. I'n

1983-84, the conparable figures were 16 nonopoly producers and 19
products where IH > 1/n in 40 petrochemicals. So while entry has
reduced the nunber of petrochem cal having single nonopol y
producers, concentration ger se has not decreased. In fact, 35
petrochem cal s have concentrated markets in both the years.

One basic drawback of the H-Index 1s that its usefulness is

limted to the extent that the nunber of firms in the industry is
| ar ge. In this case the size distribution is skewed and the 0]
i ndex measures concentration adequately. However, it becones an
i nadequat e neasure of concentration when the number of firm is
smal | . In this context it becones important to exanmine yet

anot her indicator of concentration.

The domi nant firm approach is another nmethod of exam ning
the degree of economc power enjoyed by firns in an industry.
This approach involves an examnation of the extent to which
dominant firms exist in an industry. Dominant firm: are defined
as those +irms Which have nore than 50V. of the wmarket «whare, in
our case total cutput. Table? 2.16 provides the 1ist of dom nant
firms in the petrochem cal industry.
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Table 2.16
Domi nant Firms in the Petrochemical Industry (1991-97)

Petrochemicals # of Share of largest firm remarke
firms (%)
— Synthetic Fibre:
1. Acrylic Fibre 3 J.k. Synthetics 45. 75
2. NrFY 11 Modipon 11.84
3. NIY/TC 7 J.K Synthetics 17.77
4.  PFY 19 Rel i ance T6.00
5. PSF 10 Rel i ance 36.73
Synt heti ¢ Rubber:
6. SBR 2 Synthetics & Chem. 92. 87
7. PBR 1 IPCL 100. QO
Thermoplastics:
8. LDPE 3 | PCL 100. 00
9. HDPE 1 Polyolefins Ind. 100.00
10. Pol ystyrene 2 Hind. Polymers B2. 43
11. Pol ypropyl ene 1 | PCL 100. OO
12. PVC 5 | PCL 30. 00

Plastic Raw Material s:
13. CA Muul ding Powder 1 Mysore Acetate 100. 00
14. uF Mouulding Powder 3  Nuchem Plastics 55. 60
15. PF Moulding Powder 2 Indian Plastics 53. 51
16. M- Moulding Powder 3 Indian Plastics 89.6:3
Q her Petrochemical Intermediates:

17. Acrylonitrile 1 | PCL 100. 00 Public Sector

18. Caprolactum 2 GSFC 77.42 Public Sector

19. DMr 3 Bonbay Dyei ng 47.35

20. LAB 3 T.N  Petroproducts 42.12

21. Benzene 11 BPCL 27.95

22. Tol uene 11 I aC 39.85

23. ABS Resins 4  ABs Plastics 50. tt4

24. But anol 4 NOCIL 52.81

25. But adi ene 3 | PCL 62.95 Public Sector

26. Ethylene Dichloride 2 NOCI L 62. 42

27. Butyl Acetate 2 Somaiya Organic 97.91

28. Di acetone Al cohol 2 NOCI L 51. 49

29. Diethylene dycol 3 Indian dycols 43. 20

30. Ethyl ene 2 | PCL 63.98 Public Sector

31. Ethyl ene Oxide 2 NOCI L 67. 47

32. MEG 3 Indian dycols 49. 65

33. Isaopropanol 1 NOCI L 100. 00

34. Orthoxylene 2 | PCL 77.52 Public Sector

35. Mxed Xylene 1 | PCL 100.00 Public Sector

36, Para>:yl ene 3 Reliance 71.12

_3,7- Phthalic Anhydride 7  Thirumalai Chem. 25.52

38. Propyl ene 4 | PCL 48.43 Public Sector

39. Styrene 3 Hind. Polyners 41. 66

40. VAM 2 vam Organic 56. 64

4. PTA 1 Rel i ance 100 OO

Source: Compiled from Company-wi se Production of Fetrochemicals
1983-84 to 1990-91), Monitoring and Evaluation (Fetrochemicals
Section), Department of Chem cals and Petrochem cals, GOI. New
Del hi . * - Figure is for 1984-85.

106



In the above table, dominant firms are in the bold type
while the other figures represent the market share of the |argest
firns. In 1990-91, there were dominant firms in as many as 26
petrochem cal products out of 41. This, was when narket, share was
strictly taken as 50% in order to denmarcate a dominant firm from
other firns. It was predominantly the public sector that had
gai ned dominance in as nmany as 11 products and had the |argest
market share in two other products.

This section has anal ysed the petrochemical industry using
three indicators of concentration. Wat enmerges clearly is that
concentration and, thereby, market power of firns in individual
product groups of the petrochem cal industry exhibit a high degree
of concentration.

Concentration exanmnes the narket power of firns in
particul ar product groups. However, it is possible for firns,
whi ch do not exhibit dom nance in any particular product groups,

to be powerful through vertical integration. The followi ng
section exanines vertical integration in the pet r ochem cal
i ndustry.

(b) Vertical Integration
A firmis vertically integrated when two or nore successive

stages of production are organised within the same firm A firm
can integrated either backwards or forwards. Backwar d or
"upstreami integration occurs when the firm begins to nanufacture
an input into its original product . Forward or 'downstrean
integration involves using the firns' output to nmake a nore
finished product than earlier. The inherent advantages of

vertical integration is the elimnation of contractual or narket
exchanges within the boundary of the firm

The petrochem cal industry consists of a series of
consecutive but separate production processes - the manufacture of
feedstocks at one end to the production of final petrochemn cal
products which are then used for manufacturing consunption goods
at the other end. A firmlocated at any point on this production
Process may choose to integrate backwards or forwards.
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A firm chooses to integrate backwards for two main reasons.
First, to take advantage of greater econom es of scale in upstream
industries. In the petrochenical industry, econonm es of scale are
hi ghest in upstream production and becone lower as firms becone
nore speci alised. And second, to have control over input supply.
Forward integration takes place in order to (a) take advantage of
greater value added in downstream industries, and (b) to provide a
guaranteed market for the firmis inputs. In both cases, the
appropriation of transaction costs offers a significant advantage
to the firmthat vertically integrates.

Li beralisation policies in India have created an environnent

in which it is possible for firns to integrate vertically. The
delicensing of industries and the renmoval of MRTP asset limt
have, together, ostensibly facilitated the entry of firm into
allied production processes. The following table illustrates the

nature of vertical integration of some firms in the petrochenical
i ndustry.
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Table 2.17
Vertical Integration in the Petrochem cal Industry

Bar oda Rayon

1962 Fi | ament Rayon Yarn

1974 Nyl on Filanent Yarn

1976 Pol yester Filanent Yarn

1978 Nyl on Tyre Cord Project (work started)

1978 Pol yester Chi ps

1979 Caprolactum

1981 Nyl on Tyre Cord Project (production)

1982 MEG

1991 As a neasure of backward integration, the
conpany proposed to install a polyester
pol ycondensat i on pl ant to nmeet the

requirements of polyester chips with a
capacity of 4 tonnes per day (tpd).

Bongaigon Refinery and Petrochemicals Ltd.

1979- 80 Xyl enes and DMI (Wrk started in 1977)

1981- 82 Wrk on PSF project started (1979-80 -
project was conceptualised.)

1985- 86 DMI

1987- 88 PSF

Cochin Refineries
Napht ha canalised through the 1QOC

1988 Pl ans expansion for a Rs.80 crs aromatic
plant to manufacture benzene and tol uene

Qujarat State Fertilisers Co0. C(GSFO)

1974 Caprol act um

1983 Pol yners Cor poration of Guj ar at was
amal ganated with GSFC.

1990 Gujarat Nylons (a GSFC subsidiary) was
amal gamated with GSFC.

IPCL

1973 DMI conmer ci al production
M xed Xylene "*"
Orthoxylene "'

1974 Par axyl ene

1975 C9 aromatics

1978 Carbon Bl ack

Et hyl ene gl ycol
Polybutadiene I ubber
LDPE/ LLDPE
Polypropylene
Benzene extraction
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(J.K
oper at

Acrylonitrile

1979 Acrylic Fibre
Et hyl ene oxi de
1984 PVC VC
Et hyl ene Dichl ori de
1986- 87 Pol ypr opyl ene
1989 Et hyl ene
Propyl ene
LDPE (HDPE underway)
1990-91 LLDPE and PP end use products

J.K Synthetics

1960 Nyl on plant capacity 800 kgs (the Country's
first)

1964 Acrylic Staple fibre (licence received)

1971 Nylon tyre cord and synthetic fibre (trial
pr oducti on)

1972 Nyl on Tyre Cord,

Nylon Staple Fibre
Pol yester Staple Fibre

1973 Nyl on Yarn
1978 DM
MEG
1979 ACF production commences
1984- 85 Pol yester industrial yarn
1988 Approval s sought for the following products
to be manufactured at its Sal eempur plant:
Propyl ene
Aerylonitrile
Et hyl ene  Oxi de, Di et hyl ene
A ycol & Triothylene Qdycol
1989 Letters of I nt ent for t he fol | owi ng
product s:
Benzene
O t hoxyl ene
Par axylene
PTA
1990- 91 An MU was signed with the 10C for supply of

naphtha for the aromatics and PTA project.
Petrochemni cals was set up to take care of the petrochenical
ions of the firm)

Pol ychem Lt d.

1957 Pol ystyrene

1963 St yrene Mononer

1979 ABS

1983 VAM

Modi pon Ltd.

1973 Pol yester Filanent Yarn

1977 Nyl on Filanent Yarn

1978 Pol yester Chips plant was conm ssi oned
1981- 82 Pol yester POY yarn

110



10.

1983-84 LI for nylon industrial tyre fabrics
1990-91 Pl anni ng backwar d i ntegration into
caprolactum and raw materi al

NOCIL

[Part owner of Polyolefins Industries which it set up in
May 1964 in collaboration Wth Farbwerke Hoechst A G
Germany to nmanufacture HDPE and processed polyethyl ene
products].

1968 Et hyl ene

1970s PVC
2-ethyl hexanol

1977 Gas Cracking Plant: Et hyl ene

Propylene

1979 Di chl oroet hane from waste hydrochloric acid
as an input into the manufacture of vinyl
chl ori de.

Proposed nmanufacture of ethylene, propylene, butadiene,
benzene and aromatics. The proposed downstream units are for
manuf acture of LLDPE, HDPE, PS, and styrene.

Pol yol efins industries Ltd. (pronoted by NOCI L)

1964 HDPE (20,000 tpa) and Ziegler catalysts and
5,600 tonnes of processed products nmade out
of HDPE

1968 Production of HDPE

1971 N-Butene - 1 required for the manufacturing
of HDPE

Rel i ance

1980 PFY
Pol yester Chi ps

1986 PSF under broadbandi ng schene

1987- 88 PTA/ LAB

1988 VEB
HDPE
PVC

1990- 91 LLDPE
Pr opyl ene

But adi ene and other Cse
Acrylic Fibre
Paraxylene

1991-92 PVC

1992- 93 MEG
HDPE

1993 EO
EG
ACN
pp pl anni ng st ages.
SBR

St ?/r ene
Pol yst yrene
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At present, the conpany has a proj ect under way to
manuf act ure feedstocks such as ethylene, prupylent & butadiene
apart from planning expansion into petroleum refining which will
enable it to nmanufacture naphtha.

11. Synt hetics and Chemical s

1961 Synt hetic rubber
1963 Styrene,
But adi ene
Synthetic lattices and rubbers
1977 Nitrile rubber
1984 Pol yst yrene
1983 Styrenated rubber for captive consunption
1989- 90 Acet al dehyde

Source: Conpiled from Bonbay Stock Exchange Directory (various
i ssues).

A classic exanple of the strategic advantages of vertical
integration in the Indian petrochem cal industry is the case of
par axyl ene manufacture. Paraxylene is the basic input for the
production of PTA and DMI, which are used to make synthetic
fibres. And the PTA and DMI are used in alternate (i.e.
substitute) routes to manufacture synthetic fibres. Bonbay Dyeing
and Reliance are rival conpanies which nmanufacture synthetic
fibres. Wile Reliance uses the PTA route, Bonbay Dyeing uses the
DMI route. Reliance, the nmonopoly producer of PTA  has its
captive paraxylene plant. The manufacturers of DMI, apart from
Bombay Dyeing, namely |PCL and Bongaigon, both have captive
paraxyl ene plants too. Bonbay Dyeing which requires paraxylene as
an input has to rely on Reliance (its arch-rival) or |IPCL which

would of f-load surplus but could not guarantee continuous supply
22 23

of inputs. I'n Novernber 1989 exci se on paraxyl ene was abol i shed
and inport duty was cut by 10% to 80% In fact, the governnent
was being pressurised to ban the inport of paraxylene since total
donestic capacities were greater than domestic denand. And
Rel i ance began to supply paraxylene from what was originally neant
for captive consunption, to Bonbay Dyeing at a cost equivalent to
the landed cost of inported paraxylene regardless of cost of
Producti on. This is a clear exanple of how a firm is

di sadvant aged when it is not vertically integrated while its rival
firms are.
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(c) Scale of Qperation

One of the conmponents of the liberal industrial policy of
the Government of India has specified the m nimum econonmic scales
for a range of petrochen cal product s. These figures are

prescribed mninmum scales. A firmis free to expand beyond this
limt. This is more so when demand constraints are a limting
factor.

Wi le the petrochem cal industry was still |licensed, the
government stipulated a M ninum Economic Scale of operation to
allow firms to operate at optimal scales. Wiile an HE'S policy
becones redundant after delicensing, firmse wll still have to

operate at optimal levels since efficiency in the petrochem cal
industry is linked to scale of operation. Mst of the firnms wll
have to expand in order to operate at optinal |evels.

In a situation where economes of scale are significant,
demand constraints becone linmting factor for the expansion of
firnms. \Wen econonies of scale are high, firm sizes are |arge.
Therefore, only a few firns (of optimal size) are adequate to
service the market, when the nunber of firns exceeds this optinmal

nunber, capacity underutilisation results. On the other hand, i f
there are few firns, concentration is high. These firnms can
enhance their narket power in a variety of ways that are typically
ol i gopolistic. Economies of scale are thereby significantly
i ntertw ned with firm size, concentration and capacity
utilisation. The following table illustrates the capacity

utilisation of firns in the Indian petrochenmical industry:
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Table 2.18
Differences of Capacity Wilisation Between Firns (1991-92)

1)

Pr oduct No. of Aver age H ghest Lowest
firms
Synthetic Fibres:
1. Viscose Filanent Yarn 8 89.91 138.5 53.2
2. Viscose Staple Fibre 5 88. 39 92. 65 66.85
3. Nylon Filanment Yarn 13 43.6 157.5 3.1
4. Polyester Filanent Yarn 19 150.1 244.5 35.1
5. Pol ypropyl ene Fil anent
Yarn 7 58. 8 64. 4 7.6
6. Polyester Staple Fibre 10 61.9 122.5 29.2
7. Pol ypropyl ene Staple
Fi bre 4 19.8
8. Acrylic Staple Fibre 7 73.5 104.5 63. 3
9. Rayon Tyre Yarn 3 42.2 92.5 48.7
10. Nylon Tyre Yarn 7 119.3 133.9 86.9
Polymers, Elastomers &
Plasticisers:
11. LDPE 2 - 50. 4
12. HDPE 1 68.0 61.8
13. Pol ypropyl ene 2 45. 2 46.0 15.6
14. PVC 9 88.4 122.7 16.4
15. Pol ystrene 2 63.0 66.5 59.0
16. ABS 3 36.1 36.9 33.7
17. Acrylonitrile 1 86. 6 86. 6
18. Expanded Pol ystrene 4 73.3 195.9 0.6
19. Synthetic Rubbers 4 41. 2 83.2 11.2
20. vam 3 325.1 449.1 77.1
21. Polyamides 2 37.6
22. Polymethyl Methacrylate 1 88.9 88.9
23. Plasticisers 10 35.4 69.9 8.2
Other Petrachemicals:
24. Styrene 4 e0.0 75.2 31.1
25. LAB 3 96. 9 104. 6 92.4
26. Ethylene dycol 5 - 94.8
27. PTA 1 162.7 162. 7
28. DvVI 4 94.0 100. 4 48.1
29. caprolactum 2 66. 3 100.6 52.5
30. Phthalic Anhydride 6 66. 4 93.8 39.4
Sour ce: Conpi l ed from cMiIE, Market and Market Shares, February
1993.
Not e: Where there is a single producer or figures are
avail able for one producer the capacity utilisation is

pl aced between the highest
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From the above table, it 1s difficult t generalise about
capacity utilisation in different product groups. What is clear
is that in products which have a large number of firms
manufacturing it, the range between the firnms which have the
hi ghest and | owest capacity utilisation 1s high. This inplies
that although average capacity utilisation across firns 1s high,
all firnms do not use installed capacity adequately. The above
table indicates capacity utilisation in one year. The followi ng
table indicates capacity utilisation of select petrochemicals from
1960-61 to 1990-91.

Table 2.19
Capacity Utilisation of Select Petrochemicals %)
Year 1960-61 1970-71 1980-01 1990-91
Pr oduct (1) (2) <3) (4)

Synthetic Fibres:

1. WY 88. 23 100. 21 107. 18 89.91
2. Viscose Tyre Cord - 91. 69 w4.02
3. VSF 83.77 87.98 83. 97 88. 39
4. AFY 106. 94 97. 15 54,22
5. NFY - 102. 88 94. 13 43. 6
6. Nylon Tyre Cord - 302.5 105. 35
7. PFY - 83. 89 126. 02 150. 1
8. Polyester Fibre - 106. 64 83. 26
Thermoplastics:
9. LDPE - 122. 07 70.01
10. HDPE - 114.93 69. 81 61.8
Thermnsets:?

11. PF Moul di ng Powder 62.51 124. 85 59. 06
12. urF Moul ding Powder 38.24 73.68 62. 26
13. PVC Resin - 90. 28 41. 07 88.4

Q her Petrochemicals:

14. Benzene 73. 14 48. 47 71.76

15. LAB - - 55. 89 96. 9
16. DMI - - 105. 44 94.0
17. caprolactum - - 69. 73 66. 3

Source: Gol (1) to (3) are conpiled from India Database.
co1(7) fromcMie Market and Market Shares [19931.

Not e: Capacity Utilisation is calculated by dividing total
installed capacity by total production, and converting it
into a percent.

115



Table 2.19 indicates a high |evel of capacity utilisation
(on the average) for select petrochenical products. However, till
1980-81, capacity installed was licensed to match demand. And the
period from 1980-81 to 1990-91 has been one of tremendous growth
in petrochem cal consunption 2an |India. Capacities have also
expanded and may outstrip donmestic demand resulting in excess
capacities.

The scal e of operation of nobst of the firnms are way bel ow
the MES prescribed by the governnent and considerations of optimal
resource use. The following table illustrates the scale of
operation of select petrochem cals:

Tabl e 2.20
Scal e of QOperation of Select Petrochem cals
1991-92)
MES No of No.of Average Capacity Market
‘000 tpa Firnms Firms Installed Utilisat- Share
> MES Capacity ion (1) Lar gest
* 000 tpa Firm

Synthetic Fibres:

1. PSF 60 10 - 23.62 61.9 40. 4

2. PFY 25 19 1 12. 66 150.1 27.8

3. ACF Ll 7 2 - 73.5 94.0
Synthetic Rubber:

4. SBR 100] 4 - 12.36 41.2 82.5

5 PBR 50 J
Thermasets:

6. LDPE 100 2 1 80. 00 - 85.5

7. HDPE 100 1 50. 00 61.8 100.0
8. PPL 100 2 - 46. 25 45. 2 99. 4

9. PVvC 100 9 - 28. 95 88.4 29.8
Ot her Petrochem cal
| ntermedi ates:
10. PTA 200 1 - 100.0 162.7 100.0
11. CPL 100 2 - 35. 00 66. 3 79.3
12. LAB 80 3 - 59.5 96. 9 45.1
13. ACN a0 1 - 30.0 86. 6 100.0
14, DMl 100 4 - 34.5 91.0 100, 4

Sour ce: Col (1) Doshi [19893 MES 1= as prescribed by the
Gover nnent of |India.
Col (2) - (5 cMIE , Market and Market Shares, [199Z1.
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The above table indicates that very few firms operate at the

required NES. For firns to take advantage of increasing returns
to scale, they will have to expand capacities. This inplies that
the installed capacity for a range of petrochemicals wll expand

substantially in the country.

The extent to which donmestic capacities will expand on the
basis of approvals that have been given to investors has been
estimated by the Sengupta Committee [see Table 2.53. These

capacities, when matched against demand estimates for the sane
period show an excess. This difference has been cal cul ated by the
Sengupta Committee and is presented in the follow ng table:

Table 2.21
Capacity Gaps

(000 mt)
Pr oduct Excess of the total additional
proposed/ approved capacity over
the additional required
1994- 95 1999- 00
1.LDPE/LLDPE 420 346.8
2.HDFE 405 (375) 275 (271)
3.Polypropylene 501 (568) 496 (468)
4. PVC 257  (209) 52 (-19)
5.PS 151 (142) 111 (97)
6. Styrene 278 (267) 229 (212)
7. SBR 155  (147) 112 (99)
8. PBR 55  (50) 29  (21)
9.BR 25  (22) 9 4y
10.NR 4.3(4) 2.8(2)
11.EO0(not for 6 (23) 8 (3)
MEG use)
12.EG 428 (410) 335 (306)
13.Alfa-Dlefin 80 (79) 15 (2)
14. ACN 61 (50) 9 (-8)
1S.Paraxylene 228 (200) 96 (132)
16. Or t hoxyl ene 9 (-3 - 36 (-53)
17.DMT ni | ni |
18. PTA 384 (360) 181 (135)
19.Benzene 158 (108) -29 (-100)
20.Toluene 4 (-3 -10 (-18)
21.Caprolactum 188 (173) 125 (104)
22.LAB 246  (256) 149  (117)

Source: Sengupta Conmittee Report [19903. )
Note: Figures in brackets are estinates of capacity requirenent
at 90'/. capacity utilisation.
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However, demand estinmates nmade by the Sengupta Committee are
| ower than the Kapur Conmittee estinates. In fact, one of the
main contentions of the Sengupta Report was that the Kapur
Committee overestimated denmand substantially giving incorrect
signals for capacity planning The following table provides the
demand estimates of the two committees for selected petrochemn cal
product groups.

Table 2.22
Denmand Esti nates
(000 mt)
Product Sengupta Conmittee Kapur Conmmittee (4) - (2)

1994-95 1999-00  1994-95 1999-00
(1) 2 ) 3 ) (4 ) )

1.Synthetic Rubber 159.00 255. 00 156. 50 212. 00 -43
(a) SBR 71.60 114.80
(b> PBR 44,50 71. 40
(c) BR 25. 40 40. 80 -
2. LDPE/ LLDPE 305. 00 450. 00 480.00 708. 00 258
3.HDPE 270. 00 400. 00 378. 00 555. 00 155
4.Polypropylene 205. 00 300. 00 286. 00 420. 00 120
5. HDPE and PP 475. 00 700. 00 664. 00 975.00 275
6. PVC 435. 00 640. OO 485. 00 713.00 73
7.PS 85. 00 125. 00 82. 00 120. 00 -5
8.MEG 167. 00 165. 00 260. 00 264. 00 99
9. Styrene 100. 75 150. 26 NA
IO Acrylonitrile 102. 60 154. 40 139. 60 215. 40 61
11.DMT 181. 00 - - 181. 00
12. PTA 216. 40 - - 419. 00
13.Paraxylene 258. 30 390. 00 255. 00 400. 00 10
14.0rthoxylene 106. 00 151. 00 106. 00 151.00 O
1S.Caprolactum 131. 80 195. 20
16.Benzene 453. 70 641. 40 570. 00 858. 00 216.6
17.Toluene 62. 00 76. 00 62. 00 76. 00 0
18. Et hyl ene 1028. 00 1569.50 1371.00 2023.00 454
19. Propyl ene 493. 40 719. 40 600. 00 884. 00 164.6
20.Butadiene 95. 80 153. 00 102,00 140. 00 -13

Source: Kapur Conmittee Report [19861].
Sengupta Committee Report (19921.

Table 2.22 ¢p1.5 provides the difference between Kapur and
Sengupt a demand estimates for 1999-2000. Even after providing for
the 'exaggerated' estimates of the Kapur commttee, a conparison
between cp1.5 (Table 2.22) with the expected excess capacity in
Tabl e 2. 21, shows that planned capacity is higher than expected
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donestic demand. Of the 12 petrochemi cals where conparative data
is avail able, 7 products show an excess when Kapur estimates are
taken into account. (The figure is 18 out of 22 for Sengupta's
esti mates).

This section has established that the petrochem cal industry
in India has the follow ng characteristics:
(a) Concentration,
(b) Vertical integration, and
(c) Anti ci pated excess capacities and capacity underuti li sation.
In an autarkic or protected nmarket, these characteristics
provide a natural entry barrier; firns will be able to deter the
entry of new firms and accentuate their mar ket power .
Alternatively, in the face of «clear-cut trade |iberalisation,
firme will have to enter the export market and face foreign firns
in the donmestic narket. In either case, the nature of entry
barriers in the Indian petrochem cal industry wll determine its
structure and consequently the extent of conpetition in the
i ndustry.

BARRI ERS TO ENTRY

The nature of competition in an industry is dependent upon
the extent and nature of entry barriers present in the industry.
Table 2.23 presents the entire range of entry barriers that was

present in the Indian Petrocheni cal i ndustry in t he pre-
i beralisation period as well as the barriers that, are likely to
arise after liberalisation. The barriers that are inherent to the

industry are of course present in both periods.

Artificial entry barriers rei gned suprene in t he
pre-1li beralisation phase. What did these barriers do? Firnms
required licences to produce and match the donestic demand
estimates of the government. Since donestic demand was |linited,
firm sizes were small and not of optinmal si ze. In addition,
i ncumbent firns were not allowed to expand for fear of creating
econoni c concentration. (The fact remmins that the nunber of
firme was small enough for concentration to exist).
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Uneconomi ¢ plant sires and concentration could co-exist only

in a protected narket. And the
protection perpetuated the situation.
quota restrictions prevented the free inport of feedstocks as well
as downstream petrochem cal s.

Wth liberalisation, all

i nfant

i ndustry argunment for
Tariff rates were high and

the donestic barriers to entry were

removed and trade restrictions were slowy rationalised. 1In the
Table 2.23
Barriers to Entry in the Petrochem cal Industry
Artificial Entry Natural Entry
Barriers Barriers

1. Licensing of

a. investnent |evel,
b. installed capacity,
c. output level,

d. output mXx.

Reservation for public sector.

Quota restrictions on inports.

Tariff restrictions on inports.

Restrictions on foreign equity
participation and the
operation of foreign firns in
the domestic market.

Barriers due to intrinsic

characteristics of the

i ndustry:

1. Hgh cost of investnent
a portion of which is
sunk .

2. Econom es of Scale.

3. Step-wi se capacity expan-
sion and the resulting
excess capacities.

barriers due to firm
strategies:
1. Concentration.
2. Vertical Integration.
3. Excess Capacities
(for strategic
pur poses).

Donestic sphere,

verti cal

mar ket .

Excess capacities and vertical
Pre-liberalisation era because of
was restricted by domestic demand.
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capacity build-up and integration in a

licensing. And this

enter
excess

firme to
This gives rise to
concentrat ed

integration did exist in the

l'i censing

In the post-liberalisation



period, capacity build-up is anticipated to exceed donestic demand
and result in market share rivalry. And vertical integration
contributes to building up narket power.

Entry barriers that arise out of what is inherent to the
context of the firm the intrinsic be it the high cost of
investment of firns seeking entry or those planning expansion are
a result of scale econonies. In addition, investnments are
inherently lunmpy. Lunpy investnments leads to a step—w se capacity
expansion as the followi ng figure indicates:

Figure 2.3
Capacity Expansions

i ears
0 (4% tz Y

The period O to ti is the gestation period i.e the nunber of
years taken to set up the plant. The plant might be producing at
less than x initially, but it has the potential of producing x
with only variable costs. Therefore, any difference in production

between x and the actual output is the excess capacity. The
pattern is repeated for any further expansions.

To concl ude, artificial entry barriers erected in the
pre-1li beralisation era have been renoved while trade barriers have
been renmoved only partly. In the post-liberalisation period,
natural barriers have arisen and the entry deterring actions of
these barriers can have anti-conpetitive effects. W first
exani ne how government intervention has built up artificial entry
barriers in the regulated phase of industrial policy and how these
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barriers were renoved in the liberalised phase in the followng
chapter. The discussion wll be in the context of the
petrochem cal industry in India.
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NCTES
1UNIDO No. 20 |S/480, pl.

2See Hay and Morris [1979: 201-23.

SAs the word itself inplies, cracking involves the breaking down
of large nolecules into smaller ones. Oiginally, the heavier oil
was cracked by heating under pressure. Nowadays, cracking is
carried out at lower tenperatures and pressures in the presence of
catalysts e.g. silica and alunmna [See Patel 1971 and Waddans 1980
for nore detail s].

‘See the Kapur Committee Report , Vol. 2, p84.

‘See Annexure 1. This provides the end uses of naj or
petrochem cal s.

SFor exanple, the average per capita consunption of plastics in
India is 0.67kg conpared to the world average of 13 kg [see Kapur
Comm ttee Report, 1986, Vol .1, p9.].

There was a tapering off of huge investnents which were planned
inthe Il and Il Plans because of the resource crunch and the
bal ance of paynents probl ens.

8Technol ogy Pl anni ng for Petrochemicals, [1988: 138].

The use of gas for petrochem cals has the highest value added
(Rs. 13,000 per tonne of gas) conpared to that of power generation
(Rs. 300) and fertiliser (Rs. 2000) [Business India, Mrch 20
April 2, 19893. However, such a conparison is not valid across
such industries of di verse i mpor t ance. Power is an
infrastructural need, fertiliser is subsidised by the government
and petrochemicals is a highly protected industry.

Wiile the use of gas is technologically nore efficient than
naphtha from crude oil refining, naphtha is tradable while gas is
less so. The country has linmted resources of both.

Many of the mmjor business houses like the Tatas, Birl as,
Anbani s, Si nghani as, Goenkas, Mallyas and Mithi ah made determ ned
+forts. to set up a cracker or aronatics plant.
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*pomestic Resource Costs (DRCs) neasure the hei ght of protection
and the costs incurred thereof. DRCs are calculated by adjusting
estimates of inputs of primary factors of production (usually
capital and |abour) to reflect shadow prices, rather than market
prices.

The DRC formula is

DRCL = § Sk
j

where S; is the shadow price, or opportunity cost, of the
jth donestic factor of production, v is the amount of the jth
factor used per unit of output of i and Iva. is the international
value added in the ith activity.

Kruegar, A.0. (19841 Trade Policies in Developing Countries R.W.
Jones & P.B. Kenen [Ed.] MNandbook 0f International Econom cs,
Vol .1, Elsevier Science Publishing Co., North-Holland.

The BICP study calculated DRCs as the ratio of donestic value
added to international value added.

Sengupta assunes a 600, 000 tonne nother cracker capacity as the
long run international scale and deduced the long-run rmarginal
costs of producing major olefins and some nBjor aromatics. He
then estimated DRCs for petrochenicals based on the LrMC and «cif
prices prevailing in 1991-92.

Kadekodi exanmi nes DRCs using a cost-benefit approach in viewng
i nvestment opportunities in 1992-93.

Indian firns are finding it difficult to acquire capital for HE S
plants that are, in fact, nodest when conpared to world sizes.
For exanple, after Mafatlal acquired Shell's 33% holding in NOCIL,
its long del ayed cracker expansion plan had to be recast. After
the withdrawal of Shell the Rs.6,000 c¢r investnent tab becane
awesone, and the project had to be split into two phases. And the
napht ha cracker capacity was also lowered from the earlier 375,000
tonnes tD 300,000 tonnes f[Business Today May 22-June &6, 19933.

The absence of brand names does not inply an absence of consuner
loyalty or product differentiation through narketing efficiencies,
consumer contacts etc.
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Suppose there are n firms in an industry, and 3. 15 the narket.

share of firmi. The Herfindahl Index (H) is the sum of squar es
of the market shares of the firnms in an industry, i.e.:
H=25 +58 +63 + ... + 6%
= ¢ &8t
_ 1+ cn?
N

where CV is the coefficient of variation of firns size [see Davies
et al 1988:823. It is therefore clear that H = 1 in a pure
nmonopoly and CH = 1/N in cases where all the firns in an i ndustry
have equal narket shares.
YFor e.g., if there areonly 2 firnms nmanufacturing a certain
product with equal rmarket share. The H index is 0.5 and 1/n = 0.5
whi ch i ndicates conpetitive behaviour. However, studies of firm

behavi our are replete with exanples where only two or three firns
manufacturing a product can collude and sinmul ate nonopol y
behavi our.

Shepherd [1972:631 defines a dominant firmas "...by usage, one
with 50%Z of the narket or nore. In actual markets, the dom nant
firmusually has about twice the next firms share.”

Strictly speaking, verti cal format i on descri bes verti cal
integration which occurs at the tinme the firm is created.
Vertical expansion describes vertical integration which occurs as
a result of the internal growh of the firmwhen 1t creates its
own subsidiaries in the neighboring stages. Vertical merger
descri bes verti cal integration whi ch occurs t hr ough t he
acquisition by one firmof an existing firm in nei ghbour ing stages
Csee Perry C198%9:1861.

For instance, on two occasions, IPCL failed to meet the
requi renments of Bonbay Dyeing which had to borrow the crucial raw
material from other sources on one occasion. and shut down on

another.

23
Busi ness St andard, Novenber 1, 198%.
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Chapter 3

GOVERNMENT INTERVENTION AND ARTIFICIAL ENTRY BARRIERS

Gover nment intervention in I ndi an i ndustry t hrough
industrial and trade policies has been two-pronged: (a) as a
producer in the public sector, and (b) as a regulator of firms in
the private sector. The contours of industrial policy in the
i mmedi ate post-independence era was designed to pronote rapid
industrialisation through an interventioni st government in a
largely autarkic environment. The liberalisation process which
started from the wearly 1980s, involved a reduction of t he
government's role both as a producer and regul ator. This shift 1is
anply reflected an policies towards the petrochemical industry n
I ndi a.

The regulation of domestic industry relied heavily on
stringent licensing rules which directed where a firm was to be
|l ocated as well as how much of what it could produce. These
regul ations can be perceived as introducing artificial entry
barriers, in order to channelise investnment into areac of nati onal
priority through |licensing. The rationale for such licensing was
that India, a developing country, could ill-afford the “wacteful

conpetition and non-priority investnent t hat would result from
such ‘unregulated’ investnment. The licensing policies had two
mai n goal s:

(a) To create capacities in tune with plan targets, and
(b) To prevent concentration of econom c power.

Licensing policies essentially restricted the setting up of

new units as well as undertaking substantial capacity e=zpansions
in al most all sectors. And | arge business houses (MRTF  houses)
required separate permission to invest or expand, aimed at
regul ating the concentration of economc power. In  addition,
several ‘“core’ areas were reserved for the public sector. Entry
of new firms and/or expansion of existing firms was allowed only
when the government foresaw a shortfall in supply. Thereby the
Capacity of firms was |linked to domestic demand and capacity

Creation was strictly controlled.
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On the trade front, an industrialisation Strategy aimed at
self-reliance resulted in high tariff rates and/ or quot a
restrictions on inmports. The infant industry argument provided
much of the rationale for protecting the domestic environment to
al l ow i ndi genous industry to take root. Artificial entry barriers
such as tariffs, quotas and stringent FErRAa laws on investnent
limted the entry of foreign firms and goods.

After an initial phase of high growh, these controls, over
tinme, had becone inefficient and dysfunctional. The regulatory
framework led to inefficient high cost industries, uneconomnc
scales of production and a situation in which exports could be

conpetitive only with large subsidies. There was a grow ng
awareness that this strategy had outlived its wusefulness as a
strategy for industrialisation. Econom sts who were critical of

continuing this strategy suggested a range of narket oriented
solutions. Since the late nmid-1970s the government began to
address the problens of industrial stagnation by gradually
dismantling the restrictive industrial and trade? policies.

The government has played a major role in creating and

nmai ntai ning petrochem cal industries in many tDCs as well as
India. The governnent's role has traditionally been t0 prutect
the industry during its infancy (Korea, Taiwan), to control
production of output (Korea, Japan, 1India) and to provide a

stimulus for ite establishment and growth (Thailand, Malaysiad.
As market share and conpetitiveness increase, the role of
governnent has generally decreased [see Vergara & Babel on
1990: 15- 163.

India is now in the transitional stage between an era where
industrialisation was ‘“planned’ in a protected environment and an
era Of liberalisation Where market forces increasingly determ ne
the nature of industrial growth. A significant conponent of this
transition has been the decreasing role of the government in
econonmi ¢ activity. In the pre-liberalisation period, government
intervention created artificial entry barriers in the industrial
sector in order to tailor industrial growh to donestic needs in
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an inport-substituting econony. Later, 1iiberalisation policies
have sought to reduce these artificial barriers in order to bring
about conpetition in a nore open econony. And government policy

towards the petrochemi cal industry reflects t hese changes.
Li beralisation policies were initially extremely ad hoc in nature
but when pieced together formed t he foundation  Of the

liberalisation process in the Indian industry. The governnent r.s
not only reduced the extent of the public sector, but there thas
been a decline in its regulatory role. The following section wiil
exam ne the changes that have taken place in the governnent's role
both as a producer and regulator in the Indian petrochemical
i ndustry.

GOVERNMENT AS PRODUCER: THE ROLE OF THE PUBLI C SECTOR

The petrochem cal industry was not considered a priority
sector till the early 1970s and hence the public sector did not
provide an early inpetus for the industry as it had done for other
core areas. Private entrepreneurs were initially not attracted to
the industry due to the high cost of investment ana the [long
gestation period. Since domestic demand was | ow, |'i censed
capacity was small and production stagnated; while inefficiencies
t hrough uneconomni cal scales of production crept in.

It was however the policy of self-reliance that indirectly
triggered the growh of the petrochemical industry in the country.
The discovery of oil and the setting up of domestic oil refining
units that were set wup for the purpose of self-reliance 1in
petrol eum was irstrumental in starting off the petrochem cal

industry in the country. It was then that the government entered
the petrochem cal industry to nake use of the locally available
napht ha by-product as a feedstock in the petrochenical i ndustry.

The government set up the Indian Petrochenical Corporation Ltd.
(IPCL) an integrated conplex to enter the industry at nultiple
stages, from basic feedstocks to downstream petrochen cals. In
establishing the [IPCL, the governnent performed the typical
function Of a public enterprise in an LDC - that of pronoting



investnment in a crucial sector where private industry wa: not

forthcoming.

The governnent capacity as a producer is nanifested not only
in the IPCL but in joint ventures such as the GSFC and refineries
whi ch produce feedstocks and basic inputs viz., napht ha, benzer::
and toluene [see Figure 3.13.

Table .1
Public Sector: Basic Inputs

Conpany Pr oduct
1. | PCL Benzene

Et hyl ene d ycol
Et hyl ene Oxi de

2. Bharat Petrol eum Li ght Napht ha
Cor por ati on Benzene
Tol uene
3. Madr as Refineries Propylene

Cs ctreams for Methyl
Ketone and Folybutenec

4. Fertilisers & Chemcals Caprolactum
(Travancore) Ltd. (FACT)

Sour ce: Public Enterprise Survey, (1990-91), Department of
Public Enterprises, Mnistry of Industry, New Del hi.

In 1985, after a clear feedstock picture had energed from
the Bombay Hgh fields, the governnent set up the Nagothane
cracker conplex. This nade the government a near nonopoly in the
manuf acture of feedstocks. And coupled with the fact that the
IPQL was the biggest petrochemical conplex in the country, the
public sector dominated the industry.

The public sector and the private sector at present have
about an equal presence in the petrochem cal industry in India in
terms of capacity.? A though the public sector in general and
IPCL in particular continue to have a significant presence, the
entry Of other firms especially +rom the private sector has
definitely eroded their market share. From Table 3.2 it as seen
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that apart froma few petrochenical internediates, there has been
a perceptible decline in the market share of the public sector in
synthetic fibre, elastomers and thernoplastics has decreased.

Table 3.2
Public Sector in the Petrochenical |ndustry

Petrochem cal "% Share "% Share % Share Dom nant Public
(1983-84) (1988-89) (1991-92)

Synthetic Fibres:

Acrylic Fibre 72.19 56. 17 50. 23 IPCL
Elastomers:
Poly Butadi ene 100 100 82.5 | PCL
Thermoplastics:
FPolypropylene 100 100 99.4 | PCL
PvVC - 31.3.7 27. 4 I PCL
G her Petrocheni cal
Intermediates:
Acronlonitrile 100 100 100 | PCL
Caprolactum 100 100 100 GSFC/ FACT
DMr 100 50. 55 49.5 | PCL/ ERongaigon
LAB - - 23. 65 | PCL
But adi ene 48. 86 63. 53 NA | PCL
Di et hyl ene - 69. 61 NA | PCL
Glycol
Et hyl ene 74. 4 61.59 NA | PCL
Et hyl ene Oxi de 19.92 27.54 NA I PCL
MEG 61.7 57.01 NA | PCL
| sopr opanol 100 100 NA | PCL
O t hoxyl ene 100 100 | PCL/ Bongaigon
M xed Xyl ene 100 100 | PCL
Par axyl ene 100 100 NA | PCL/ Bongai gon
Sour ce: Conpi | ed from (1) Conpanyw se Pr oducti on of

Petrochem cals (1983-84 to 1990-91). Moni tori ng and
Eval uati on (Petrochemi cals) Section, Departnment of Chemicals
and Petrochem cals, GO, New Del hi.

(2) CME, Market and Market Shares (1993).

Al t hough the public sector has shrunk, it continues to be
significant for two reasons: (a) since the largest petrochenical
company is IPCL in the public sector, and (b) it has control
over basi c f eedst ocks and manuf act uri ng of upst ream
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petrochemicals. The public sector therefore has some role in the
entire production process - from upstream naphtha/gas cracking tc
downstream industries. The picture that emerges is one of the
public sect or domi nati ng the upstream  industirie: while
petrochem cal units |lower down the production process have « large
private sector presence.

The integrated conmplex 1PCL in the public sector continues
to dominate the petrochemical industry in India. In the late
1960s, an aromatic plant in Baroda owned and operated by 1PCL was
conmi ssi oned; followed by an integrated naphtha-based oile fine
conplex with an ethylene capacity of 130,000 tpa including a
nunber of downstream units.

The aromatic plant of the IPCL was commissioned in 1973 and
the olefin and downstreamunits in 197B. The plant in Baroda was
set up to nop up the naphtha feedstocks from the nearby FkKoyali
refinery. In the first phase, the aronmatic wunits set up a
capacity for 40,500 tonnes of xylene and 24,000 tonnes of DMI. In
the second phase, the olefin conplex, «consisting of a basic
naphtha cracker, set up capacity for 14Z,000 mt of ethylene,
80,000 nt of propylene, 22,000 m of butadiers= and 23,000 mt of
benzene. These basic chenmicals are used to make downstream
products |ike LDPE, PP, PVC, sk, aF, LAB, MEG & EG In the third
phase in 1989, the IpPCL obtained a letter of intent for setting up
an integrated gas based petrochenical conpl ex at Gandhar
(Bharauch). A gas cracker unit was conmmissioned in Nagothone in
July 1990. These investnents have enabled the [IPCL to gain
enormous market power in the petrochem cal i ndustry. The
following table illustrates the dominant presence of IPCL in the
Indian petrochem cal industry.
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Table 3.3
IPCL in the Petrochenical |Industry

(1991-92)
Pet r ochem cal Install ed % of total Pr oducti on v of total
Capacity

Synthetic Fibres
Acrylic Fibre 24000 SO - -
Olefins
LDPE 160000 21.74 80561 89.5
Pol ypr opyl ene 90000 97. 30 41429 99.4
Pol yvinyl Chloride 55000 31. 66 44199 80.4
Acrylonitrile 30000 100 25973 100
Aromatics
LAB 43500 24. 37 40906 23. 65
DM 30000 21.74 30121 23.22
Et hyl ene Glycol 13900 - 8953 25.9
El ast orer s 20000 40. 45 16635 82.5

Source: Conpiled from cMiE, Market and Market Shares [19931.

The IPCL is today the |argest manufacturer Of petrochemicals
in the country and also produces the nost diverse range of
products. At present, the IPCL ranks first both in terns of si:ze
and in terms of output. At 535,321 tonnes per arnum, it produces
28.46X of the total output in the industry. It also manufactures
the nost diverse range of petrochemicals +rom building blocks on
one end to end products on the other. However, the liberalisation
process has led to the opening up of the public sector to private

entrepreneurs, thus a potential threat to IPCL's dominance. O
the policy front, the role of the public sector in t he
liberalisation era has been eroded in two ways. Firstly, private
firns are now allowed to operate in the? petrol eum sector. Si nce
pet rochemi cal feedstocks are the by- product s of petrol eum
refining, the production of feedstocks wll no Ilonger be the
nonopoly of the public sector. Secondly, two public sector

conpanies in the petrochenmical industry IPCL and FACT have been
anong the 30 public enterprises where the gover nment has
Tisinvected itS share to the tune of 20'/.. The entry of private
sharehol ding is expected to induce these PEs to act competitively.
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The other significant aspect of governnent intervention has
been its role as a regulator of the private sector by neans of
industrial and trade policies. Li beralisation has heralded a
gradual erosion of these restrictions. The subsequent section
reflects the transition in the governnent's regulatory role in the
I ndi an petrochem cal industry.

GOVERNMENT AS REGULATOR: POLI CY | NTERVENTI ONS

The latent denmand for petrochem cal inputs in various
industries surfaced in the 1980s making room for fresh entry.
Therefore, apart fromthe public sector, a large nunber of private
firns entered the petrochenical industry and incunbent firmns
chal ked out extensive expansion plans. Both entry and expansion
was regulated by the governnment within the restricted policy
framework that prevailed at that tinme. Governnment policy towards
the petrochem cal industry fell into the broad paranmeters of
regulatory policy, during the regulatory regine as well as the
l'i beralisation period.

From the mnmid-1970s, the licensing system that: governed
industrial and trade decisions was gradually dismantled. These
policy changes, broadly termed liberalisation, culmnated in the
New Industrial Licensing Policy (NILP) 1991 and the Export and
Import Policy [1992-97] apart from a nunber of interim
pronouncenent s.

The NILP [1991] package was designed to 'unshackle Indian
industry from the nyriad administrative and legal controls which
have becone unnecessary in the changed national and gl obal
envi ronnent ' °. Barring 18 industries where the government woul d
retain control, licensing restrictions were renoved from the rest
of the industry. This, the policy statement declared, would
enabl e entrepreneurs to 'freely develop their industries, becone
nmore conpetitive nationally and internationally, more efficient
and nmodern' .5 The separate pernmission required by the MRTP houses
for investment and expansion was abolished. And the list of
industries reserved for the public sector was reduced from 17 to
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6. In addition, private sector participation was allowed even in
industries on the reserved |ist. The EXIM Policy [1992-971
liberalised inports by renoving all goods (apart from a short
negative list) fromquantitative restrictions. However, tariffs
continued to remain quite high and nor-uniform. These -far
reaching changes were also applicable to the petrochemis al
i ndustryv.

An inportant input into policy-naking in the petrochem cal
i ndustry has been the recommendations of a nunber of conmmittees
set up by the government. Wile the commitiees were expected to
work within the broad paraneters of the pol i cy f r amewor k
prevailing at that tine, the recomrendations were based on the
devel oping the industry in India. And sone of the recommendations
have becone part of the governnment's pol i cy t owar ds the
petrochem cal industry. There have been five mgjor conmittee
reports on the petrochem cal industry since 1960, and the
recomrendati ons of these conmittees reflect the direction of the
policy change.'

The first report was subnmitted by the Kane Committee in
1961. The report nekes tentative estimates of the prospects of
growth of the petrochenmical industry in the country at a time when

it was in its infancy. But restrictive industrial and trade
policies ensured that the growth of the industry remained 1cw tey
till the md 1970s when the public sector nade an entry. The

Lovraj Kumar Conmittee of 1978 (alnost two decades later) cought
to consolidate the position of the petrochemical industry in view
of the petrochem cal giant IPCL coming up at that tine.

Soon after, the governnent initiated a series of policy

neasures to liberalise the econony. Therefore the guestion of
efficiency gained predoninance, and in the petrochem cal industry,
efficiency and scale of operation are |inked. It 1 n this

context that the Ganguly and Mehta Committees® 1in 1984 and 1988
respectively, sought to estimate and stipulate the #gs of plants
where |icensed capacity was not dependent on donestic: demand but
efficiency. Since the petrochenical industry was still being
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licensed, the stipulation of MES would ensure that capacities
i ncreased enornously. The focus of the next report, that of the
Kapur Committee submitted in 1986, was to calculate detailed
denmand estimates for petrochenmicals till the turn of the century
to facilitate planning for capacity expansion.

In 1991, liberalisation had gained nomentum and t he
petrochem cal industry was by and large delicensed. The earlier
probl ens of estinmating demand for licensing and the stipulation of
MES becane redundant. The Sengupta Conmittee set up in 1990 was
initially supposed to revise the Kapur Comrittee estinmates of
demand. Due to the changing environment, the comittee tackled
the question of planning for the growh of the industry in a
l'i beralising econony. The gradual reduction of trade restrictions
gai ned inportance since the policy changes attenpted to force the
donestic petrochem cal industry to be internationally conpetitive.
The focus of the Rakesh Mbhan Conmittee brought out in 1993 was
the recommendations of tariff reductions in a phased manner.

The following section will elaborate on the recomendations
of these committees and place them in the context of evolving
policies. The enphases will be on how the recomendations of a

nunber of committees formthe basis of liberalisation policies in
the petrochem cal industry.

Government Committee Reports;

The governnment's interest in pronoting the petrochen cal
industry was evident as early as 1960 when the Mnistry of
Comrerce and Industry set up a comittee under the chairmanship of
K. P. Kane to study the growmh prospects of the fledgling industry
in India. Wat actually spurred this interest was the increasing
availability of petrochemcal raw materials at the end of the
Second Five Year Plan. A surplus of naphtha was available with
the devel opnent of the petroleumrefineries in the country as well
as the discovery of natural gas in Assam These new sources of
raw materials called for an appraisal of the direction of
devel opnent of the petrochem cal industry, which was the task of
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the Kane Committee. This committee was entrusted with the task
of preparing the agenda for the devel opment of the petrochemical
industry for the Third and Fourth Five-Year Plans. Based on the
report's demand forecasts (which envisaged a wvery rapid growth
rate), the commttee worked out production targets for a variety
of petrochenical products. The committee enphasised three issues:
(a) the size of plants, (b) the location of units, and (c) trade
pol i ci es.

Al though the committee never specified actual plant size, it
was clear that ninimm econom c size based on donestic demand was
a consideration when drawing up production targets. This was
specially true of cracker sizes. The conmittee enphasised that
"it would be nore advantageous to put up a few large naphtha
cracking units rather than putting up a large nunber of small
uni ts which would not be as economical as the larger units. In
this connection, they nentioned that the MES for a cracker would
be 10,000 tons/per year" [1961:711.

Wil e there was specific enphasis on the need +for Indian
industry to be conpetitive (viz. international plant sizes and
export potential), the objective of balanced regional devel opnment
also held sway. The report suggested that -fowr mmjor crackers
should be set up - North, South, East and Wst and all other
intermedi ate petrochemical plants should be serviced by these
crackers.

However , 1965 to 1977 was the period of i ndustri al
stagnation in India. The production and consunption of
petrochemcals in India was constrained not only by donestic
capacities, but also on account of inport control as necessitated
by the foreign exchange limitation. It was not until the
m d- 1970s that petrochem cal products began to forma part of the
consunption basket for a greater proportion of the population.
The governnment interest in the petrochemical i ndustry  was
reactivated in 1978 and the Pl anning Conmi ssion set up a working
group on petrochenicals under the chairmanship of Lovraj Kumar to
formulate the programme for the devel opnent of the petrochem cal
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industry for the Five year Plan [1978-83]. This was just bef ore
the | argest governnent-owned conpany IPCL was to go on stream

Lovraj Kumar Committee - 1978

The Lovraj Kumar Conmittee viewed the question of size as
central to the task of planning for the developnment of the
petrochem cal industry. The report's recommendation on size
linked MES firstly to technology and secondly to the degree? of
protection the governnent could offer the industry.

The cal cul ation of MES was essentially based on
technol ogi cal factors. However, the Lovraj Kunmar Report did not.
i npose an additional constraint of domestic demand which was the
i nportant consideration in the Kane report. The report pointed
out that the manufacture of petrochem cal internediates was highly
capital intensive and there existed substantial economies of
scale. Therefore it was clearly advantageous to "establish the
| argest possible size of plants, the liniting factor to the size
being only the availability of technology and equi pment” [p Xxv]

The report also stipulated that, "The government should al so
announce the mninum sizes of new grass-roots plants below which
no plants will be permtted to be erected. It would be highly
desirable if the governnent could also announce the quantum of
duty protection that is likely to be afforded" [p  xx]. The
conmttee thus recognised the sensitivity of MES to duty and
protection [p55]. Wuat cones out very clearly is that as long as

protection is ensured, plants could be of optinum size. The
Lovraj Kumar Report's stipulation on size in fact reflects the
evolving policies directed at liberalisation in the econony. The

fact that the report did not linit the extent of production (and
thereby size) to donestic demand but related output to MES
technol ogy, inplied that the efficiency criterion was gaining
i nportance. Donestic liberalisation was supported to the extent
that, while the petrochemical units were still being |icensed, the
licensed capacities would be optinmal.
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On the other hand, plants could be of optinum size only when
they were not constrained by denand either donestically or
gl obal | y. Since donestic dermand was still picking up, the
comm ttee recomrended protection to the industry in order to allow
plants to be of optimal size without being conpeted out of the
market by inmports. That is, plant sizes could be optinmal as |ong
as protection was ensured. Thus trade? liberalisation was kept in
abeyance.

The significance of size (and thereby efficiency) was again
apparent when the governnent conmissioned two studies by the
Ganguly and Mehta Committees in quick succession to explore the
question of m ni num econom c size. These reports were not a
conprehensive study of the petrochenical i ndustry to nmake
recommendations in the direction the industry should grow but were
specifically on the stipulation of MES as part of the wearly
liberalisation initiatives.

The Ganguly Conmittee investigated and arrived at the
appropriate MES of a variety of petrocheni cal s based on
international prices of petroleum and input date of the domestic
i ndustry.

The input data conprised: (a) investment and capacity, (b)
operating cost and (c) prices of inputs and products. Sone
aspects of technology were incorporated by taking into account
conversion costs. The MES was based on the estinated price of
out put when conpared to the ratio of product to raw nmaterial. For
petrochem cal s where such details were- not available, such as
el astoners, polystyrene and acrylic fibre, MES was based on gl obal
plant sizes. The governnment announced t he MES  of 22
petrochenicals in 1986 based on the recommendation of the Ganguly
Commi t t ee.

However, MES is liable to change when the variables on which
it is based (i.e. input and product prices) are volatile? apart
from changi ng technol ogy. The governnent felt that it was
necessary to review the Ganguly estinmates of MS (apart from
adding sone nore products to the list) in view of the changes in
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the world market of petrochemical products since the earlier
report was prepared. In 1988 the Menta Committee was therefore
constituted to review the earlier Mes and extend the coverage to
other lines of manufacture in the petrochem cal industry.

The Mehta Report stated that the #es calculated earlier were
underestinmated since they were based on higher irternational
prices prevailing then. It was therefore not sufficient to rely
on an econom c analysis based on international price and domestic
cost data but also to exanine sizes of plants ‘that have cone up
and are under consideration the world over in the recent past.’
The Mehta Committee examined global trends in plant sires
especially in the U S. and Asian countries such as Korea to arrive
at their estimates of MES. These estimates substantially pushed
up the earlier figures. Tabl e 3.4 provi des t he Meht a
recommendations for MES, as against those that existed earlier.

Not e the enornous upgradati on for naphthal/gas cracker plants.
For instance, the IFPCL plant at Vadodara, the largest plant in
India, was only of 1.3 lakh tpa capacity. The capacity of the

plant would have to be nore than doubled to attain MES of
producti on.
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Table 3.4
Mehta Committee Recommendati ons for MES

(tpa)

Product Present Pr oposed
Synthetic Fibre:
1. Polyester Staple Fibre 30 60
2. Polyester Filanent Yarn 15 25
3. Nylon Filanent/Industrial Yarn 12 15
4. Acrylic Fibre 12 20
Ther nopl asti cs:
5. LDPE 90 100
6. LLDPE 60 80
7. HDPE (slurry process) 50 100
8. HDPE (swi ng Process) - 160
9. Pol ypropyl ene 50 100
10. PVC & VCM 100 100
11. Pol ystyrene 30 40
Synthetic Rubber:
12. SBR 80 100
13. PBR 50 50
14. Butyl Rubber - 25
Feedst ocks:
15. Napt ha/ Gas Cracker - 300
G her Petrochemicals:
16. ABS 5 20
17. DMr 100 100
18. PTA 100 200
19. Caprolactum 100 100
20. LAB 60 80
21. Acrylonitrile 70 70
22. Styrene 80 80
23. MEG 60 100
24. Pthalic Anhydride , 15 20
25. Oxo-Alcohal 30 30
26. Propyl ene Oxide/Polyols 12 25
27. EPDM - 10
28. Alpha defin - 100
29. Pol ybut ene - 5
30. VAM - 10
31. BOPP Film - S.
32. Polyestzi Film - S

Source: Economc Times, 11-4-1989.

By the mi d-1980s, it was cl ear t hat the nascent
Petrochemical industry offered tremendous potential for growth.
It was one of the fastest growi ng industries. It was not only

Supplementing natural materials like cotton, wood and wool but had
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rapidly forged |inkages with other i ndustries. The government
therefore constituted the third major commttee under t he
chairmanship of D.V. Kapur to fornulate a perspective plan for the
petrochem cal industry till the turn of the century.‘2

Kapur Committee- (986

The Kapur Committee's Report (submitted in 1986) was an
in-depth study of the end products of petrochemcals to arrive at
a perspective planning for the industry till the turn of t he
century. The comm ttee assuned various scenarios of growth of the

economy and industrial output in particular to estimte demand for
a variety of petrochem cal s. It recommended capacity and
investment requirements upto 2000 AD keeping in view the size of
the home market. Amongst the recommendations which would have an
i mpact on the structure of the industry were ite suggestions
regarding plant sizes and inport policy. The report endor sed
shifting the priority towards petrochemcals as necessary and
therefore called for:

(a) Substantial increase in production capacities,

(b) Rai sing the level of MES of production,

(c) Reduction of tariff rates, and

(d) I ncreased use of natural gas as a preferred feedstocks for

the industry.

Regarding size, the commttee suggested that, "...in the
long term interest of the petrochenical industry, it was better to

exercise the option of investing in econonmic size domestir
capacities". And, "...these capacities should not be ¢ on s:ide red
as limting and licensing of |larger capacity plants if required,

to obtain maxi num advantage of econony of scale should not be
di scour aged. Further, the recommendations tor mnimm economc
capacities should be periodically reviewed in the context of
changes in technology and other devel opments which would affect
the economi cs of production. And, 1if the existing sub-optimal
plants want to reach the mnimm economc <ize in phases by
denonstrating that in this process they would be able to reduce
the cost of production then we should encourage them to do so."
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Regarding inport policy the report urged that, "...the duty
of conmponents may be withdrawn or should as a matter of principle
be nmuch lower than that applicable for conplete equipnent”, to
provi de necessary inpetus for progressive indigenisation. The
committee reconmended a dynamic inport policy which would require
regular nmonitoring of international price and production trends.
This was in view of the wide fluctuations in the international
mar ket which makes it difficult to maintain stable tariffs and the
expectations that production of new cost-effective plants in Saudi
Arabia and Korea would create a glut in the nmarket.

The Kapur Conmittee Report was critical of the heavy and
multi-scale levies on the petrochem cal products which had been
instrunental in stifling demand. Considering the fact t hat
petrochem cal products are essential and not luxury itens, and
form part of the basic needs of the people, the comittee nmade
several recomendations to ensure that petrochenical products were
avail able at a reasonable price to the consuner. They wer e:

<a) The price of feedstocks, nanely, naphtha/gas nmay be fixed at
the sane level as that fixed for fertilisers. The adm ni stered
price of naphtha may alternatively be fixed on the inport parity
price of naphtha corresponding to the international crude oil
price which is likely to stabilise 1n the long term

(b) Si nce our energy cost was also high, besi des allow ng any
conservation steps to be adopted, it is reconmended that the fuel
0il/LSHS price be brought at par with that charged for fertiliser
producti on;

(c) The excise duty on polynmers which vary from 30 to 407. nay be
brought down to the minimum | evel of 15% of the basic value.
Simlarly the duties on synthetic fibres nay be gradually reduced
to bring it to the level of 50%of the basic val ue; and

(d) While continuing with policy of 0OGL, the import duties may
be so rationalised as to bring the |landed cost of various products
closer to the indigenous prices reached after rationalising excice
duti es.

The focus of the Kapur Committee Report was to estimate
demand till the turn of the century and thus facilitate capacity
Pl anning for a range of petrochem cal products. But given the
capital and energy-intensive nature of the industry, and the fact
that many ¢firms were expanding, these capacity expansions would
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lead to a glut in the market. Since the conpetitivoness of the
industry was in doubt, and coupled with the large irreversible
capital investnment, this expansion would then lead to a waste of
resources. The cracker plants were initially set up to nmop up
surplus naphtha from refineries. However , pet r ochemi cal
consunption in India being supply-driven, there was a spurt in the
use of naphtha for this growing industry. But the use of naphtha
for power generation held greater priority and the |eft-over
napht ha was estimated to be adequate only for the existing wunits.
And a deficit was forecasted for the Eighth Plan. %

' Sengr upt a St udy - 1992

The fourth study of the petrochenical industry was by RP.
Sengupta and commenced in 1990 when the V.P. Singh Governnent
comm ssioned a review of the large capital-intensive petrochenical

projects considered by the previous governnent. During the course
of the Seventh Five Year Plan quite a nunber of projects were
approved, and substantial additional capacities were licensed in

the public and the private sectors. Gven the trend of actual
consunption of the products during the late 1980s it appeared that
the Kapur Conmittee had been over-optimistic regarding the growth
of the donestic denmand and, consequently, overestimated the
capacity requirenents of a nunber of petrochenmicals based on
aromatics. In addition, many states vied with one another for a
petrochem cal cracker and this meant that apart from overlicensing
capacity in the private sector, there were nany projects which had
cone for approval in the public sector. Sengupta was requested to
review the denand projections made by the Kapur Conmttee and
thereby judge whether capacity planning had been over-optinstic.

The Sengupta Conmittee Report provides estimates of |ong-run
demand of petrochemical products in India and derives the
implication for supply in terns of capacity planning. Its report
di scusses the denand-supply bal ance and choice of feedstock for
different petrochem cal products - feedstocks and internediates
in order to econonise on costs. The report covered three broad
areas of petrochem cal s:
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(a) Pol ymers and el astomers anong the ol efins,

(b) Synthetic fibres based on aromatics, and

(c) Synthetic detergent based on both olefins and aromatics i.e.
Alfa O efins and Linear Alkyl Benzene (LAB).

The Sengupta Report was the first post-liberalisation’
report on the petrochem cal i ndustry. Sengupta questions the
validity of devel opnment-planning especially for industries, in  a
l'i beralising economny. However, liberalisation in India has not
been so nmuch the abandoning of governnmental interventions as nmuch
as rationalising the choice pf instruments and devel oping new
institutional arrangements for plan inplenentation. Ther ef ore,

"such rationalisation seems to aim at the maxim sation of reliance
on market constraints which are inperative on grounds of inportant
social considerations and various externalities.”

The Sengupta Report exam ned the Kapur Report and questioned
whet her, given the actual consunption of petrochemicals in the
late 1980s, the Kapur Committee had been tou optim stic regarding
the growth of the donmestic market and consequently capacity
requi rements.

"It is thus absolutely clear that if al | proposal s and
approved projects for capacities of ethylene, propylene and
but adi ene are i npl ement ed, there will be serious
underutilisation of capacity in the industry wunless India
can enter the export market of petrochem cal in a
significant way. It is apprehended that the conversion of
all approved/ proposed capacities into actual installed ones
would lead to serious problem of capi tal productivity in
this highly capital intensive sector. Since capital is a
scarce resource of the country, imediate steps, therefore,
need to be taken by the governnment to phase out t he
i mpl ementati on of petrochenical projects which are already
approved/ consi dered over a longer planning horizon in order
to avoid wasteful use of capital."

Cbviously if capacities are likely to be in excess of t he
required additional capacity to neet the home market, the industry
woul d have to be export oriented. In fact in a market econony it
is inevitable that there would be sone wastage of capi tal and
capacities in the process of adjustnent of demand and supply
forces. This would be particularly acute if the nmarket was
tonfined to the domestic one. In addition, the industry would in

act, face the serious risk of recession if it relied only on the
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domestic market and did not reorient itself towards export wth
i medi ate effect [pl4].

The crux of the Sengupta Report's conclusions are that in
view of the nature of the petrochem cal industry, it should D@
al lowed to operate in a market environment. "In view of the
nature and priority of end-use of petrochemcals it is quite clear
that this industry does not define any of the commanding heights
of the econony nor any sector of high socio-economic priority.
The industry can be relatively left to mar ket forces for its
future developnent " [p 111 Italics mne],

Sengupta therefore recomrended that the industry should be
subjected to the ‘'conpulsions of orienting itself at |east
partially towards export not only for self-financing, but also to
ensure that it suffers less on account of any short-run on
medi um run inadequacy of demand in the domestic nmarket. This is
particularly inportant in view of our observations regarding the
rationale of capacity licensing in a developing, capital scarce
econony' [plll].

In the context of liberalisation, it was necessary to have
economical |y viabl e conpl exes which could produce petrochem cals
at internationally conpetitive prices. And it was therefore
necessary to take a fresh policy initiative if the Indian industry
was to becone a significant player in the wor | d mar ket .
Therefore, the task of the next commttee, the Rakesh Mbhan
Committee was to identify policy neasures which would help the
industry acquire a globally conpetitive edge.

Rakesh Mohan Conmmittee - 1993

The Rakesh Mhan Report firmly takes the petrochenical
industry out of the limtation of donestic demand and situates it
in a liberalising economy. Therefore the thrust of the report is
ontrade - the ability of the donestic industry to face inports of
foreign conpetitors and their ability to export. Therefore the
estimation of duties and tariff rates are the core of the Rakesh
Mbhan reconmmrendati ons.
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What the Rakesh Mohan Report omits entirely is the question
of size or scale of operation which was one of the nost important
considerations for the wearlier commttees. Thi's was not
surprising since liberalisation neasures had conpletely removed
the licensing of petrochenmical industries (apart from a few
hazardous and environmentally sensitive chemcals) and tirms were
free to operate at any scale. However, it had becone imperative
to structure tariffs in such a fashion as to force domestic firms
to operate at conpetitive or optimal sizes keeping in view the
global scales of operation. If tariff rates were toO be
progressively reduced, i.e. if protection was reduced , then firms
woul d have to operate at global scales in order to be conpetitive.
The Rakesh Mohan Committee offered the following tine-frane in
which to reduce tariffs.

146



Table 3.5
Recomrended Phasing for Tariff Reduction

Pr oduct Tariff Level (%)
1992-93 93-94  94-95 95-96 96-97 97-98

FEEDSTOCKS:
Napht ha/ LPG 0 0 0 0 0 0
Ker osene/ NAL
Pr opane
BU LD NG BLOCKS:
E hyl ene 25 15 25 20 15 10
Propyl ene 80 15 25 20 15 10
But adi ene 40 15 25 20 15 10
Benzene 25 15 25 20 15 10
M-Xylene 110 40 25 20 15 10
Tol uene 110 40 25 20 15 10
INTERMEDI ATES:
B hyl Benzene 40 15 25 30 20 15
Styrene 40 15 30 25 20 15
ECC 40 15 30 25 20 15
VCM 10 10 30 25 20 15
Par axyl ene 85 40 70 55 40 25
Orthoxylene 110 40 70 55 40 25
N- Par a( fins 50 50 70 55 40 25
DMT/PTA 110 70 70 55 40 25
MEG 110 70 70 55 40 25
AN 65 40 70 55 40 25
Caprolactum 50 60 70 55 40 25
END- PRCDUCTS:
Polymers:
LDPE LLDPE 65 65 50 40 35 25
HDPE 65 65 50 40 35 25
PP , 72 75 50 40 35 25
P/C 35 45 50 40 35 25
PS 55 55 50 40 35 25
gégt hetic Fi bres:

110 85 65 50 40 30
PFY 110 85 65 50 40 30
ASF 110 85 65 50 40 30
NFY 110 85 65 50 40 30
Q hers:
LAB 110 85 65 50 40 30
A pha plefins 110 85 65 S0 40 30

Source: Experts' Goup Report on Petrochemicals (1993].

Not e: Tariffs for the years 1992/93 & 1993/94 are as per budget
pr oposal s.
Tariffs for the years 1994/95 to 1997/98 are the Qoup's

recommendations.
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The tariff reductions in Table 3.5 have been calcul ated
keeping in view, a) structure of tariffs in conparable countries
in Asia, and b) the duty increases along the chain of products
according to increases in value addition. Since the maxi mum
tariff level does not exceed 20-30% in nost Asian countries, the
Rakesh Mohan recommendations scaled down Indian tariff levels to a
maxi mum of 3I0% over a period of five years. In addition, inport
duties levied were based at the stage of value addition i.e.
increasing duties along the value chain with the highest duties on
finished products. The following table illustrates the proposed
duty structure.

Table 3.6
Proposed Custons Duty Structure

A. Basic Feedstocks: 6Graduated Tariff Protectionof 0 - 1oz

Napht ha Benzene Ces

Et hyl ene Tol uene

Pr opyl ene Xyl ene

But adi ene Isobutylene

B. Intermediates: G aduated Tariff Protection 15 - 25%

Et hyl ene Oxi de Propyl ene d ycol Acrylonitrile
Et hyl ene Dichloride Phenol DM

Et hyl Benzene Styrene Et hyl ene d ycol
Vinyl Chloride Caprolactum LAB

Propyl ene Oxi de PTA MI'BE

C. Finished Products: 30 - 40%

LDPE/ LLDPE SBR Falyols

HDPE PBR Isocyanates &

PVC IIR other derivatives
PP EPDM

PS PSF

ABS PFY

PET Nyl ons

Source: Expert's Goup Report on Petrochemicals [19931.

The report also stressed on the need to shift from
quantitative controls to tariffs and then rationalise tariffs.
But given the volatile nature of the prices of petroleum and its
Products and excess capacities that exist, two problens arise: (a)
the ability of donestic firns to react quickly to these price
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changes and compete with foreign firns, and (b) to be cautious
about dunping. The report points out that countries that want to
dunmp their products target exports to those countries which are in
the process of liberalising their inports through a |lowering of
tariff and non-tariff barriers, and India could be one such
target. To counter problems of dumping, the report nmade a strong
case for the inposition of counterveiling duties on a case-by-case
basi s.

The government conmittees that we have discussed in this
section were set up to advise on the developnent of t he
petrochem cal industry within the broad paraneters of t he
governnment's policy framework. Further, the recomendations of
the some of the committees such as those of Ganguly, Mehta and
Rakesh Mhan form the specificities of t he governnent's
liberalisation policy in the petrochemcal industry. These
policy changes are part of the overall governnent policy changes
veering towards liberalisation in industry and trade. The nature
of these changes in the petrochenical industry will be exanined in
the followi ng section.

Changes in Policy Interventions: The Liberalisation Process

iberalisation in Indian industry is a result of a gradua
process of dismantling donestic industrial policies and the
reduction of trade barriers by the government. Wiile both
donestic and trade liberalisation has to be in tandem to be
effective, there is often a lag between the two in order to

minimise the disturbances arising out of such adjustnents. In the
Indian petrochem cal industry, while donmestic liberalisation began
early and was clear cut, trade liberalisation has had a very

hesitant begi nning and continues to be ad hoc. This pattern is in
consonance with the general franmework of 1liberalisation in India
VW now outline the two strands of liberalisation in the Indian
petrochem cal industry.>
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Donmesti c Liberalisation

Industrial policy changes in the Iliberalisation era have
seen a gradual relaxation of controls on industry. This inplies a
rel axation of rules that governed entry and scale of operation in
a firm i.e. entry of new firns and expansion and diversification
of incunbent firms in the petrochem cal industry. The follow ng
are the industrial policy changes that have renoved or reduced
barriers on the entry of firms to the industry:

Li censing: Al but eighteen industries were exenpt from
licensing requirenents under the NLP (1991). These 18
industries were further reduced to 15 in an anendnment to the
NILP (1991) in April 1993. Therefore industrial |icensing
has been abolished for all products except for a short- |ist
of industries related to security and strategic reasons.
Napht ha and gas crackers are hazardous and thereby require
compul sory licensing. Anongst the downstream units which
require |icensing are: EQ EG LDPE (Sp. gr (0.94),
pol ycarbonates and PMVA. The maj or downstream units that no
longer require licensing are: LDPE, HDPE, PP, PS, ABS, fibe
internedi ates and synthetic rubbers, detergent internediates
and some pol yner internedi ates.

Automatic clearance is being given for the inport of capital
goods being serviced by foreign exchange purchased from the
market. Even the inport of second-hand goods are presently
being allowed in some sectors without the use of |icensing
procedures.

Renoval of MRTP Linmits: Expansion of capacity by large business

houses which were earlier restricted by MITP linits were
totally removed. Petrochemical wunits which were earlier
restrained by MRTP limts wuld be free to expand and
di versify. This elimnates the requirenent of prior

approval of the governnment for the establishnent of new
undert aki ngs, nergers, anualgamation and takeovers.

Opening up the Public Sector: The private sector was allowed
investnent in as many as 10 areas so far reserved for the
public sector. Though the private sector continues to have

a strong presence in the petrochencal i ndustry, t he
feedstocks being used by this industry were so far under the
direct control of the public sector. Now by opening up

refineries to private sector participation, the private
sector can al so produce feedstocks.

The specification for MES was part of government policy and
has been periodically reviewed based on the reconmendati ons of the
Ganguly, Mehta and Kapur conmittees. Select industries were
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Table 3.7
Prescri bed M ni mum Econonmic Scal e of Qperation

As Recommended By

Pet r ochemi cal Gangul y PP Committee Mehta
Conmittee Commi ttee Pol i cy
<1) (2) <3> ¢4

Synthetic Fibres

1. PSF 30 60

2. PFY 15 25

3. AF 12 20

4. NFY 12 15

Synt heti ¢ Rubber:

5. SBR 80 80 100
6. PBR 50 50 50
7. BR 30 - 25
Thermoplastics:

8. LDPE 90 100 100
9. LLDPE 60 80 80
10. LLDPE & HDFE - 80

11. HDPE 50 60 100/ 80
12. PP 50 60 100
13. pvC 100 100 100
14. PS 30 - 40

O her Petrochemicals:

15. PTA 100 100 200
16. cCaprolactum 100 - 100
17. LAB 60 50 80
18. ACN 70 70 70
19. Styrene 80 - 30
20. EOQ EG 60 60 100
21. Paraxyl ene - 100

22. Othoxyl ene - 100

23. Benzene - 100

24, Afa Dlefin - 100 100
25. DMr

26. MEG

27. Petroleum Resin

28. Propylene Xide
29. Methanol

30. pPlasticizer Al cohol
31. Fornmal dehyde

32. Phthalic 15
Anhydride
33. ABS 5

60
25
20

100
50
25

100
100

100
100
100
40

200
100
eo

80

100
100
15
12
100
4
]9

Source: Colums (1) Mehta Report {19881 Annexure 1,

(3) Economic Times 11-4-1989.
<2> & (4) Doshi [1989].
Note 1 :- DMI/PTA
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prescri bed MES of operation in order to exploit scale econonies
and to nmke Indian industry cost effective. In cases where the
i ndustry was delicensed, MES would only indicate a recommended
m ni mum si ze. However for industries that required |icensing, MES
is a significant indicator of operational size and size of entry.
Table 3.7 provides the governnment policy regardi ng MES.

Two policies that were inportant in the initial years of
liberalisation dealt with the decrease of restrictions on the

expancion and diversification of firns. These were:

Re- endor senent of capacity: Li censed capacity in sel ect
industries was increased by an additional 25% over and
above the highest production level achieved during the past
five years. And automatic growh was allowed 1i1n sone
i ndustri es.

Broadbanding: Al existing and new industrial units will be
provided with a broadbanding facility to enable them to
produce any article so long as no additional anvestment in

pl ant and machinery is involved. Furt her, exenption from

licensing substantial expansion of exi sting petrochemni cal

units.

In view of a conplete relaxation of licensing in all but 18
industries under the NILFP (1991), the above policies becane
redundant . However, some petrochemicals especially the basic
inputs require licensing because of their hazardous nature. They

are et hyl ene, propyl ene, butadi ene, benzene, toluene, o-xylene,
m—xylene, p-xylene, et hyl ene gl ycol, et hyl ene oxi de and
pol yet hyl ene having a specific gravity of less than 0.94 [see Jain
1991:111.

Many of the end-products which have petrochenical i nputs
conme under schedule 11l of the NILP (1991) which is the 1list of
itemrs reserved for exclusive manufacture in the small-scale
sector. The main itens are:

a. Art silk/man-made fibre hosiery (11 itens),

b. Rubber products,

C. Pl astic products,

d. I njection noulding thermo plastic products,

e. Sel ected chemicals and chemical products mainly for |aboratory
use,

f. Artificial dyes and col ours,
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g. Domestic PVC pipes,
h. Sports goods, and
i Bi cycle, tricycle and peranmbul ators. fJain 1991: 7221

Therefore the following pattern in peolicy-making can be
discerned:

Feedstocks —— ) Intermediate & ———— > End Uses
downstream
petrochemicals

1 ) l

Hazardous chemicals No licensing Reserved +or

hence comes under required. S81 for

licensing employment
generation

purposes

From the above diagram, it is clear that the [Ilicensing
policy pertaining to the petrochem cal industry is guided by
mul tiple objectives. Firstly, by continuing the licensing of
-feedstocks where the public sector dom nates, the governnment
ostensibly exercises control over safety and environmental
procedures. Secondly, by restricting the manufacture of many of
the end uses in small-scale units, the objective of enmploynment
generation is kept 1in view. And thirdly, the whole range of

intermedi ate petrochem cal products that may, potentially benefit
from econom es of scale and conpetition, have been delicensed.

The NILP (1991) rel axed rules pertaining to foreign

i nvest nent and foreign technology agreements which included
automatic approval of foreign technol ogy agreements and for St%
foreign equity approvals. The list included:

<a) Heavy organic chem cals including petrochem cals,

<b> Chem cal s other than fertilisers,

(c) Synthetic resins,

(d) Pl astics,

(e) Man- made fibres,

(f) Synt hetic rubber,
(g) Synt hetic detergent,

(h) Miscellaneous chemicals for industrial use only |,
<i) Rubber chemi cal s, and
(3) Pol yols. (SeeJain 1991: 671.
These liberalised industrial policies had a significant
impact on the conditions of entry in the intermediate and
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end-product range of petrochem cal manufac turing. Even the
manuf acture of feedstocks was no longer the sole purview of the
public sector and was opened up to the private sector too.

The initial liberalisation policies were focused on ME%Z  and
broadbanding. Entry had to be on a large scale (to be
commensurate with MES> and incunbent sirms had t0 expand capacity
at least to MES. Wth broadbanding, firns were allowed to choose
the product mix of output within a stipulated range of products
without increasing overall capacity. Firns were therefore free to
enter allied areas of manufacturing, 1i.e. integrate vertically.
The renoval of MRTF asset limits provided an environment whereby
well-established firns which could nmuster the high investnent
costs could enter the industry.

The nost far-reaching of the liberal industrial policies was
the delicensing of internediate and end-product range of
petrochem cal in the New Licensing and Industrial Policy (CNILF]

statenent of 1991. It renoved all artificial, i.e
government—-erected, obstacles to the entry of new +firme and the
expansi on of incunbent firns. Wiile donestic 1liberalisation

policies were systematic in bringing down artificial barriers,
trade policy in the same period not only lagged behind but was not
as systematic

Tradel i berali sati on

Wil e changes in industrial policy have been across the
board, changes in trade policy have been ad hoc and not as clear
cut. Indian industry has been protected for so long that its
ability to face foreign conpetition was severely inpaired. Thi s
results in a variety of lobbying tactics on the part of
industrialists to retain a protected narket.

In addition, Indian firns find thenselves wunable to react
quickly and adapt to changes in trade policy. A classic exanple
is the case when the inport duty on caprolactum was cut from 80%
o 50% as part of the 1iberalisation policy. Wth the tariff cut,

154



i nports became Rs.78,000 per tonne as agai nst rs. 83,000 per tonne
charged by FACT. FACT soon accunulated stocks of 300 tonnes
valued at Rs. 25 crs which it had to sell at a rebate and incur

| osses. The only other conpany producing caprolactum - GSFC did
not have problens since its products were inputs for its
subsidiaries and the <cost difference was absorbed in t he

transaction.

The Indian inport policy has been a conbination of tariffs,
gquotas and outright bans on specified products and product groups.
Very often, the import of certain goods ie tied UP with an export
obligation. For exanple, in 1989 the government had released
inport licences for NFY manufacturers to neet 25'/. of the
caprolactum requirement - caprolactum is a basic input for NFY
manufacturing. An additional 25% was |icensed against a further
export obligation.

Trade 1liberalisation involves any shift from a nor e
restricted policy to a less restrictive one. And the effects of
trade liberalisation are initially and specifically on t he
rel axation of controls on inports. Inports have been classified
in the follow ng manner:

Banned List: Exports and inports of itens on the banned list are
totally prohibited.

Restricted List: | terns on the restricted list are not permtted
to be inported except against a licence or in accordanre
with a public notice issued on this behal f.

Canal isation: Exports and inports of these itens can b=  Luly
through the agencies designated by the Central Governnent.

Qpen General Licence (OGL): Itens on the oOGL List may be freely
inported subject to the payment cf specified cust onms
duties.

Trade is liberalised whenever there i1s a shift from a
restricted reginme to a less restricted regine. That is, a shift
from the Banned List to a Restricted tist, or from a Restricted
List to O& constituted liberalisation because of the relative-
ease trade especially inports. Similarly, trade liberalisation
occurs when a previously canalised item i1s de-canalised. All these
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exanpl es constitute shifts in quantitative restrictions and can be
exam ned by anal ysing shi-fts in quotas in the EXIM policy reports.
Trade liberalisation also occurs when tariff rates are reduced for
the inport of items on the o6L. VW now list out the specific
liberalisation policies pertaining to the petrochemical industry.
The following table provides the changes in tariff structures for
sel ect petrochenmicals over the past ten years.
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Table 38

Tariff Structure of Petrochesicals

Product 1981-82  1982-83  1983-84

SYNTHETIC FIBRES

PF

Totdl  Duty 165X 170% * 170% +

9000

175%
9000
Bs./nt.

PRy
Total Duty 208%

78750

205% +
93750

225% +
105000

Bs./nt.

if

Total Duty 125% +
12500

125% +
17500

135% +

30000

Bs./at. 50250

oFT

Total Dutr 125% +
64750

130% +
64750

135% +
72250
Rs./nt.

THERMOPLASTICS

LDPE/LLDPE
Total Dutr

Bs./at.

Pol ypr opyl ene
Total Duty

Bs./at,

HPE
Tota Duty

fs./nt.

PC
Tota Duty

bs./nt.

Pol ystyrene
Totd Duty
. nt.

745 665

157

1984-85 1985-86  1986-87 1987-88  1988-80  1989-90  1990-91
t 175% + 185X ¢ 1905 + 180% ¢+ 180% + 1 BX +
9000 9000 9000 9000 7000 7000 7000
225%¢  225% +  225% +  205% +  205% +  180%-
105000 98750 83750 56120 58920 66000
145683 129974 107261 116447 127956
140%f  140% +  150%t  155% +  145% +  145%+  150%¢+
30000 30000 22500 22500 18350 21270 9000
56876.50 60551.50 50107 56333 56427 51439 4TI3
140% +  140% »  140%+  140% +  130% +  130% +  100% +
76250 70000 70000 7000 41760 43830 60000
141804 139208 105598 130796 135724
219.5%  186% 179.5% 88.5% + 88.5% +  90.70% +
2600 2600 3045
16165 13332 16456 19069 17060 16536
125.7%  160% 127.5% + 95% 95% 90.7% +
3250 6575
13464 14230 18786 16191 19224 18357
155.6%  160% 160% 160% 140.5%  140.5%
83
12738 11829 1535 29642 61658 22053
UL.9x 40% f 408+ 40%+  40% ¢+ 42% +
14700 10570 5600 5600 9940
17245 17510 13979 11592 11125 14460
155.6%  248% 188% ¢+ 128% 92% 4% +
6000 2100
1120 1624 1445 1300

1991-9C

97.25%
3045
20058

97.5% +
6575
22075

88. 5% f
20
24234

89.8% +
2920
13952

97. 25%
1315
1200



OTHER PETROCHEMICALS

4B
total Duty
§s./nt.

Apra Olefins
fotal Doty

Is./ut.

Benzene

fotal Duty
Bs./nt.

Orthoxylene
total Duty

fs./nt.

faraxylene

Total Duty Bs. 550

Is./at.

i

Total Duty 125*

Is./at.

M
total Duty

Is. fat.

[l

fotal Dutr 808 ¢+
8
Is./nt.

aprolactum

total Duty 25%

29.925*

Is.fit.

Bs. 550

130%

10491

85% +
8*

25+ +

29.925*

Rs.550

135

11348

105% +
10¢

85% f
15.75*

fis550  fis550
140% HO*
10125
140% 140*
20354
110% ¢ 110% +
10* 10*
7352 6831
90% f 90* f
15,75 15

95*

150

0%

80* +
833
3302

80% +
15%
5909

190% +
300
16405

95%

150

10%

120% +
1499
6952

85% +
15
6370

190*

13173

190 + 15% 190% »

3000
18438

110% +
10%
7865

90* +
15

wurce:  Compiled from Rxpert’s Group Report on Petrochemicals [1993)].
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15+
22147

150* +
10%
21269

90 +
15
23812

95¢ 954
150 150
40% 25+
125+ + 125% ¢
1667 2680
7546 12135
1200 ¢ 90* *
15.75%  15.75*
13097 14639
195* 195%
17154 19761
195+ 195+
26297
155% « 90*
16,75 15.75*
16266 13037
5% ¢ 75% +
15,75 15.75
24571 29420

100%

110

40

125% ¢+
2115
9575

80*

5852

150% +
3780
18753

150* +
15.75*
21999

150% +
15.7%

75% +
15.75¢
29125

110%

1103

0%

110% ¢
2472
10319



V¢ see from Table 3.8 that tariffs continue to be high faor
all categories of petrochemcals thus continuing protection to the
industry. Tariff reductions in the industry have been ad hoc and
not systematic. Trade liberalisation has therefore not yet begun
in the Indian Petrochem cal industry. In Table 3.9 we exam ne the
tariff changes for some petrochenicals in a chronol ogi cal order.
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Table 3.9

Trade lL.iberalisation: Changes iN Tariff.
(19683-1993)

Year Pr oduct Folicy Changes

Synthetic Fibres & Intermediates:

1992 Et hyl Benzene, A basic custonms duty of 407. has
(1-3-1992) Styrene butene-t & been prescribed on t hese
pure Cctanes products.

1989 Par axyl ene Basic Custons duty has been

(30-10-1989) reduced from 457. to 35% ad. val -
orem

1988 Vi scose Staple Basic duty increased from S0%

(1-3-1988) Fibre & tow to so%.

1987 Synthetic & Basic duty increased +from

( 1-3-1987) Woollen Rags 207 to 307..

1986 DMT Basic duty increased from 1507.

(16-4-1986) to 1507. plus rRs. 3 per kg

1986 PTA Basi ¢ duty hiked -from 1507. to

(16-4-1986) 1507. pl us Rs. 3 per kg.
Auxillary duty remains at ao%.

1986 PTA Basic duty reduced from 1507.

(1-3-1986) plus Rs. 10 per kg to 1507..

1986 DMT Basic (standard) duty decreased

(1-3-1986) from 1507. plus Rs. 10 per kg to

1507.. The basic (preferential)
duty decreased from 140% plus
Rs.10 per kg to 14ox. Counter-
veiling duty remains at 407,.
Duty is only 1407. 1 inported
from Mauritius, Seychelles or

Tonga.
1986 PTA Basic duty hiked from 1507. to
(17-2-1986) 1507. plus Rs.10 per Kkg.
1985 VSF Onh inproved varieties of
(4-10-1985) like HwM, polynasic etc.,
basic duty hiked from 407. to
557. .
1985 DM Basic (standard) rate of duty
(30-9-1985) hi ked from 1007. to 1507. &

counterveiling duty reduced
from207. to 127.. The basic
(preferential) rate of duty
hi ked from907. to 1407..
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Cont..d

Year Pr oduct Pol i cy Changes

1985 PTA Basic duty hiked form t100% to

(30-9-1985) 150'/.. Auxiliary duty remains
at 40%.

1985 Vi scose Staple Basic duty hiked from z5% to

(18-9-1985) Fibre 557..

1985 Nyl on & Pol yester A conditional renoval of basic

(17-6-1985) Filanment Yarn duty of 1007. & auxillary duty
of 257. conpletely.

1985 Nyl on Tyre Yarn Basic duty of 1007. plus Rs.11

(23-5-1985) per kg reduced to 757..

1985 DM Basi ¢ (standard) duty increased

(17-2-1985) from 1507. to 1507. plus Rs. 10
per kg. The basic (preferen-
tial) duty increased from 1407.
to 1407. plus Rs. 10 per kg.

1985 Vi scose Staple VSF other than high density &

(11-1-1985) hi gh wei ght, basic duty reduced
from257. to 357., auxiliary duty
reduced from 1o0%Z to 57. &
counterveiling duty of FRs. 4
per kg plus 107. scrapped.

1983-84 Acrylic Fibre Reduction of duty which 1s at

Pl astics and Intermediates:

1990 Pol yet hyl ene &
(16-5-1990) co-pol yner of

et hyl ene
1990 Pl astic Products

present 1007. (basic), 407.
(auxillary)and re. 11 .25 per
kg (counterveiling).

Pol yet hyl ene & co-pol yners of
ethyl ene (other than polyeth-
lene—based Sheat hi ng conpound
and insul ati ons conpound) hav-
ing a specific gravity of |ess
than 0.95 have been exenpted
from custons duty in excess of
107. ad valorem and whol e of
additional duty |levied under
Custonms Tariff Act (CTA) 1975.

The 157. cut, which was inposed

on inports of raw materials,

conponent s, and after saleg
service spares by actual users
engaged in the manufacture of
plastic products by use uf
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Cont..d

Year Pr oduct Pol i cy Changes

Restoration of 15Y/. cut on
inport of raw materials, conpo-
nents and spares by actual

users.
1990 Pol yet hyl ene & Pol yet hyl ene and co-pol yners of
(16-5-1990) Co-pol ymers et hyl ene (other than pol yethy-
of ethyl ene lene based sheathing conpound

and insulation conpound) having
a specific gravity of less than
0.94, have been exenpted from
customs duty in excess of 10%
ad valorem and whole of
additional duty levied under

CTA (1975).
1989 Pol ypr opyl ene Concentrated dispersion of col-
(18-9-1989) ouring matter in polypropylene

(polypropylene Naster batch)

for the manufacture in poly-
propyl ene multi-filament yarn
has been exenpted from the basic
custons duty in excess of 70%
ad val orem subject to certain
conditions,

1989 LDPE LDPE-based sheat hing conpound

(1-9-1989) or insulation conmpound has been
levied with S0O% basic customs
duty,

198. Styrene Mononer Auxiliary duty of 25/. plus

(9-7-1987) Rs. 1,700 per tonne has been

decreased to 20/. plus Rs.1 ,700
per tonne. An additional aux-
iliary duty of 457. has been

imposed.
1987 Styrene Monomner Auxiliary duty of 45'/. has been
(8-7-1987) scrapped. Instead a basic duty

of 25% plus Rs. 1,700 per tonne
has been inposed.

1986 Propyl ene co- Basic duty reduced from 200'/. to
(31-12-1986> pol ynmers 60%. Valid till 28-2-1987.
1986 LDPE noul di ng Basic duty hiked from 60'.
(1-3-1986) powder & granul es to 80% (for HDPE, basic custom

duty is 607.. Auxillary duty
hi ked from 357. to 407.).
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Cont..d

Year Pr oduct Pol i cy Changes.
1986 Pol ypropyl ene Basic duty of 60'/. and auxiliary
(1-3-1986) duty of an% impoced.
1985 LDPE moul di ng Basic duty reduced from 1007.
(29-7-1985) powder & granul es to &0% & auxiliary duty
reduced from 40'/. to 39%.
1985 Pl astics

(17-3-1985)

Synthetic Rubbers:

1988
(26-5-1988)

1986
(17-2-1986)

Q hers:

1989
(3- 7-1989)

1989
(30- 6- 1989)

1988
(1-6-1988)

1984
(29-10-1984)

Nyl on Tyres

Synt hetic Raw

Rubber

Et hyl ene

But adi ene

Et hyl ene Dichloride

But adi ene

Countervei 1ing duty of 12%

i mposed on certain varieties of
pl astics whi | e basi c and
auxillary duty remain unchanged
at 100'/. & 40'/. respectively.

R bbed lug & semi-lug variet-
ies of nylon tyres exenpted
from basic custonms duty in
excess of &o%,

Basi ¢ duty reduced from 100'/.
to &0%.

E hyl ene? has been exenpted
from basic custons duty an
excess of 207. & whole of add-
itional <(counterveiling) duty
but levied with 57. auxillary
duty.

But adi ene, when inported for
the manufacture of synthetic
rubber has been exenpted from
basic custons duty in excess

of 407. and whol e of additional
duty but levied with 57
auxillary duty.

Basic duty on ethyl ene dichlor-
ide for the manufacture of
polyvinyl chloride resin has
been reduced from 25x to 157
and auxiltlary duty has been
totally exenpted.

Basi ¢ duty reduced from 707. to
357., auxillary duty reduced
from407. to 307. and counter-
veiling duty of 127. scrapped.
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Cont..d

Year Product Pol i cy Changes
1984 Vinyl Chloride Basic duty of 10X inmposed on
(29-9-1984) Mononer VCM for the manufacture of

PVC resins.
1984 Et hyl ene Dichl oride Et hyl ene dichloride for the
(20-9-1984) manuf acture of PVC resins,

basic duty reduced from10'/. to
20'/., auxillary duty of 40/. &
counterveiling duty of 12%
scrapped.

1983- 84 Vinyl Pyridine Reduction of duty from i1os% ad
valorem to 65S% ad val orem

Source: Report on Currency & Finance, Reserve Bank of India
Vol . | - Economic Review (various issues).

The above table covers tariff revisions that were declared
in the liberalisation period. However, there does not appear to
be any clear cut ‘liberalisation’, i.e. a sy:ctematic reduction in
tariffs and a decline in the extent of protection given to the
donestic industry. The other category of trade liberalisation is
the renmoval of quota restrictions, which in the |Indian context
nmeans a shift to OGL.

Table 3.10
Trade Liberalisation: Changes in Quotas
(1987-93)
Year Pr oduct Pol i cy Changes
Fibre & Intermediates:
1989 Paraxylene Inport of paraxylene will be

made available only by 1PCL
under 06L on the basis of
foreign exchange released by
the government in its favour.

1997 Man- nade Fi bre Man- made fibres, tow yarns ft
synthetic rags can be inported
by Actual Users but shall be
required to regi ster their
inmport contracts with the
Textil e Conmi ssioner.
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Cont..d

Year Froduct FPolicy Changes
1984 Man- made fibres Man made f(abre, tow, yarn, raw
etc. wool/etc., subject to inport
contracts registered wth the
Textile Commissicner 1n
advance.
1983 Vi scose Fil anent VFY (-first quality) below 600
Yarn derniers was included in the oGL
list of inports.
1983 Vi scose Fil anment VFY below 600 deniers, other
Yar n than firet quality, would be
canal i sed through public sector
agencies.
1983 Acetate Fil anent AFY other than first quality
Yar n was canalised through STC for
i nports.
1983 . Acetate Fil anent Cupramanium filanent yarn and

Yarn

Synthetic Rubber:

1986 Synthetic. Rubber
Q hers:

1991 Pet rochem cal s
(13-2-1991)

AFY (first quality) was allowed
for inmport by Actual Users and
others under O& for stock and
sale.

Synthetic Rubber , except +tor
butyl rubber, silicon rubber,

neoprene/chloroprene/hypalon/
viton, bromobutyl/chlorobutyl,
PTFE and EPDM was added to the
list of Limted Perm ssi bl e
itens, after being renoved from
the O& List.

Thirty-five itens whi ch
i ncluded ethylene and butene-
dicl were snifted to OG from
the Limted Perm ssible List.
The duty remains the sanme as
before. Among itenms that were
listed in the inport policy
for the first time was Vinyl
Chl ori de Mononer.
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Cont..d

Year Pr oduct Pol i cy Changes

1989 Chemicals & Alied New i nput - out put nor ns
i ndi cating the quantum  of
i nport al | oned with duty

exenption for specified export
products in various categories
of exports like engineering,
chemcal & allied products,
textiles and food have been
announced.

1988 Chenmicals & Allied New input-output norns fixed
Product s for sone varieties of raw
materials that can be inported
agai nst speci fied export
products.
1987 Acrylonitrile Included in t he list of

Limited Permissible items of
raw material s.

1986 ABS Resins ABS resins/granules/moulding
powder (all gr ades) were
included in the list of
restricted items.

1984 Pol yst yrene Pol ystyrene resin/ granul es/
nmoul ding powder and sheet gl ass
were renoved from the list of
Limted Permissible items.
Polystyr ne resin/ granul es/
nmoul di ng powder was transferred
to the list of Automatic

Perm ssi bl e Itens to be
inported as a chemcal % allied
item.

1984 Pol ystyrene Polystyrene resin/ granul es/
nmoul ding powder were included
in the l'ist of Aut omati c

Perm ssible Itens of inports
which are not allowed to
Export Houses agai nst
addi tional |Iicences.

Source: Report on Currency & Finance, Reserve Bank of India,
Vol .1- (various Issues).

The above tables are not exhaustive and only pertain to the

1980s but they clearly show the ad hoc nature of the policy
Prescriptions. A cursory reading of the tables that pertain
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predom nantly to i mports clearly i ndi cates t hat trade

liberalisation has not been as cl ear-cut as domestic
liberalisation. In nost liberalisation progranmes, domestic
l'iberalisation precedes trade liberalisatiom, and this has been
the case in the liberalisation of the petrochemical industry in

India. And, trade liberalisation is a politically sensitive issue
and is nore difficult to inplenent than donestic liberalisation.

Attenpts to streamine trade liberalisation policies start
only in the 1990s. The recommendati ons of the Chelliah Committee
on Tax Reforns called for a graduated dut/ structure with higher

duties on val ue added products. The Chel liah recommendations in
the petrochenmical industry are 1in line with the FRakesnh Mhan
Committee recomrendations for the raticralisation of inport.

(These recommendations have yet to be inplenented.)

The EXIM policy 1992-97 has a fundamentally new feature in
tune with liberalisation. It clains to ‘“substantially elimnate
licensing, quantitative restrictions and other regulatory and
di scretionary controls". The policy statenent provides a Negative
1ist of Inports and Exports on grounds ot Public Policy . I he
import of some goods is not banned outright, but is placed under
restrictions like licensing, registration, <ceiling lints etc.
The policy also makes it clear that the inport of consuner goods
and durables will continue to be wunder restraint because of
econom ¢ reasons and on ‘grounds of safety, security, environment,
empl oynment and the like'. The negative list in the EXIM policy
1992-97 include the following itens which are relevant to the
petrocheni cal industry:
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Figure 3.11
Negative List of Imports

Items Restrictions
1. Man-nade and Bl ended Not pernmitted to be inported
Fabrics except against a licence or in
accordance with a public issued in
this behal f.

2. Polyester Staple Fibre Permtted to be inported only
and tow. against a licence or in accordance
with a public notice.

3. Naphtha Canal i sed through IQC Ltd.

Source: Export and Inport Policy {1992-9713.

The role of the government in the liberalisation era in the
pet rochem cal industry has focussed on delicensing and t he
dismantling of trade barriers in the industry. These changes
point towards the increasing role of narket forces in the
production and exchange (i.e. trade) of petrochemical products.

In a liberalising environment firns had to gear thenselves
to coping with quick changes that arise when narket forces
doni nat e econoni c deci si ons. A major problem was pricing of
products. Inthe regul ated regame, the government <t 1 pulat edt he
prices of many feedstocks. Apart from having administered prices

for feedstocks particularly naphtha (and oil & gas from which
naphtha is derived), the government referred other petrochenical
problems to the BICP. |In the |liberalised period, the -«e
regul ations on prices were gradually reduced. At present, all

prices including that of naphtha are determ ned by narket forces.

After 1liberalisation was initialised several sorts of
m smat ching arose in the industry, especially since the donestic
industry was liberalised and firms were not conpetitive in the
international market. There was severe |lobbying to persuade the
government not to licence (for products that were still l'i censed
since they were hazardous) capacities greater than domestic
demand. The lack of donmestic denand led to two kinds of problens:
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(1) Firms will have to export, and if they are not competitive,

exports are subsidised by the government. For e. ge . 1l the
case of LAB, a shortage turned into a glut when both
Reliance and T.N. Fetroproducts began production. The
manufacturers were forced to export with the axd of huge
subsidies from the governnent.

(2) Firms will lobby to keep out further competition using
governnent support. In the case of VAM manufacture, bot h
VAM Organic Chem cals and Folychem opposed the proposal of
South India Viscose to set up a VAM project. Their argunent

was that their joint capacity was 55,000 tpa az against a
proj ected denmand of 44,000 tpa by the end of the century and

therefore. there was no Jjustification to allow fresh
capacity. (Wen firms cannot use governnent policy to
deter entry of new firms in the liberalised era, t he
possibilities of other strategies being used becone
greater.)

This m smatching would have to be adjusted in a narket
framework and are outside the purview of governnment control. The
uni fying features of the changes in government policy pertaining
to industrial and trade policy was its intention of reducing entry

barriers in industry ain the hope of ~creating a conpetitive
industrial structure. In the next section we examine the inter-
connections between |liberalisation policies, industrial structure

and entry barriers in the petrochem cal industry.

GOVERNMENT INTERVENTION, ENTRY BARRI ERS AND INDUSTRIAL STRUCTURE

Governnment intervention in the controlled and regulated
phase of the India's industrialisation process was w ought through
nmyriad policies pertaining to domestic industry and trade. These
policies <created an environnent where domestic industry was
suppl y-driven and protected and essentially cushioned by a variety

of artificial entry barriers.

Industrial policy focussed on |licensing and the active
participation of the public sector in manufacturing goods in the
core sectors. Licensing essentially prevented the entry of new
firms into an industry where the capacity of existing firns could
cater to donestic demand. Li censing al so precluded the expansion
of existing firms wunless demand esti mat es showed growt h.
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Industrial policy thereby parceled out the existing narket anongst
a few firns and barred the entry of new +firms, and thereby
conpetition. Such a policy in the petrochem cal industry resulted
in small plant sizes wthout taking into considerations scale
econom es, and thereby, efficiency. And since there were few
firnms surrounded by high artificial barriers to entry, the
industry was highly concentrated and oligopolistic.

The cordoning off of certain areas to the nmonopoly of the
public sector also precluded the entry of private firnms. Private
sector participation was banned in petroleum refining thereby
ensuring a public sector monopoly on the production of feedstocks

to the petrochemical industry. The integrated public sector
conpl ex IPCL catered to many internediate petrochemicals to the
entire donestic market. Fresh capacities could not be Iicensed

unl ess donestic demand was greater than the existing capacities.
The public sector acquired a nonopoly and thus prevented the entry
of private firns.

on the trade front, high tariff and non-tariff  barriers

stemmred the inflow of inports and foreign capital. As long as
adequate donmestic capacity existed, prohibitive tariffs would
preclude the entry of foreign goods. Governnent policy thus

sought to erect a variety of artificial barriers to entry in order
to match supply to domestic demand. Scarce capital was directed

into areas of national priority w thout considerations of cost or
efficiency.

The governnment evolved a series of liberalisation policies
to induce conpetition in donestic industry. These policies have
elimnated or reduced artificially created barriers that (a)
limted the entry of new firms into an industry; (b) regulated the
expansion of incunbent firnms; and (c) barred inports. The
following table summarises the inplications of liberalisation
policies for entry:
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~Table 3.12
Liberalisation Policies - Implications -for Entry

Li beralisation Policies Inplications for Entry

1. Delicensing a. Expansion of capacity by
incumbents.
b. Facilitation of Entry by
new firms

2. M ni num Econom ¢ Scal e a. Expansion of capacity by
i ncunbents if installed
capacity is bel ow MES

b. Facilitates large-scale
entry by new firms

3. Renoval of MRTP Ceiling a. Facilitation of expansion
by incunbent firnms
b. Facilitation of |arge-scale
entry by new firms

a. Diversification

b. Freedom of output mix

c- No capacity expansion but
rearrangement within
capacity 1limit

4. Broadbanding

5. Allowing entry by private a. Facilitates entry of new
firms hitherto the purview private sector firns
of the public sector

6. Shift fromquota to tariffs a. Facilitation of Inports but
i.e. Shift to O&L the volume of inports would

depend on tariff |evels

7. Reduction of tariffs rates a. Facilitation of inports but
vol une of inports would
depend on tariff levels

In the petrochemical industry, the policy of delicensing
enabled the entry of new firns and facilitated the expansion of
capacity by incunbents in intermediate and downstream processes.
(Oly a linted nunber of chemcals deemed hazardous would
continue to be |icensed).

The prescription of MES and the policy of broadbanding were
part of the early 1iberalisation policy packages, but becane
redundant after the NILP [19913 renoved licensing for a variety of
petrochem cals. MES coaxed firns to expand to efficient scales
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and facilitated large scale entry by new firms. The stipulation
of MES pbecame increasingly insignificant with delicensing and the
downgrading of trade barriers. 14 firms have to conpete, they
woul d have to take advantage of scale econom es and operate at an
efficient size without being directed to do so.

The policy of broadbanding gave the manufacturer the freedom
of output mix. Wile the firmwas not allowed to expand capacity,
it could re-arrange its product range over a 'band of allied
products.

The renoval of MRTP ceilings facilitated the entry of 1large
busi ness houses that wer e previously prevent ed by MRTF
regul ations. These were firms that would have the capability of
| arge-scale investnment that the petrochemical industry required.

Areas that were reserved for the public sector were thrown
open to the private sector. Private sector firns could enter
petrol eum refining thereby breaking the public sector nonopoly on
petrochem cal feedstock production. Since licensing was by and
| arge removed on ot her petrochem cal products, private firns could
manuf acture chemicals on which the public sector had a nonopoly.

On the trade front, 1liberalisation policies reduced barriers
to entry by decreasing tariff rates and renoving tariff  Dbarriers.
There was a shift to OG for nany itens and from 1993 there 1s a
systematic attenpt to reduce tariff barriers.

Liberalisation has therefore nmeant the systematic renoval of
artificial barriers to entry in the donestic industry and a
reduction on trade barriers. Wiile 1liberalisation has been
ostensibly encouraging entry, this entry has been in ternms of
capacity expansions and diversification of firms into allied
product lines, i.e. vertical integration. And these factors are
wel | known natural entry barriers.

There exist tw types of natural entry barriers in the
Petrochem cal industry. Barriers that are intrinsic to the
industry are that of high cost arising out of scale econom es, and



are present both in the pre and post-liberalisation period. Fi rm
strategi es of capacity expansion (where excess capacities are
built up) and vertical integration that have been facilitated by
liberalisation policies ar& the second type of natural barriers
And the repercussions of these strategies on industrial structure
are interesting.

The petrochemical industry has exhibited a high level of
concentration from 1983-84 to 1990-91. Liberalisation policies
ostensibly facilitates firms to hold excess capacities and
integrate vertically. And if these strategies enable incunbent
firmse to prevent entry, the anti-competitive effects of these

policies becone apparent. In other words, entry-deterring
behavi our of firms in an industry that is al-eady concentrated can
accentuate oligopoly power. It is in this context that we anal yse

the entry-deterring properties of excess capacity and vertica

integration in the following chapter. And in order to investigate
the inplications of trade liberalisation in an i ndustry
characterised by scale econonies, we develop a nodel to conpare
the welfare inplications of free trade in such an industry.



NOTES

There has been extensive debat e on strategies of
industrialisation in |ndia. One of the earliest critiques was by
Bhagwati and Desai [19701, and has discussed at length the
denerits of the regulatory control system and the restricted
foreign trade regine. Also see Bhagwati £19871, Bhagwati &
Srinivasan [19761, Ahluwalia [19853, and WIf [19823.

While the private sector held 51'/. of total capacity, the public
sector constituted 49% at the end of the WVII Plan. See
Doshi, L.N [198%931, Table 2.

®Although the NILP (1991) is a continuation of the policy of

liberalisation that has been going on since the md- 1970s, t he

conpul sions and the nmagnitude of the changes proposed mmkes this

policy statement nmore inportant than any since 1956.
Liberalisation reforns pertaining to industrial policies

fall into three categories:

1) Measures to facilitate capacity creation,

2) Measures to facilitate output expansion, and

3) Measures to renove procedural inpedinments.

This becanme 15 subsequently.

These 18 industries were further reduced to 15 in an amendnent to
the NLIP (1991) in April 1993.

The Mehta and Ganguly Reports were linited in their scope, i.e.
to that of estimating MES. Nei ther of these reports have been
published.

“The terns of reference of the Kane Conmittee were:

(a) An assessnment of the types and quantities of materials whose

production nmay have to be organised in petrochemical
i ndustries;

(b) To evolve a suitable pattern for developnent in India in the
cont ext  of the integrated pattern of production of
petrochem cals in advanced countries;

(c) To assess the extent to which the aromatic as well as
aliphtic raw materials nmay have to be pr oduced as
petrochem cals during the period 1961 to 1971; and

(d) To recommend the pattern of devel opment of petrochem cal

industries in the country (Kane Report 1961:23.

This period is generally <corroborated in nany studies. See
Shetty [19781, Ahluwalia [198S1 etc.
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The following were the terns of reference of the Lovraj Kumar
Committee:

(a) To review estimtes of donestic demand, capacity and
production in 1977-78 and 1978-79 in relation to what was
anticipated in the Fifth Plan, determne the reasons for nmmjor
devi ati ons and suggest renedial neasures.

(b> To determine the likely Ilevel of denmand for maj or
petrochem cal products in 1982-83, 1983-84 and 1987-88 taking into
account the projections in the Draft Plan (1978-83), the econonics
of substitution of traditional scarce materials by petrochem cals,
and the optimal utilisation of manufacturing capacity of major
petrochenicals units that had been created already.

(c) To study what neasures should be taken to increase the
consunption of certain petrochemicals (such as thermosetting
resins) where donestic manufacturing capacity is under utilised,

provided this increased use is established as cost effective in
relation to alternative materials.

<d) To reconmmend the nost desirable manner in which t he
manufacturing capacity for rmajor petrochem cal s shoul d be
increased (after exanmining the nerits of inport and donmestic
manuf acture) including the tinme-phasing of investnent recomended
(fixed and working capital as also the likely mai nt enance

expenditure indicating also the rupee and foreign exchange
expendi ture) and output expected and the npst cost effective
locations taking into account such factcrs as the possible
r egi onal di sposition of likely demand, t he possibility of
capturing export nmarkets, the econom es of expanding existing
plants (including their rationalisation and nodernisation) and the
characteristics of raw materials available in the country on an
assured |ong-term basis.

(e) To estimate the likely Ievel of donestic produc Lion from
the manufacturing schenmes recommended and the consequent | evel of
inmports and exports of nmjor petrochemnicals.

(f) To estimate the investnent required.

<g) To estimate the quantum of skilled man power.

(h) To indicate broadly the respective roles of the public and
private sectors (including |levels of likely investnent) in
achi eving the desired expansion in the petrochem cal i ndustry as
al so major aspects of a policy that will enable tinmely fulfill ment

of the reconmmendati ons nade including facilities and technical
services that should be provided to enable finally saleable
petrochenmi cal products to reach acceptable specifications.

(i) To review the existing situation in R & D and nake
recomendati ons thereof.

€3) To suggest inmprovenents in the planning, inplenmentation and
moni toring systens ....

[ Report of t he Reconsti t ut ed Group on Fetrochemicals
19781 (Chairman: Lovraj Kumar), GOIJ.

“The Ganguly Report [19861 and Mehta Report [1988]1 remian
unpubl i shed and were policy inputs into the stipulation of ME%
that was part of the earlier liberalisation package.

“This is borne out in Kel kar & Kumar [19903.
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The Kapur Conmittee estinated the demand +for 21 internediate
petrochem cal s usi ng econonetric nodel s, trend anal ysi s,
producti on-deri ved denmand, consunpt i on- based forecast and
repl acenent forecasts. Bases on industrial deficits and mMeEsS of
plants, the nunber of units required to satisfy demand was
Identified for 13 out of 21 products.

See ‘Perspective Pl anning of Petrochenical I ndustry: Executive
Summary of D.V. Kapur Commttee - Summary and Recommendati ons,
Urja, January 1987/S9.

According to the Kapur Report "... indigenous naphtha will be in

short supply. The situation can be partly checked if the naphtha
earmarked for power plants can be replaced by providing gas, as
and when fields are discovered" [Volune 3, p 83.

see Sengupta Committee Report, p 42.
In conversations with various commttee nenbers, it was reveal ed

that during the course of their investigations, it was the
industrialists thenselves who were not in favour of MES. The
stipulated MES (which were still nodest when conpared to world

sizes) were large compared Wth their ability to garner the
capital to invest.

"The following 18 industries continue to require licensing under
NILP [19911:

(1) Coal; (2) Alcohol; (3) Petroleum (4) Sugar; (5) Cigarettes; (6)
Motor car; (7) Hazardous chemicals & drugs; (9) Assets; (10) Paper
and newsprint; (11 Wiite goods; (12) Entertainnent electronics;
(13) Animal fats; (15) Tanned or dressed fur skins; (16)

El ectroni c aerospace; <(17) Defense equipment; and (18) Industrial
expl osives. (Source: Jain [19911).

However these units would henceforth require only a nenorandum of
information to be filed with the S1A and not be subjected to MES
classification.

Sormre of these definitions are fromthe Export and Inport Policy,
1 April 1992 - 31 March 1997, Mnistry of Conmerce, GOI.
20

2 Econom ¢ Ti nes, 5 August, 1993.

Export and Inport Policy, 1 April 1992 -31 March 1997, Mnistry
of Commerce, GO .
22

Qur study assumes that output conpetition rather than price
conpetition underlie firm strategies of expansi on and
diversification. This assunption enables us to build entry
deterrence nodels using Cournot conpetition.

5ee Business |ndi a, March 20-April 2, 1989.
*See Busi ness St andard, Novenber 27, 1989.
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Chapter 4

NATURAL ENTRY BARRIERS AND INDUSTRIAL STRUCTURE

The liberalisation of industrial and trade policies was
initialised in India in order to increase competition in the
domestic industry and obtain efficient outcones. In the previous
chapter, we exam ned how liberalisation policies can be perceived
as having renoved or reduced artificial entry barriers ain the
I ndi an petrochem cal industry. Li beralised industrial policies
reduced legal restrictions on the entry of new firns and the
expansion and diversification Of incunbent firms. The underlying
assunption of liberalisation policies was that the absence of
entry barriers would create a conpetitive industrial structure in
the petrochem cal industry. Wat was not taken into account Was
the presence of natural entry barriers.

There are two types of natural entry barriers in the Indian
petrochem cal industry: (a) those that are intrinsic to the
industry and (b) those that arise out of firm strategies. In the
petrochem cal industry, characterised by high fixed costs and
scal e econoni es, natural entry barriers gain predom nance as the
main deterrents to the building up of conpetitive industrial
structures. The existence of these barriers result ain limting
the extent of conpetition in an industry, and thereby creating an
oligopolistic sStructure and donminant rnarket power for t he
i ncunmbent s.

An intrinsic entry barrier in the petrochem cal industry is
the high fixed costs of investnent. Investnent is invariably
lunpy and high due to scale economes and other technol ogical
factors. Since scales of operations are large, nuch of the
initial cost in plant and machinery is not wonly huge, but a
substantial portion of it is sunk. That is, if the firm decides
to leave the industry, it cannot easily transfer its investnent
(in assets) to an alternative use. The lunp/ nature of the
i nvest nent conpounds the problem even of incunbent firms. I f
i ncunbents want to expand beyond existing capacities, they wll



have to invest in large expansions disproportionate to the desired
i ncrease in output.

I+ the mininumeconomc scale (mMEs) 1S sufficiently large
relative to the market, it poses an additional dinension to the
entry ganme. Entrants will not come in unless they believe that
they can make a profit after entry, which may not be the case even
if existing firnms are earning a profit. In the case of a large
MES, a new firm wll have to open an efficient sized plant

substantially increasing industry capacity. The post-entry price
woul d then be lower than the pre-entry price, and thereby entry
can becone non-viable. A firmthat enters a market with |ess than
MES will have a higher unit cost than the incunbents and will
leave itself vulnerable to strategic behaviour. Wen MES is |arge
and plants of less than MES are very inefficient, incunmbent firms
will be able to exercise their narket power wthout inducing
entry.

The second type of natural entry barriers are those that
arise out of firm behaviour. Liberalised industrial policy has by
and |arge, renoved artificial barriers to entry. Qur analysis of

the structure of the petrochem cal industry threw up two
interesting features about how firms invest in the petrochem cal
industry as a result of liberalisation policies. The first was

capacity expansion of incumbent firns. This gives rise to excess
capacities or the potential for excess capacity creation given
that firms Will have to expand at least to MES in order to survive
in a liberalised econony. Secondly, many firns have integrated
vertically Csee Table 2.173.

The expansion of capacities coupl ed wth verti cal
integration by incunbent firns can be potentially entry deterring
and, thereby, accentuate their narket power. The strategic
behavi our of creating excess capacities and vertically integrating
is somewhat aided by the intrinsic barriers in the petrochen cal
industry of high fixed costs and scale econonies. H gh fixed
costs of jinvestment (When a portion of it is sunk), and the |unpy
nature of capacity expansion give rise to sunk' excess



capacities. This signals the desire of the incunmbent to defend
dom nant market power.

The technology of the petrochemical i ndustry favours
vertical integration at |east +from the production of feedstocks to
downstream petrochem cals.? VWhen the incumbent is vertically
integrated, it serves to increase the entrant's cost - the entrant
will have to conpete by entering as a vertically integrated
compl ex which requires substantial investnments. And because such

entry is risky (with the added problens of MES at each stage), the
cost of capital will be higher for an entrant than an incunbent
thus placing entrants at a cost disadvantage when conpared to
operating firms.

Li beral trade policies reduce artificial barriers to trade
through a reduction in tariffs and the renoval of quantitative
restrictions. However, as the literature in the New International
Trade has shown, freer trade need not lead to conmpetitive outcomes
when the industry (both domestic and global) as characterised by

scal e economies Dr increasing returns to scale. The case for
opti mal trade policy thus becones greater n t he I ndi an
petrochem cal industry.

This chapter presents three nodel-: to exam ne natural
barriers in the petrochem cal industry. Two nodels will anal yse

the entry deterring potential of firns that expand capacities and
vertically integrate. The third nodel will exam ne the inpact of
trade liberalisation on an inperfectly conmpetitive industry. Al l
the three nmodels are set in the theoretical framework of the New

I ndustrial Organisation with the added dinension of trade in the
third model . The models assume the following four conditions:

(a) Firms are Cournot competitors,

(b) Firms face symmetrical demand conditions,

(c) Firms have identical cost functions,
(d) Fi xed costs are large of which a significant portion is sunk.

Cournot conpetition is assumed primarily because once |arge
capacities (due to lunpy investments and scale econom es) have

been established, firms can vary their output in infinitesimal

179



quantities. Therefore, firms can vary Output ectrategically and

thereby conpete in a Cournot fashion. Price competition is not

directly observable and is sufficiently exam ned even in a Cournot
3

f r amewor k. Al though nost petrochenical -firng are wmulti-product
firns, the assunption of single product firnms in the nodels is
necessary for simplification.

The nodels in fact assume that the incunbent 1s a
monopol i st. This assunption of nonopoly is not stringent and is
only a simplification since firns in an oligopoly can collude and
simulate a nonopoly situation. The incunbent is also the first
mover. Al the nodels are two-period nodels. The nodels first
set out the initial conditions under which the nonopolist operates
in the first period. The potential entrant enters in the second
period and the incunbent and entrant operate as Cour not
duopolists. The nodel then investigates the conditions tinder
which the entrant can be deterred in the two periods and conpares
the two situations to make conjectures about the entry deterring
possibilities of the firms strategies.

Mdel 1 examines the entry deterring conduct of firms
through the presence of excess

Mbdel 2 examines the entry deterrent. strategies of firms
through vertical integration.

Model 3 anal yses the welfare inplications of free trade (ft thereby
entry of foreign firms) in a highly concentrated domestic
industry by conparing the conditions under autarky, free
trade and the inposition of tariffs.

These nodels ignore all lags thus reducing the dynamc
aspects to the barest minimum Either entry does not occur at all
in which case the established firmcontinues in a stationary state
or else it occurs at once, and the post-entry equilibrium is
established at once, so that the resulting duopoly continues in
its stationary state. This simplification has been allowed for in
many studies Csee Dixit 1979 & 1980, Spence 1977 etc.:



(1) EXCESS CAPACITIES, STEP-WISE CAPACITY FUNCTION AND ENTRY

DETERRENCE

One of the outcones of liberalised industrial policy has
been the large-scale capacity expansions of incunbent firms. And
one of the reasons for these expansions i1s the enphasis on
efficiency an a liberalised econony that is linked to ¥es in the
petrochem cal industry. Since the installed capacity of firns are
far below the MES,* Firns will have to expand at least to MES to
survive in a liberalised econony. The following table illustrates

the lunpy nature of capacity expansions of sone firme in the
I ndi an petrochenical industry.

Table 4.1
Capacity Expansions of Petrochenical Firms

1. Baroda Rayon

1975 Li censed Capacity Expansions - Nylon vyarn
from 1800 to 2100 tpa

1977 Nylon Yarn from 1740 to 2436 tpa
Pol yester Yarn from 360 to 576 tpa

1979 Nylon tyre yarn from 1000 to 1700 tpa

1982 Nylon tyre cord fabrics from 1700 - 3400 tpa

1982 PFY -Fom 276 tpa to 1777 tpa
NFY from 2436 tpa to 3500 tpa

1983 PFY from 1777 tpa to 3500 tpa

1985 Caprolactum doubl ed capacity

1989 PFY 1777 to 10,000 t pa under t he
broadbandi ng schemre (BSAug 21 - Sept
3/1989/psS)

NFY 2436 to 5000 tpa
NTC 4000 to 6000 tpa
PFY 1777 to 10777 tpa (BS/Oct 2-15/1989/146)

2. DCW
1990 Expansi on of FvC from 25,000 to 50,000 tpa
(FE/ Feb 8/1990)
3. GSFC
1986 Caprol actum from 30,000 to 100,000 tpa
foll owing MES.
4, IPCL
1982- 83 DMI from 24,000 tpa to 30,000 tpa
1988 Orthoxylene from 21,000 tpa to 45,400 tpa

Par axyl ene from 17,000 tpa to 48,600 tpa




J.K. Synthetics

1982 NIY/TC to 5000 pta

ACF from 10000 to 12000 pta
1983 NFY (LD1)Y to 6000 pta
1984- 85 Nylon Tyre Cord by 2000 tpa

Pol yester Industrial Yarn by 6000 tpa
NFY from 6000 tpa to 15000 tpa
PSF from 12000 tpa to 30, 000 tpa
1989- 90 Nylon Tyre Yarn from 1700 tpa to 10200 tpa
PSF from 12000 tpa to 30000 tpa
PFY to 11,730 tpa
PTA capacity increased to 20,000 pta

NOCTIL
1977 PVC from 20, 000 tpa to 50,000 tpa
2-ethyl hexanol from 10,000 tpa to 30,000
t pa
1988- 89 Et hyl ene from 150,000 tpa to 300, 000 tpa
Rel i ance
1988 MEG from 60,000 tpa to 100,000 tpa
HDPE from S0,000 tpa to 100,000 tpa
LAB to 100,000 tpa wnder re-endorsenent of
capacity
1989- 90 LAB to 80,000 tpa under MES.
1990-91 HDPE from 100,000 tpa to 160,000 tpa
PTA from 100,000 tpa to 200,000 tpa under MES
1991-92 Et hyl ene from 320,000 tpa to 400,000 tpa under
MES

Synthetics and Chenical s

1984 ser from 24,000 tpa to 80,000 tpa

1991 Styrenated phenol from 400 tpa to 1,200 tpa
Source: Conpiled fromBSE Directory (various issues) and Economic

Newspapers.

ET: - Economc Tines

FE: - Financial Express

BS: - Business Standard

Wth the stipulation of »MEs, the |likelihood of incunbent

firnms expanding and building up excess capacities becones very
hi gh. CSee Table 4.2 1



Table 4.2
M ni mum Econom ¢ Scal es und Demand

MES Denmand Denmand No of No.of (1Yy+ (2)
'000 tpa Estimates Estimates Firns Firms

K S > MES
(1) (2) (3) (4) (5) (6)
Synthetic Fibres:
1. PSF &0 280 288 11 - 4.67 (4.8
2. PFY 25 350 352 22 1 14 (14.8)
3. ACF 20 148 138 8 2 7.4 (6.9
Synt heti ¢ Rubber:
4. SBR UL 255 6 - 1.4 (1.7)
5 PBR 50 J
Thermosets:
6. LDPE 100 708 450 2 1 7.08 (4. 5)
7. HDPE 100 555 400 3 - 5.55
8. PPL 100 420 300 2 - 4.20 ("~')
9. PVC 100 713 640 7 - 7.13 (6.4)
10. PS 40 125 120 2 - 3.13 (3)
O her Petrochemical
Intermediates:
11. PTA 200 419 1 - 2.01
12. CPL 100 2
13. LAB 80 5
14. ACN 80 215 154 1 - 2.69 (1.93)
15. DMr 100 181 4 - ( 81)
Sour ce: Col (1) Doshi t19893. MES is as prescribed by the
Covernnent of | ndia.

Col (2) Kapur Committee [1986], Estimates for 1990-00.

Col (3) Sengupta £19921, Estinmates tor 1990-00.

Col ¢4y cMIE, Market and Market Shares, [19931.

& <5>

Wiile nmost firns operate at bel ow MES, the domestic

market is not large enough to sustain all the firms (in the

industry and those that have planned entry) once they begin to
operate at efficient scales. Col.6 in Table 4.2 indicates the
number of firms the market for a particular product can sustain in
a closed €conony given MES as spec i f i ed fcy the government (world

scales are nmuch larger). Incunbent firnms that expand first, not
only benefit from the first-nmover advantage, but also create
excess capacity which can deter future entry. Moreover, as the

cost penalty for operating at a sub-optimal scale 15 substantial,



the smaller firns will be forced to exit. For exanpl e, take the
case of PFY as illustrated in Table 4.2. There are now 22
producers of the product of which only cne producer 1S oOperating
at MEs. The narket can sustain only 14 efficient sized firns,
thus nmaking the other eight firnms potentially redundant. Those
firns that are quick to expand will have a first mover advantage?.
If the cost of operating at sub-optimal scales i1s high, the other
firms will be forced to exit.

Excess capacity can be either innocent or strategic entry
barriers (to use Salop's [19791 ternm nol ogy]. The nature of
investnment in the petrochem cal industry being inherently [|unpy,
the excess capacities that arise out of these expansions while

maxi m sing profits, become innocent entry barriers. O, excess
capacities can be held for strategic purposes, i.e. deliberately,
in order to deter entry and exercise dom nant market power. In
practice however, it is difficult to differentiate bet ween

i nnocent and strategic excess capacities. Wat becomes important
is the consequence of such excess capacities: are they entry
deterring and thereby accentuate the incunbent's narket power?
The followi ng nmodel examines the entry deterring nature of excess
capacities in the petrochem cal industry.

A portion of the fixed cost (denoted by F in our nodels) is

sunk, and this in fact makes the entry game i nherently
asymmetrical. The incunbent is the first mover who hat already
sunk his cost in advance i.e. in the first stage, so that in the
second-stage equilibrium it will have a current cost advantage
over the entrant. The entrant in fact has to incur the full cost
of producing any desired output |evel. The second-period cost

asymmetry ensures the incumbent a larger share of the post-entry
market, which may be sufficient to deter entry.

The Model
The petrochemcal industry has high fixed costs and a step-
wise capacity function. Fig. 41 illustrates the discrete

capacity expansions of a typical firm 1in the petrochenical
i ndustry.

184



Figure 4.1
St ep-Wse Capacity Function
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In Fig. 4.1, a fixed cost F (of which a portion is sunk) has
to be incurred by which a firm can produce q. at full capacity by
incurring variable costs. But, to expand beyond Q1. t he
manuf acturer has to incur an additional fixed cost F by which he
can expand to g2. This step-w se capacity, or discrete capacity
function gives rise to the following inverted °*T‘shaped narginal
cost curve.

Figure 4.2
Inverted *T7‘ Marginal Cost curve
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g is defined as the nmaxi mum output that can bo produced
with fixed cost F.  An additional fixed cost F has to be incurred
to produce even one unit of extra output.® In marginal cost terms,

[See Fig. 4.23, me is assuned constant till q where capacity
installed by the first F is exhausted. after the additional ¢ixed
cost is incurred, marginal cost is again constant. Therefore,

margi nal cost is:
m: - Cfor g<gq and q >
=C+F for q = g"

Bunk costs, by definition, are commtted before the
producti on period conmences. |If they were expended as a flow
simultaneously With production they would not be sunk. Therefore
the assunption of an inverted *'T° narginal cost curve appears
qui te plausible.

Qur nodel consists of an entry gane between a Cournot
monopoly incunbent and an entrant. (The incuabent 1s assumed to
be a nonopolist to sinplify the nodel. The results ought not to
differ should the incunbents be a close oligopoly.)

Specification Of Q (Benchmark capacity)

W now outline the specification of a benchnark capacity and
set out the rules of incunbent behaviour. The incunbent is
assuned to be a nonopolist. Gven the inverted T curve, Fig
4.3 represents tw possibilities of incunbent behaviour.

186



Figure 4.3
Equi | i brium Positions
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If the monopolist has marginal revenue MrR: which cuts the
margi nal cost curve on the +first segnment, he behaves Ilike an
ordi nary nonopolist and produces on the demand |ine correspondi ng
to E«. However, if marginal revenue is MRz, he has the option of
producing at E2 or E3.7 At E2, he will produce at full capacity
but will not incur additional fixed cost to produce beyond g for
which he will have to incur an additional fixed cost F.

A linear demand function of the following formis assuned:
p=A-Bg

Mar gi nal cost is:
me = Cfor q<q*

me = C+ F for g =q
& mc =Cfor q>q

where C is a constant.

The Cournot profit «(m> of the nmonopolist incunbent at Ea

F4
_ttA=-0) . 4.1
n= —25 (4-1)
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The incunbent's profit is as in (4.1) at g = g* since fixed

cost F is incurred till g = q. and an additional F at q = q'_ The
conparison of pro-fits between E2 and €a beconmes neani ngful only
when i > 0 at Es. |f M < 0, then the incunmbent will not bot her

to expand beyond q
At E1, let the demand function be:
pr = A - Bqg .
m = (A- Bg* -C) q*-F .. (4.2)
where Tiv is the profit of the incunbent before he expands.
We now try to find out for what values of g , is N> or
when Et is preferred to Ea, i.e. the benchmark capacity (0) on

which rests the incunbent's decision whether to expand or not.
The values of g such that M > Mi, is calculated as follows:

| f n*>n\theno>nf>m ... (4.9

From (4.1) and (4.2)

(a -2

-
M - (A- Bgr - O g - F = —E 2F
" » (A—C?

,. 0 >Bg " - Aq +Q]*+T—-F
2
Bq*z-Aq*+Cq*+ (A-C)" E<o0
48

q 1is exogenously deternmined and is dependent on F and the

correspondi ng capacity. The benchrmark capacity @ is defined such

t hat:

(a) If g = @, the monopolist is indifferent between producing
at E2 and E9.

(b) If g < Q, he would prefer i to M i.e. he would not prefer
to expand beyond fixed cost F i.e. capacity correspondi ng
to F.

The benchmark capacity is then defined as that value of q
such that m = fM.. @ is calculated by solving the following

quadratic:
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Let ¢ M = nf, then
2
Bgl - (A + C)g" + E“T;ﬂ -F<oO

]

Solving the above quadratic:

(A - C)=* f[(A—CJ - 4B (A-C)*-F
2B

<0

The two roots are:

. = (A-C) + Y ABF
2B

_A -0 SBAV 4BF <o 2

& s

(A -0)*
—35 - F is the positive intercept on the y — auxis.

z
. _ta -0
Since Th - —49—

2

(A - C) is the intercept on the y—aw:s.s

M + F = rys)

The following figure represents @ = M - M{:
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Figure 4.4

n-n*

Profit

M + F

From the above ¢igure it is clear that for

0 < q' < g= no< ne
qs € g° ¢ m m > nt
qL < q’ < gs Mm < I'L\.

A potential entrant is now introduced into the nodel and the
condi ti ons under which entry can take place are specified. In a
Cournot duopoly, where the entrant faces cymmetrical denand
conditions and identical cost functions simlar to that wof the
i ncunbent, duopoly profits

2
o= — €A
Ma = fa =€) and quantity produced is gd = tﬁﬂ &
9B 3B
_ (A -0 .
I1f fixed cost F < —55 i.e. 1f fixed costs are lower
than duopoly profits, the entrant will enter. The quantity
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produced by the entrant may be lesser or greater than the quantity
produced by the hypothetical duopolists in the market i.e.

» (A-C) - (A-C)
a < =g or g -2 “mg

In the first section we shall consider the case when g% ¢ ‘f‘;m
i.e. the duopoly quantity. '

* (A-C) ;
(I When q > 35 ) The incumbent does not have an 1ncentive

to expand and the entrant enters with fixed cocst F  and the

incumbent and entrant play a duopoly game.

The duopoly profits are:

2
(A - C)
Ma = = F
(a-C)*
I+ Na > O then Cre > F, the entrant has an incentive to enter

and both firms will operate. In this case the incumbent cannot

2
(A-C)
oh € | entry

will not occur as the incumbent will try to deter entry because

deter entry rationally. However, if M4 < O,

his profits are affected.

2
I+ F <€ (250) , the entrant has an incentive to enter. The

incumbent may decide to expand. Therefore:

m > ©
D= 00" ey
4B
2
{A-C)
nL A6 > 2F
2
(A-C)
. 8B > F
When (A-C) > F  the incunbent considers expansion 1in order to

8B
deter entry.
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V& can now conclude that ji+f:

2 F]
(A-C) (A-C)
o5 ¢ F < —gg—: the entrant will stay out of the market.
or his entry is deterred.
(A-CH*
a) I+ F < -mz= : Duopoly profits are greater than :ero and the?

entrant has the incentive to enter.

b) If = > F ¥ Entrant does not enter but the incunbent
consi ders expansi on.
(A-C)?
c) If g5~ < F + The nonopolist produces on the vertical

segnment of the MC curve. He dues not expand,
but produces at full capacity.

Notice that the incunbent and the entrant behaviour hinges on F
(fixed cost) which is high, inplying that the cost of entering the
industry is high. For exanple, the fixed cost of investnent for
an entrant in the Indian petrochemical industry is as high as
Rs.2500 crs for Auriya (GAIL) [see Table 2.213. The cost of
expansion is also high - the NOCIL expansion outlay is Rs.2000
crs. The cost of entering into a single product production is as
high as Rs.800 crs. (RIL for PTA production). The cost on plant
and nachinery alone for a typical petrochemcal plant 1s nore than
SOX of the outlay Csee table 2.111.

The Entry Gane

W now consider the case where the duopoly profits are at q
< (g;':’ . The entry gane between the incunbent and the entrant
is explored, and the entire set of conditions under which entry
can be deterred are set out. In this case the entrant enters, and
both the duopolists have an option of expanding. To facilitate
analysis of the entry deterring strategies an this circumstance,

we construct the following tree diagram
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Figure 4.5
Tree Diagram of the Entry Game

= (3
N 2F (4)
oF ( (S)
2 (&)
E : Entrant F : fixed cost F (no expansion)
I : Incunbent 2F : fixed cost 2f (expansion)

The above tree diagram represents an extensive form gane

and all the above four strategies are sub- gane perf ect
equilibrium Every node is a decision naking node, the decision
being nmade either by the entrant (E) or the incunmbent (1). The

end nodes are payoffs. The payoffs of the incunbent and entrant,
corresponding to the end nodes in the tree diagram are as foll ows:

1) There is no entry and incunbent does not expand:

ta - Bg*-Crg® ~F
(0)

(]

m (F,Q)
Ne (0)

2) There is no entry and incunbent expands:

{A-C)
4|
0

- 9F

M (2F,0)
Me (0)

]
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3) Entrant enters with capacity F and incumbent does not expand:

M (F,FY = (A - 28g"- €) q* - F

Ne (F,F} = (A - 2Bg°-C) q" - F

4) Entrant enters with capacity 2F and incunbent does not expand:

M (F,2F)

(]

(A -~ Bg -C) q" - F
7]

P4

(A - Bq'-— C)zq.
4B

5) Entrant enters with F and incunbent expands:

Ne (F,2F) = - 2F

M (2F,F) = iﬁ___gﬂ___Ei_,_ oF

- 2 %

(A - Bgq - C)'q
3 = —-

NMe (2F,F) = Y F

6) Entrant enters with 2F and incunbent expands:

z
(a-C)
M (2F,2F) = —gg=— - 2F
tA-C) %
Me (2F,2F) = —gp=— - 2F
After having noted down all the six possibilities, our

interest is in determning when entry can be deterred. Looking at
it from the incunbent's point of vxew, we have four entry
deterring strategies:

1) Fif F &F if aF,i.e. the incumbent will continue to operate
at initial capacity F regardl ess of whether the? entrant wants to
enter at F or 2F (expanded capacity):
entry can be deterred if

ta. M (F, F} =2 Th (2F, F) & TMe (F, F: = O

ib. M (F,2F) > M (2F, 2F) & Me (F, 2F) £ 0
i.e. the incunbent's profit at initial capacity is greater than
that after expansion and entrant profits are less than zero after
entry (at F or 2F).

194



2> @F if F &2F if 2F, i.e. the incunbent eipands Of whether the
entrant plans entry at F or 2f;
entry can be deterred if

2a. ™ (2F, F) > i (F, Fy & ne (2F, P> <0

2b. i (2F,2F) > m (F, 2F> & n* (2F, 2F) « 0
i.e. the incumbent's profit after expansion is greater than before
expansi on and entrant does not make profits on entry at a11.

3) Fif F & 2F if 2F, i.e. the incunbent natches the entrant's
proposed capacity at F or 2F:
entry can be deterred if

3a. M (F, F) >Tli (2F, F) & e <F, F) =<0

3b. mi(2F,2F) > m (F, 2F> & ne (2F, 2F> <0
i.e. the incunbent's profit before expansion is greater than that
after expansion, and entry at F is unprofitable, or t he
i ncunbent's profit after expansion is greater than his profits
bef ore expansion, and entry at 2F i1s unprofitable.

4) 2F 1t F and Fif 2F, i.e. the incumbent expands if the entrant
enters at F and does not expand if entry is at 2F:
entry can be deterred if

4a. Tli (2F, F) >m (F, F) & Ne <2F, > <0

4b. m (F,2F) > m (2F, 2F> & n. (F, 2F) <0
i.e. the incumbent's profit after expansion is greater than before
expansion and entry at F is unprofitable or the incunbent's profit
prior to expansion is greater than after expansion and entry at 2F
i S unprofitable.

Conclusion

The above nodel has established a nunber of strategies by
which an incunmbent firms can deter entry by holding excess
capacities. Mdel 1 represents an industry where scale econones
are significant and investments are lunmpy thus sinmulating the
conditions of the Indian petrochem cal industry. The presence of
scal e economies and the lunpy nature of investment automatically
create excess capacities - these capacities are ‘innocently’
created but are, nonetheless, entry deterring. The incunbent also
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has an option of deliberately creating excess capacities to deter
entry. The market power of incunbent +¢irme :s thereby accentuated
and limts the extent of conpetition in the industry.

The incunmbent firm has three main advantages: (a) a first-
nmover advantage of early entry, (b) he has sunk a proportion of
his cost and thus increases his stake in retaining dominant market
power and (c> the lunpy nature of the investnent where he builds
excess capacity that are innocent entry barriers. Any policy to
build a conpetitive i ndustri al structure in the I ndi an
petrochem cal industry would have to nullify or reduce the
i ncunbent's advantage w thout jeopardising efficiency.

One of the policy options 1s to grant subsidies to the
entrant to offset sunk costs and nmake entry profitable. The
government can thereby create a contestable narket. However
there are two basic problems. First, subsidies create distortions
in the econony and will not result in an efficient outcome at the
macro level. Secondly, subsidies can encourage the entry of
inefficient sized firms. An alternative would be to offer a
subsidy to entrants equivalent to sunk costs to entrant in the
upstream petrochemical products (where sunk costs are larger) and
restrict this segment to the public sector, Firnms produci ng
downstream petrochemicals (where sunk costs are lower) can be
allowed to conpete.

A second policy option is to frame & pricing policy to
change demand conditions so that incumbent firms do not have an
incentive to expand. in Fig.4.3, a pricing policy that will
ensure that the nmarginal revenue curve cuts the narginal cost
curve in the first segnent, ensures that the incunbent does not
have an incentive to expand. However, the difficultites of
calculating externally enforced or ‘administrative’ prices for a
nunber of petrochemcals are not only nunerous but may not reflect
the changing conditions of the narket and thereby creates
distortions in supply and demand conditions.

A third policy option would be to restrict the capacity
expansion of incunbent firns beyond MES. In the above nodel, we

196



have observed that any expansion beyond benchmark capacity O.
(equivalent to MES) can be entry deterring. By not allowing
i ncunbents to expand beyond @, entry can be encouraged and thus,
firms can be forced to share the market. This policy option 1s
akin to licensing where licensed capacity itself is over smcs, thus

defeating the purpose of donestic iiberalisation. The products
where MES is large, and a single firmcan cater to the nmarket,
the problem of dom nation still has to be checked.

However, forcing firnse to share the narket does not

preclude vertical integration. By restricting capacity expansions
to encourage entry, the entrant could well be a producer in the
petrochemical industry seeking integration, either backwards in

the input nmarket or forwards into the product narket. The next
nodel will illustrate how vertical integration can be entry
deterring. |In fact, the threat of entry by a new firmcan hasten

the process of vertical integration.
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€2) VERTI CAL INTEGRATION AND ENTRY DETERRENCE

Li beralised industrial policies have encour aged t he
expansi on and diversification of incumbent firns. As a result,
many firns have integrated vertically in the Indian petrochemn cal
industry. Firns have integrated backwards to take advantage of
greater scale economes at a previous stage in the production
process apart from building an assured source of inputs. Firms
integrate forwards to produce products with greater value added
apart from ensuring a nmarket for their output. The strategy of
the firmto integrate vertically gives rise to tw kinds of entry
barriers. One is that of high cost of entry i.e. an entrant would
also require to be vertically integrated to be able to conpete
thus adding to the its investnent costs. Secondly, entry inte any
one product is effectively precluded because of the transaction
economi es the incunmbent enjoys as a result of integratiorn.

Liberalisation policies in India have enabled firms (o
vertically integrate by renmoving barriers to expansi on by
i ncunbent firms. Firnms have integrated both forward into the
manuf act ure of downstream petrochemcals and backward into the
manuf acture of feedstocks. Both these forms of verti cal
integration have been examined in Chapter 2. But to illustrate,
the classic exanple of vertical integration in the petrochemical
i ndustry has been the case of Reliance. The conpany conmmenced
with the nmanufacture of synthetic and blended fabrics and
synthetic fibres in the early 1980s. In the late 1980s, the
company began the manufacture of PTA, the basic input into the
manuf acture of synthetic fibre as well as an in-house paraxylene
plant, a raw nmaterial for producing PTA In the 1990s, the
conpany has started a refinery, and thereby manufacturing the
feedstocks for its petrochemcal units. The following nodel wll
exam ne the entry-deterring properties of vertical integration

The Model
this nodel exanmines entry deterring strategies of incunbent
firnms when vertical integration takes plare. There are two
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mar kets, the product market and an input market. Firm 1 (Fg) 15 a
nmonopol i st in the product market and Firm2 (Fz)» i a nmonopolist
in the input market. Both the nmonopolists are  Cournot
conpetitors. The nodel assunes backward integration, though the
result can be extended to forward integration.

W first establish the initial conditions i.e. the profits
of the firns F and F2 in their respective markets before vertical
integration takes place. Fi1i 1s a nonopolist in the product market
g and F2 1s a nonopolist in the input nmarket gw.

Inittal Condit(ons:
Let p and q be the price and quantity of a product.
Let pv and qwv be the price and input quantity of the input.

Fi xed proportions are assumed i.e. a fixed proportion of qwv
is necessary to produce a unit of q. Therefore total cost (TO:

TC(g) = f4 * pv Q (4.3)
where fq is the fixed cost in the production of q.

The demand function for q is assumed linear and is:

p =A- Bg ... (4.4)
Correspondi ngly, the demand function for gwv 1s:

pw = K - L gw
whi ch includes the demand from g too.

The total cost of manufacturing qw is
TC(gw) = fw + Cqw oo (4.5)
where fw is the fixed cost incurred in the nanufacture of qw

The profit function of F1 is:
neg) = (A - Bg) - g9 - Pwg [from (4.3) & (4.4>3 . (4.6)

In order to maximse Fq's profits, the first order condition
of (4.6) must be zero. Therefore,

ananQ)
a Q0

199



& n)
05 - A-20-0v =0 (4.7)
From (4.6) & (4.7)
= A - pv A+ pw
q = ;Q—BEL & p = = [
_ (A~ pu¥®
& Tl(qQ) —5— — fa
Similarly, the profit function of Fz in the input market is:

M(gw) = (K - Lqu) qu - fv - Cqgw (4.8)
Maxi m sing Fz's profits by equating the first order <condition of
(4.8) to zero:

g Ntaw) _ o
qwv
a ¢ ) i
‘.,q%=k.—2t_qv—l:=0
. = k=G
T
py :Ff';C o (49
2
& MNigu) w—4[-_91 - fw

Vertical integration now takes plac. . Fi, the monopelist in
the product market begins to manufacture his own input qv, i.e. Fu
integrates backwards. This inplies that the demand function pv -
K - Lgw will change since the demand for the input gw in the 1input
mar ket suffers a negative shock. Because of our assunption of
fixed proportions, we assume that the input qw was being bought as
much as g by Fi. Therefore:

A Pw o
= = gQw (4.10)
q 5E q
q is the anmount of gw demanded by the integrated firm Fa for t he
manufacture of product q.
Witing (4.10) as an inverse demand function, i.e. in ternms of pw
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pv = A - 2Bqu

From (4.5), the total inputs being produced 1is :
K - pPw
L.

Qv = (4.11)

The direct demand in (4.11) includes the input manufactured by
the vertically integrated firmFt which is qv and F2 which 1s gw.

gqv the input <(gv) nanufactured by the non-integrated firm F2 is:

- -~

qw = Qv — Qv

[p' ;Bp"] - [K L ] from (4.10) & (4.11)

2B (K — pvw) — L (A - pu)

BBL
_ 2BK - LA _ 2BL -
E 2B ~ L 2B - L

The above equation is re-witten in the following sinplified form

pv =V — Ugu
_ 2BK - LA - 2BL
where V = SB -1 & U = 55 — T

and pv becones pv to correspond with qw

The dermand function (4.8) is being faced by both f:« and F2 in the
integrated market, i.e. the integrated firm as well as the
unintegrated firm

Let qv be the anobunt of qw sold by the integrated firm Fi.
Let qw be the anmount of qw sold by the unintegrated firm F2.

It is assunmed that the integrated firm not only manufactures
its own needs but also supplies inputs to other firns.
Therefore the profits by a firmin the input market is:

Niqu) =V - U (gé + gq¥)gw - fv — Cqw
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o
C

Ll
Faj
<
I

2U
= vV + 2C
pv = =
" 2 (v - ©»*
Nnigw) = NI{gw) = —+—— — fw

L F]

where N(qw) are the profits of Ft, the integrated #firm in the
i nput market &
N(qu) are the profits of Fz2, the unintegrated firm in the
i nput market.
CNote that Fs, the integrated firm makes ©profits both in t he
product market and the input market.]

The total profits of the integrated firm Fi are:

N(Fy) = n<q) + N(gH®

Entry in the Product Market

A potential entrant (E) is now introduced into the product
mar ket . We now conpare two situations:
a) Entry conditions before Ft has integrated &
b) Entry conditions after Fs has integrated into the input market.

Ca) The entrant E enters the product market q. The change in the
demand function in the product market q is:

p =A- B (g + qn) ... (4.12)
where qc is the quantity of g produced by the entrant E &
qr is the quantity of q produced by the incunbent Ft

Assum ng symmetrical demand functions, and identical cost
functions, where pv is the price of the input qv, the costs of E &
Ft are:

ce = fqg + pv gqe  for the entrant
& €1 =fq+ pwar for the incunbent FfFi.

Maxi mi sing profits and under conditions of Cournot conpetition:

g = qi = A B¥ C (A
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(A - pu)°_

& TMNige) = N(gi) = 5E

4 .. (4. 14>

After entry, the entrant and the incumbent form a duopoly
and serve the product market equally as seen in (4.13) and (4.14).

From (4.8) we know that if fn(gey > 0, the entrant will
enter. In fact, if N(ge) = MN(gr) > 0 the incunbent would allow
for entry since duopoly profits are greater than zero. fM(ge) =
Nigr) < 0, provides a rationale for the incunbent to deter entry.

If n(qc) = nt(gn >0
2
(A - ) i
then % - fq > 0O
2
(A“‘ w)
or -——.%-—- > fq

The total quantity of output (q) produced iin the product market
is:

qE + ot =2[u]

3B

This change in g will consequently cause a shift in gqw (the input
mar ket) where the new qv (qw), under the assunption of fixed
proportion is:

A qv = Combined duopoly output — monopoly output
L3
= Qv — Qw
- » [AR = pv] _ A — pw
- B 3B
_ A - pv
=

A qv is the additional gw that is required for the manufacture of
a. after an increase in g being bought upon by entry.

~

Qw = fgw + A Qv
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where gv is the total input required in the input market after
entry in the product market.

~
Qv = Qw + 4 Qw

From (4.9) and (4.13):

_ K - pv 3 A - pv
L &B

. _ 6BK + LA &BL  ~
s Pw = =

EBL B+ L9

We re-write the above equation as :

pw = Vi1 = Usgwv Lo (4015
_ 6BK + LA
where Vi = s TR
~ &BL
Bk ® T

& pv is pw to correspond with gw.

F2 (the producer of inputs) is still a monopolist. in the
i nput market since entry has occured only ir the product narket,
and before vertical integration takes place. Fi faces denmand as
in (4.15). Therefore his profits are:

nigw) = ( Vi - s E]v) av = fw = Cau

Maximising his profits wr.t. gw« and equating it to zero

= _ V1 -C
v = 20
v Vs + C
SRS
2
_ (v -0 %
nigw) = == fw

Cbd: The entrant enters the product nmarket after wvertical
integration takes place.
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The profit's of the incunbent in the product martet arp:
MNtgr) = A - B (g1 + gg) gQr - f39 - Cq: R . SN )

The profits of the entrant are:

Mige) = A - B (gr + ge) g - f9 - Cge Lo (417

The difference in the cost function betwen (4.16) and
(4.17) arises because the entrant in the product market cannot buy
his inputs at marginal cost, he has to buy it at the market price
pv. The integrated firm Fs gains by using his own inputs priced
at nmarginal cost.

Intuitively it is clear that entry can be deterred if:
Migr) > fq » [(gE)

To maximse the profits of the incunbent and entrant, the
first order derivatives of (4.16) and (4.17) are equated to zero:

a Nniqgr) = R _ _ L ; >
T = A= 2Bqr Bk C C Lo 01018
a nigr)  _ _ _ _ = &
e - A 2BgE Bqr pw = € Lo (4019
From (4.19):
A - Bgr -
ge = zaq =

Substituting the above value for gqe in (4.18):

_ A+ pv - 2C
qr = e Lo (4,200
A+ C - 2pv
& g = g E ... (4.21)

qr and qx are the output of the incunbent F: and entrant E
in the product market. This results in corresponding changes in

the input market.
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Previously, pv = K - Lgw included the quantity of the irput
demanded by the incunmbent F«. Now, the change in the denmand +for
quw is the result of two factors:

<a) Ft has wvertically integrated into the input nmarket and
thereby not only produces its own input but. also enough to
sell in the input narket &

(b) Entry has occured in the product market resulting in a demand
for input by the entrant from the input market.

The new quantity gw, qw iS:

]

qQw qv - A qwv

A - pv A+C-2
& e = =5 ] - [ - aman ]

A+ pv — 2C
&P

By substituting the value of Aqw in qw = gv - Aqw

. _ K = pw _ A + pv - 2C
o= (S8 ) - [T

From t he above equation we get:

_ GBK -LA _ _ &BL .
pv §EF - L &8 - L ¥

W re-wite the above as:

bu = V2 - Uz §v L. (4.22)
_ &BK -LA
V\"]ere Vz - m
_ bEL
E B =g@m—=t

and pw is pv to correspond with gw

Equation (4.22) is the changed demand function in the input
market after the entrant has entered the product nmarket where Fu,
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has integrated into the input market. The demand function in
product narket is:

P = A - B (gr + qE)
A A+ pv - 2C A+ C - 2pv -
= == & e ] &2
A B[ 5B <5 ] [from ( )

(4.21)

_ A+ pv + C

-

t he

&

1

The price pv is infact pw since it is the price after

integration and entry. The above equation can therefore be wi
as:

_ A+ pu + C

~

- Ti(qr) = tp - C) q1 -fq

- [ A+ Ew +C _¢ ] [ A+ pv — 2C ] = ¥

2

(A + by - 200%

55 ¥

Similarly, profits for the entrant in the product market are:

(A + C - 2pu)?_

nige) = o5

fyq

Entry can be deterred if and only if

Mgy > 0 and nge) < 0

- o0y 2
If M(qr) > 0 then 9—'—':%—‘5:" ¥ 45

(A + € - 2pw)? i

If MNM(ge) <€ O then 5E

fq

W know that pw > C therefore looking at the nunerators
the expressions for n(gqr) & N(ge) we can conclude that M(gn
nigqe).
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If Mgz} > N(ge) then

W can therefore conclude that before integration entry
cannot be deterred rationally and the incunmbent and the entrant
can play a duopoly gare. However, after vertical 1integration
takes place, entry can be deterred since Nt(qr) > T(ge) and Net
nige) < 0.

Entry in the Input Market

W now look at the other alternative of entry in the input
market. W have a situation where there are two firms: F  the
integrated firmand F2 the original incunbent in the input market.

The mar ket demand function is:

i:v = V2 - Uz il:l'.r
wher e v = v + gl
where t']:r = quantity of input produced by the integrated firm Fa
& E;fr = gquantity of input produced by Fz (the integrated

firm.

Exam ning the profits of the two firns:

negdy = tve - vzt + 3511 84 - ¢ - C gl ... (4.23)
negdy = [ve — U2¢gy + §3)1 g2 - ¢ - C gl ... (4.24)
Maximising (4.23) and (4.24) w.r.t. 'q:; & qfv respectively and

equating the first order conditions to zero:

4 _ s2 _VNz =-C
v =AY T mme—
. _ Va2 + 2C

v = IOz
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-1 - .2 = ME =R
nigw) nigqw) = T fyv

Therefore the total profits of the integrated firm Fi are:

NiFL) = Ne{) + Ny
A potential entrant E is now introduced into the input
mar ket after vertical integration has occurred. We now conpare

two situations:

(a) entry conditions before Fi1 integrates &

(b) entry conditions after Fi1 integrates.

Cad Before integration, the demand and cost functions in the input
mar ket are:

pv K - L gv

& C = fu + C qu
After the entrant enters, F2 (the incunbent) and the entrant

play a duopoly game- The profit function of the incumbent <(Fz: in
the input market 15 as foll ows:

negd) =tk - L (qd + g1 q2 - v - Cqd el (4.25)
The profit of the entrant in the input market will be as tollows:
Migqe) = [K - L (qs + qE)] qs = = CqE PRI i 1 )

Maximising (4.25) and (4.26) w.r.t. q¢ & g respectively, and

equating the first order conditions to zero:

z
ficgds = Dighy = & - B QLC’ - fu

The entrant will enter if nth) > 0. Since ﬂ(qs) is also

positive when ﬂEqEJ 1s positive, the incumbent does not have an

incentive to deter entry.
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(b): Entry now occurs in the input market after Fi1 has integrated.

The input market is naw being served by three firms:
(1) the entrant with quantity gt

(2) the incumbent (Fz2) with gquantity q3 and

(3) the vertically integrated firm F1 with guantity qi.
The demand function is now

pv =V - U (g% + qv + gD

The corresponding quantities are:

The price in the input market is:

and the profits are

-~ -~ ([ 2
negs) = nigdy = mgd = (‘lbuc’ - e
v - o?
If fv 2 b T L the entrant does not enter and the cace lapses

into a dugpoly with firms F1 and Fz in the market where

W - o)F

MN(q¥) = nigd) = =0

fv

Entry can be deterred as long as

z 2
(v - C) (v = C)
150 < fv < sy

i.e. as long the three—firm profit is less then fixed cost and
less than the duopoly profits. When there is only one firm, an
entrant can enter and play a duopoly game with the incumbent. The
firm that integrates vertically creates a duopoly 1in  the input

market thereby precluding entry.
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When one firm integrates, entry can be deterred as long as
2 2
(V - C) (Vv - )
—1en ¢ T ¢ T
In fact we can quite confidently establish the following

inequality:

w - o2 tv - o ¢ K=o
161) U [
(v - 0?2
where —isg— 2are profits of the firms in the input market after
integration and entry occurs, i.e. when three

firms share the market.

(v = 2

—g — are profits of the firms in the input market after
integration and entry 1s deterred.

(K - C»° . . ) T

—pr— aré the profits of the firms in the 21nput market
when there is no integratioun and the entrant
enters.

(K - C)® (K - €)%

2
; 3 (Vv = E)
It is clear —r— > fw. and that TN > 50

i.e. when firns are not integrated, entry cannot be rationally
deterred. However, the firmcan integrate in order to preclude
entry by creating a duopoly in the input (or integrated) market,
whi ch cannot sustain an additional firm

Conclusion
The above nodel illustrated how entry can be deterred in
both the product and input market through verti cal i ntegration.

Wien firns are not integrated, entry cannot be rationally deterred
if the market can sustain a duopoly. However , the firm can
integrate, create a duopoly in the input market (or i ntegrated
mar ket) and thus preclude entry.
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The integrated firm has an additional advantage when MES is

large (relative to the market). The incunbent automatically
rai ses the cost of entry by vertical integration. |If entry has to
be effective, the entrant will have to conpete with the incunbent

as an integrated firm which raises the cost of entry. And if the
i ncunbent is already operating at MES, the residual demand may be

insufficient for efficient entry. Vertically integrated firns
can, thus, not only deter vertically integrated entry but also
entry into each product market. The integrated incunmbent firm

thereby reinforces his market power and accent uat es t he
oligopolistic structure of the industry.

The incunbent obviously takes advantage of transaction costs

by integrating. A firms strategic behaviour of vertica
integration cannot be easily prevented since he is already assured
of profits in hie original market. Excess capacities in a

nei ghbouring product does not deter him since he is seeking an
assured market for his product (by forward integration) Of an
assured source of input (by backward integration). He thereby has
a dual advantage: (a) he prices the captive conponent of his
inputs at less than market price and (b) he creates further excess
capacities in the integrated market which serves to keep out fresh
entry.

Policy options available to reduce the advantages of an
integrated firmare limted. The MRTP Act could be activated in
cases where the integrated firmprices its products in order to
under cut conpetition. Such practices are, however, extrenely

difficult to prove. Alternatively, the public sector could
doni nate the upstream petrochem cal product markets, and private
firnms could be prevented from full vertical integration. In such

a case an inefficient public sector could j eopardi se t he
efficiency of the entire industry. Trade policy could be framed
in a manner that could discipline donestic firns that enjoy the
pat ronage of the government.

Mbdels (1) and (2 have examined the entry deterring
strategies that firns enploy when donmestic |iberalisation takes
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pl ace. Policy options to danpen the efficacies of these
strategies have pointed to the inportance of trade. Firstly as a
neans of extending the narket and increasing denand. And
secondly, the framng of tariff structures which ran discipline
the domestic producers who are supported by the government either
through subsidies or as a nmonopoly public sector. Qur rnext nodel
exam nes trade liberalisation in an industry characterised by
i mperfect conpetition.
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€3> | MPERFECT COMPETITION, PRI CES AND TARI FFS

Li beralised trade policies reduce tar.ff levels and remove
other quantitative restrictions in order to elimnate artificial
barriers to trade and increase conpetition. But what are the
repercussions of trade liberalisation whern the industry exhibits
increasing returns to scale and is concentrated, as in the case of
the petrochem cal industry in India?

Models 1 and 2 have illustrated how donestic liberalisation
enabl es incunbents to deter entry and perpetuate their dom nant
mar ket power. As shown in Chapter 2, the industry in 1Ind:a
continues to exhibit high concentration fromthe early 1980s to
1991-92. And firm strategies of holding excess capacities and
vertical integration will deter entry and suppress conpetition in
the industry. Mdel 3 will examne the consequences cf trade
liberalisation in an inperfectly conpetitive industry.

As we have observed in Chapter 3, trade liberalication in
the Indian petrochem cal industry has not been as systematic &s
donestic liberalisation. The Expert Goup on Fetrochemicals which
has suggested a framewort by which trade liberalisation could te
systematised Was submtted in 1993. These recommendations are /et
to be inplemented. This nodel, therefore, offers « scenario of
the consequences of trade liberalisation in t he Indian
Pet rocheni cal industry.

The Model

The effect of trade 1liberalisation of an i mperfectly
conpetitive industry is examned in the this nodel. Imperfec t
conpetition is represented by the high level of concentration in
the industry due to scal e econonies. The nunber of firns in

equilibriumis linmted by scale econonies which are a source of
concentration. The initial conditions are set in a situation
where there is no trade (i.e. autarky prevails) and the donestic
industry is concentrated. W then conpare tw situations:

(a) when free trade is allowed &
(b)) when trade is allowed with the inposition of tariffs.
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Inttial Condi tions

W assune that there is no trade and the donestic market s
concentrated. The linear demand function facing the donestic firm
is defined as foll ows:

=18 =A-Bgi -dE q B £
Q_
L
where p. = price of the M firm

g = quantity of the \'" firm &
Q1= industry output less the quantity of the M firm
gi.
Demand conditions are assumed symmetric, cost functions are
assumed identical and mc (marginal cost) is assumed constanl at C©.

The profit of the fh firm is therefaore:

M = (A -Bgi —d L q Jgu—- Cq s (4.28)
a
-1
To maximise the profit of the ﬁh firm, the first order

conditions of (4.28) w.r.t. q. must be zero. Therefore,

2™ _A-2Bqu-dFfqi-C=0 .. (4.79)

a2 qi [N
q -i

n. equations for n firms can be derived 1like the one 1in

(4.29) firms. However, since demand functions are assumed

symmetric and cost functions are identical :

Q = (n -1) qi

—

Therefore, (4.29) is re-written as follows:

0] S - - -C =
e ™ A 2Bqgi d (n-1)qi c 0
A-C .
S aL = sE—r—ho1T)d ene(4.30)

Substituting the above value of qu in (4.27):

P = A = Bgq. -~ d (n=1)q
A-C _; A-C
= A - B[ m] - d (n-1) [ B + (n—-1)d ]
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_AB + C [B + (n-1)dl

o P et ¢ < &
From equation (4.2%9) it 1s obvious that A > C. LLE A was
less than C there would be no production?. The denominator of

(4.31) therefore has to be positive.

S P I CEREY
A Th = 5= = bd (c—A)

Since A > C, the above expression is negative.

e 2B 5 @

3z

dan PRMERS: &2 WEe. t0p
This implies that the number of firms in the markcst  and

prices are inversely related, 1.e. as n decreases, @ inoresses,

From (4.28) we derive the relationship between profits and
the number of firms in the market:
m” = (A - Bq. - df qu )qi - Cqi

Q
=i

=(A - Bqu — (n—-1)d qi = Ciqu
When n firms are competing, we can assume that price will be

equal to marginal cost. Substituting g from (4.31):

M

noo_ AB + C [B + (n-1)dl _ .
2B + (n-1)d e

"

AB - CB
B+ (n-10d) =

Substituting from (4.30) for gi:z

" o= AB - CB A-C
* B+ (n-1)d B + (n-1)d

A~-g
B [ B t‘n‘—"i)a’]

Since A > C, it is clear that

:_'r;'; <0 for v 1,255 eeyh eee (8.33)
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The above inequality indicates an inverse relation between
the profits of individual firns and the nunber of firme ir; an
industry. Because fixed costs, F are high in the petrochemical
industry, we can infer from (4.33) that if there are t00 many
firms, they nay not be able to recover their fixed cost. W can
therefore deduce that:

. in=4)
L

n ¥ F oy mh®,

Correspondingly,

tn=-1

(=]} > Py .

Free Trade and Trade with Tariffs

One foreign firmis introduced in the previous model Wwth
the existing n domestic firns. The foreign firm offers its
product at price pt and quantity gf. For the sake of sinmplicity,
it is assunmed that qf is a constant as under quotas when the
entire quota is used up.

The demand function of the .th firm an the dJdonestic marka:t
is:
po =A-Baqu -d0_ -d0r ves CALZRY
Since Of is a constant, the intercept of (4.374) 1s:
K =a-d 0t

Therefore (4.34) 1is re-~written as :

P =K -Bg.—-da@

™

Since there are n firms in the domestic market Q_ = (n—1)qu:

_ KB + C [B + (n-1)d1]

P = =5 + (n=1)d [From (4.21)1 cos (8.35)

KB - C . N
= P SN N (4,.Z%2)] ees (H.28)
& qu 38 + (n-1)d tFrom

We now assume that a tariff t is imposed on imports such that

costs
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C =c+ taq
Therefore the profit function of the foreign firm is:
M =10A-8Bqr -dl@ - c - t] gt

To maximise the profits of the foreign firm, we equate the first

order conditions of (4.35) to zero.

& g—g% =A-2Bqf -dl —c - t =0

Substituting for Q@ [from (4.38)1 in the above equation:

a Tir K= ¢ -
— = - - i er———— - - = 3
aar A 2Bqt d [ 5B T 7d ] c t QD wae (FDTD

o O = qt _ (A - C)(2B - d) - t (2B + (n—-1)d] .. (4.3E)

2B + 2B(n-1)d - nd®

The above equation can be re-written as:

pan 3 e
@t =1 - mt where 1 = {a £)¢2n d) &
2B + 2B(n-1)d - nd®

2B + (n-1)d

Em=
2B + 2B(n-1)d - nd>

We assume that B > d since faor the foreign firm, its own
price elasticity (B) will be greater than the cross gprice
elasticity (d). So the denominator in the expression (4.77) is

positive. Therefore:
<o . (4.39)

The inegquality in (4.3%9) implies that by imposing a tariff
on the foreign firm, the quantity imported intoc the domestic

market decreases.

Substituting K = A - d Qr in our qi equation in (4.36):

K - C A —-ddr - c (4.40)

Q- = 5 ¥ (n-1)d 2B + (n-1Jd
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Substituting for Of Cfrom 4.381 in (4.39):

_ A -d(l - mt) - ¢
2E + (n-17d

qu

From (4.41) it is clear that:

The above inequality inplies that by inposing a tax on
foreign firm, the quantity supplied by domestic Firme

increase.

The Effect of Tariffs on Domestic Prices:

Substituting for K in (4.35):

_KB + C [2B + (n-1)d] : —
P = 5B % (Ao g since K = A — d0Or

- B [A - dGf] + €C [2B + (n—1)d1

o B 2B+ (n-17d
Substituting for Gr = I - mt in the above egquation:
- B [A -d(l -mt) + c[B + (n-1)d]
o 26 + (n-1)d

From (4.42) it is clear that:

The Effect of Tariffs on Domestic Profits:

B(K - c)?

W = 55+ (174

Substituting for K = A - dif in the above equation:

B(A - dAr - c)?
2B + (n-1)d

Further, substituting for Qf = 1 - mt in the above equatiaon:

BfA - d (1 — mt)@r - c3?
B + (n-17d

m =

M =
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'.a—i_—- = 2B (A - dl + dmt - ) dm > O
d I
=¥ W > 0

The above inequality shows that the profits of the domecstic
firms increase as tariffs increase.

From the nodel that we have developed =c far, we have the
following results:

Jd pa

S <0 i.e. the price of & good "{° and the number of
firms producing b are inversely
proportional.

a . . g : . i

Fr < 0 i.e. the profits of +Ffirms producing L is
inversely related to the number of firms
producing 'i°.

& O - ; : > :

T > 0 i.e. the quantity of imports OQr 1is inversely
related to the tariff rate "t°.

g qi "

o > 0 l1.8e. the quantity produced by qu 1s positively

’ related to the tariff rate “t°.

& pi > 0 i.e. the price of goed “0F i poszilively

at Y
related to the tariff rate "t-.

& Tli 5, 3 ;

7T >0 1.e. the profits of Ffirme producing [ is

positively related to the tariff rate 't°

We first postulate a scenario where there 1s free trade and

foreign firms do not have tariff restrictions to domestic markets.

We then have n domestic firms and 1 foreign firm. Examining

profits it is clear that:

a Mi s 0 & a Ii 5 0

T
T an 7t

o s
< 0 since
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n+1,0
where Th are the profits of one foreign firm and n domesitic
firms when there are no tariffs and

e,
M are the profits pof n domestic firms when there ara
tariffs.
[
2 n+l,0
Since [ < F where the market cannot sustain (n + 1)
firms, some firms are forced to exit. I1f we denote » as the

number of firms which exit:

in+dl=%,0
L

n > n‘rwa.l

n+i,0
v

> I
We can then construct the following inequality:

AnTdi-x,0 N+,
M ek

> n >F > n

Examining corresponding prices:

nr-x0 5 pJ“LD - d pi <0
an
& > l'ltmi'l & g-——:__j—‘ < 0
Therefore:
‘m-'-n-n,o > p\nﬂ,t 5 p‘n-ﬂ,D
e ; : ; <30
[pf“' 1s impossible because i1t soon lapses to pf“'“ “']

Concl usi on

This nodel has conpared profits and prices of firnms when
there is free trade and trade with tariffs. The expected outcone
of free trade is increase in conpetition. However, because the
donestic industry is highly concentrated and economes of scale
limt the nunber of firns a narket can sustain, a conplete renoval
of trade barriers does not result in competition.
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ne Lt

In our model, profits in a free trade scenario is IL

where the market cannot sustain (n + 1) firas. The ity of
foreign firns (or goods) forces the exit of x firns and increasecs
the concentratioi. in the domestic industry. Frofite soar tO
m , and prices are the highest at ot . The

higher price results in a welfare loss for consuners on account of
iree trade in an inperfect market.

Wth the inposition of tariffs, profits are lower at m"™**
and so are prices at p. ' . Therefore in iaperfect narkets,
tariffs are beneficial from the consuner's point of view since it
depresses the consequences of concentration. However, if tariffs

are prohibitive, an autarky situation prevails. The situation
will be simlar to the cutthroat competition that arises as a
consequences of free trade, but the conpetition wll be amocng
donestic firnms. Scale econonm es determine the nunber of firnms a
market can sustain. |If the nunber of firns is greater than the

opti mal nunber, the ‘extra® firnms will be forced to exit, thus
i ncreasing concentration. The incunbent firns will take advantage

of donestic liberalisation to deter further entry. These entry
deterring strategies could be that of holding excess capacities
and/or vertical integration as shown in Mdels «1y & (2). |In this

situation, there are two policy options available to the
gover nnent :

(a) to fornulate a pricing policy to curb nmonopoly or oligopoly
pricing in the industry, or

<b) to fornulate a tariff policy that will form the basis of
strategic trade nanagenent.

From Model 3, we know that the number of firms (n) 1n the
market and prices are inversely related, i.e. as n decreases, p
increases. If n is larger than what scale economes permt [see
Table 4.2 for exanples in the |Indian petrochemcal industry]
cutthroat conpetition depresses prices so weaker or peripheral
firme will be forced to exit, | eavi ng t he mar ket nor e
concentrated. The governnent can fix a price Fu. (based on long-
run nargi nal cost such that:
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in—4) »
L > pv > P where

in=1) a Fa
P H Price when some firms have exited.
b .
Pv : an exogenously fixed price (by the government)
n
P price when n 1is greatgr than scale economies
permits.

- n A A -
pr 2> P to ensure that firms recover fixed costs. The

corresponding profit inequality is:

(n=-1}
L

n > It & F > o™

Wien tariffs are prohibitive and conpetitive imports are
non-exi stent, there is a net welfare gain for the consunmer when
the government regulates prices. Prices are lowest when « firnms
conpete. But because of scale economes and high fixed costs, the
mar ket cannot sustain n firns. Wthout governnent regulation of
prices, the consumer pays po which 1s greater than the
adm nistered price p. . And, producers profits are lower at m
(since ni > ni ) but high enough to cover fixed casts.
However, price regulation creates distortions . An alternative
option would be to use tariffs to discipline domestic firns.

Trade liberalisation in the Indian petrochemical industry
involves a reduction in tariff |evels. Mbodel 3 shows that tariff
rates should be linked to the extent of scale econonmies in an

industry. The larger the scale economes for a product, the
hi gher should be the tariff. In the petrochemical industry, scale
econonmies are greatest for feedstocks and gradually decrease for
downst ream petrocheni cal s. H gher tariffs must therefore be

i nposed on feedstocks, and gradually lower tariffs for downstream
petrochenicals. Tariffs should offer enough protection to allow
donestic units to operate at MES (at least) but should not be
prohi bitive. (As seen earlier, prohibitive tariffs woul d
necessitate price regulation in the domestic industry.) Firns in
downstream petrochemcals will not only have to L& competitive
(since tariff rates are |lower), but can i nport upstream
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petrochemicals if the donmestic industry cannot take advantage of
both scale econom es and tariff protection.

The Rakesh Mohan recomrendations for tariff reductions offer
a graduated framework as illustrated in the followi ng table.
Table 4.3
Proposed Tariff Structure

A Basi ¢ Feedstocks: Graduated Tariff Protectionofs 0 - (0%
Napht ha Benzene Cas

Et hyl ene Tol uene

Propyl ene Xyl ene

But adi ene | sobutyl ene

B. Intermediates: Graduated Tariff Protection 15 - 25%

Et hyl ene Oxi de Propyl ene? Glycol Geryloni trilte
Et hyl ene Dichloride Phenol DMT

Et hyl Benzene Styrene Et hyl ene d ycol
Vinyl Chloride Caprolactum LAB

Propyl ene Oxi de PTA MTEBE

C. Finished Products: 30 - 0%

LDPE/ LLDPE SBR Polyols

HDPE PBR Isocyanates %

PVvC I1IR ot her derivatxves
PP EPDM

PS PSF

ABS PFY

PET Nyl ons

Source: Expert's Goup Report on Petrochemicals [199731.

As shown in Table 4.3, the Rakesh Mhan recoinmerndations
prescribe a conplete renoval of tariffs for feedstocks, and
progressively increase tariffs for downstream petrochemicals. In
the light of the results of Mbdel 3, the tariff rates for
f eedstocks should be at an optinmal level (to enable donestic firns
to operate at MES) and should be progrecsively decreased for

downstream industries.
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FI RM STRATEG ES AND ALTERNATI VE FORMS OF GoviPrNMENT | NTERVENTI ON

The first two nodels in the above section illustrzte firm
behavi our as an cutcome of donestic 1liberalisation iN  the |ndian
petrochem cal industry. W have assumed that the firns operate in
a closed econony where there is no trade. 1~ Model 1, t he
i ncunbent firm builds excess capacity and thereby deters entry.
In Mdel 2, the incunmbent firmintegrates wvertically and deters

entry. The industrial structure renmains ocligopolistic and
incunbent firms retain their domnance in the market. Thi s
situation is summed up in Mdel 3. Wen there i1s no trade or
tariffs are prohibitive, prices are the highest. Cut - t hr oat
conpetition will force sone donestic firns to exit (if the nunber
of firms in the market are greater than what scale economics
pernmit) and concentration increases. Oh the other hand, free
trade will lead to international cutthroat competition where f irme

which will be forced to exit may be donestic (Indian) firns anda
prices are determned by global oligopolies. The conplete renoval
of trade barrierg under trade liberalisation thereby has an
adverse inmpact on consunmer welfare. In such =+ situation, the
governnment can use tariff policies to ensure opti mal outcones.

The basic shortcom ngs nf the model= are the oo cumptiones nf
linear demand, identical cost functions and single product firms.
These assunptions are made to sinplify the model!s -  cubstantial
differences in results are not experted under alternate
assunptions. The Kapur and Sengupta Reports have utilised both
l'i near and | og- i near nodel s to estimate demand for

petrochem cals. Qur assunption of a linear denand function rests
on these reports.

Identical cost functions for the entrant and incunbent are
based on the reasoning that the differences in technology between
producer< are hot significant enough in the? Indian petrochem cal
industry to warrant the use of different cost functions. This 2s
partly because the petrochemcal industry in *he country is
relatively recent and the difference in the technology used by the



i ncunbent and entrant are assuned to be simlar enough to warrant
the use of identical cost functions.

The assunption of single product firms Wwas necessary for
simplifying the nodels. M™Most petrochenical firme are necescarily
multi-product pecause a nunber of by-products are produced ir the

conpl ex chenical process flows in the industry. In Mdel 1, we
have assurmed that the incunbent produces a single main product,
the capacity of which he expands. In Mdel 2, the firm
integrating vertically is assumed to be & single product +irm
until it integrates into a neighbouring product. A multi-preduct

firmwould have integrated into an additiornal nei ghbouring product

likewise.

In Mdels 1 and 2, i ncunbent firns enjoy first-mover
advant ages - whether of expanding and building excess capacities
or integrating vertically - enabling them to deter entry and
protect their dom nant power. In Mdel 1, the lunpy nature of
investnent in the petrochemical industry favours first-mavers.
The fact that expansion (by incurring sunk costs) enables them to
buil d excess capacities signals the incumbent’'s desire to defend
its power.

In Mbdel 2, the technology in the petrochenical industry
-favours vertical integration from the production of feedstocks to
downstream petrochenmicals. As Mdel 2 illustrates, an incunbent
can deter entry into a particular market by integrating vertically

into that market. The entrant has an option of fully integrated
entry but is again at a disadvantage. Fully integrated entry,
provi di ng demand conditions permt, requires substanti al
investment, a portion of which is sunk. Because such entry is

risky, the cost of financial capital is higher for the entrant
than the incunbent thus placing the entrant at = cost disadvantage
conpared to operating firns.

Any governnent endeavour to increase conpetition in the

I ndi an petrochemni cal industry would have to ensure that the
advant ages incunbents enjoy are offset by governnent support to
entrants. Since scale economes are highest for upst ream
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petrochenmicals, the government could restrict its support to
entrants in these nmarkets. Such support could take the form of
subsi di es equival ent of sunk costs. The governnment «car. thereby
‘create’ a contestable nmarket. And these entrants can be public:
sector conpanies. By restricting upstream petrochemicals to the
public sector, and allow ng private firms in downst r eam
pet rochem cal mar ket s, the incunbency advantage of vertical

integration is also reduced. The basic drawback of Subsidies is:

(a) it creates distortions in the econony (the very distortions
that liberalisation attenpts to renove) and (b) r esour ce?
constrai nts hanper such support. An alternative would be the
formulation of a pricing policy which covers long turn narginal

costs and dissuades oligopolistic pricing. Regul ating prices,
however, may be feasible for select petrochemcals but difficult
for all petrochem cals.

Alternatively, as Mdel 3 indicates, tariff policies could
be designed in a fashion to discipline domestic firms and ensure

conpetitive outcomes. Tariff rates should be linked to scale
econonmes for a particular product. The higher the scale
econom es, the higher the tariff rate. This enables donestic
firms to produce at efficient scales. Tariffs, however, shoul d

not be prohibitive. Downstream firms then have an option of
inporting their inputs if upstreamunits are not efficient despite
tariffs that allow them to operate at econom c scal es.

The tariff policy should also cope with the problem of
dunping. In a situation of global over-capacity exports are a
means of survival and this is the situation in many petrochenical
produci ng countri es. Firms in these countries target their
exports (and dunmp) to countries which are in the process of
l'iberalising inports. Anti-dunping neasures wll have to be
strengt hened—an institution would have to be set up to deal with
conpl aints concerning injury from '"inport surges' and offer relief

in a way that does not lead to interminable or discrimnatory
10
protection.
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In this section we have attenpted to exam ne alternate forms

of governnment intervention that will ke neceosary in  the  Indien
petrochemical industryin the post 1iberal reation period. Firm
strategies that are an outcome of domestic liber alication result
in incunbent firme reinforcing their dominant market power.
Despite policies that were designed to increase competition, the
industry continues to be oligopolistic — the petrochem ca

industry can in fact be termed a ‘matural’ cligopoly. In such a

situation, an optimal trade policy would have to be designed to
discipline the domestic market and ensure weel fare—-i1mproving
out cones.
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NOTES

Credit may be nore forthcoming tO incumbents who want to
integrate vertically than to entrants who want to set up
i ntegrated conpl exes.

Mbst studi es assume Cournot behavi our because o+ the robustness
of the results and this assunption is conpatible wth the
conditions in the petrochenical industry.

Firms have to operate at a certain mninum economic scale for
efficiency even though the stipulation of ME< is no longer part of
gover nnent policy.

W assune that g can be produced with capacity F and at q, the
marginal cost, mc = C + F i.e. the firm expands. In the
subsequent analysis it becones clear that we nhayve considered and &
in tRednei ghbour hood of q , such that for =+ < q , full capacity is
reached.

The above definition of marginal cost is in contrast to Dixit’'s
nodel [19793 where

mc = Cfor q <q

=v +s for q > g g9giving rise to a Z shaped
mar gi nal cost curve.

Ware (19841 argues that when the instrument of strategic
comm ttment takes the formof sunk costs, which both the incunbent
and the entrant have to bear, as in Dixit's paper, a three-stage
nmodel rather than the two-stage nodel is required. Rather than to
extend the entry game to three periods, perhaps the inverted *T°
margi nal cost curve represents sunk costs adequately. Gven the
essentially asymetric nature of the entry ganme where t he
i ncunbent has the first nover advantage, he incurs only variable
costs in the second period.

“rhis shift fromMR: to MRz can be on account of any positive
shock that affect denmand conditions. In the petrochem cal
industry, it could be due to increased demand in downstream
industries which tends to substitute synthetic petrochenical based
products for natural products that either in short supply or
qualitatively inferior.
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? From the quadratic, we have:

¢ =Bqai® - (A-C) g"+ (A -2 F
4B

24y = 28" - (A - )

We have two values of q. such that:

#* A
g =qg=2% v (AR -C) * v BF

2B

- .
where q > 0 i.e. both roots are positive

Substituting q° = q in (1) we get

a ¢, (A - C) + 2 BF _ B

3 qt 2B [ =8 (A C)]

a ¢ _ (A~ C) — 2/ BF _ _
Therefore,

24, =2 yBF > 0 ¢ 2% =-2yBEF <o

a q a4 q

~ ~
where gs < gL.

®The entry of Fs into the input market is possible even if excess
capacities exist in the input market since Fi: nmmkes profits in
both the input and product markets.

Ysee Finger {19921 for a conprehensive study of issues on the
dunmping literature.
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CONCLUSI ONS

This study has been an attenpt to examine the policy
inplications of 1liberalisation in the I ndi an pet r ocheni cal
industry. While liberalisation policies have eroded or reduced
artificial entry barriers, the accentuation of natural entry
barriers perpetuates an oligopelistic i ndustri al structure.
Therefore the benefits of conpetition that ought to be forthconing
through liberalisation policies do not naterialise. The follow ng
are some of the inportant observations that the study brings out.

Li beral i sation policies wer e initiated to i ncrease
conpetition in Indian industry. They essentially renove what we
have termed artificial entry barriers in order to encourage entry
and thereby increase conpetition. There i1s a clear demarcation
between donestic Jliberalisation and trade 1iberalisation in the
Indian petrochenical industry. Donestic 1liberalisation policies
were initiated in the early 1980s and has been systenatic in
bringing down restrictions and controls on the entry of new firns
and the expansion of incunbent firns. Donestic liberalisation
comenced with the policies of broadbanding, reendorsement Of
capacity, prescribing a mnimumefficient scale of operation and
opening up the public sector; and culnnated in the NILLP [19%911
where all petrochemicals (apart from those that were deened
hazardous) were delicensed. n the other hand, trade
liberalisation has been ad hoc and hesitant. It was only in 1993
that the Rakesh Mhan Committee sought to systematise trade
liberalisation and drew up a graduated franework for tariff
reduction. These reconmmendations are yet to be inplenented.

DomestiCc 1iberalisation policies have ostensibly brought
down artificial entry barriers in the petrochemcal industry. But
the existence of natural barriers has been detrimental to the
building up of conpetitive structures in t he i ndustry.
Characteristics intrinsic to the nature of the petrochemical
i ndustry such as scal e econom es, high fixed casts (a portion of
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which is sunk) and the lunpy nature of investment have enabled
i ncunbent firms to take advantage of donestic liberalisation and
perpetuate their dom nant power. The entry deterring nature of
firm .behaviour in the post 1iberalisation phase was illustrated
with the help of nodels set wthin the framework of the new
i ndustrial organisation.

The nodels are two-period nodels that assune Cout not
conpetition between firns. In the first period the incunbent firm
is assumed to be a nonopolist and is a first-mcver. The potential
entrant enters in the second period and the two firns operate as
duopol ists. These nodels enabled us to investigate the conditions
under which the entrant could be deterred and nake conjectures
about the entry deterring possibiliites of the firms strategies.
The strategies of holding excess capacities tas evidenced by the
conditions set out in Mdel 1) and vertical integration (in Mde
2) were possible due to donestic liberalisation policies.

Vin the pre-1liberal isation period, the licensed capacities of
petrochemcal firnmse were far below efficient scales. Early
liberalisation policies stipulated a mnimum efficient scale of
operation t0 enable firnt to take advantage of wcale vronomics and
be efficient. Later with delicensing, although a w#es was not
stipulated, firms would have to operate at scales that would be
efficient. First nmover firns who expanded capacities (to take
advant age of scale economies) would build excess capacities which
woul d deter the entry of new firnms. The fact that the incumbent
had incurred sunk costs to create excess capacities showed a will
to defend dom nant nmarket power.

Model 1 established a nunber of strategies hy which an
incumbent firm could deter entry \>y holding excess capacities.
Wiile the intrinsic characteristics of scale econonies and the
lunpy nature of the investment automatically create  excess
capacities that are ‘innocent’ entry barriers, the incunbent can
al so deliberately expand (and hold excess capacities) in order to
deter entry.
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Deliceusing also enabled incunbent firme tovertically
integrate. The act of vertical integration nr,t only enabled the
integrating firms to take advantage of transaction costs, assure a
market for his products (or inputs) but also precluded entry (both
in the input as well as product market). The incunbent firm could
thereby accentuate his dom nant market power.

Model 2 illustrated how entry can be deterred in both the
product and input market through wvertical i ntegration. An
incunbent's entry into a neighbouring product i.e. vertical
integration cannot be prevented because te 15 already assured ot
profite in his original narket. Nor can excess capacity prevent

vertical integration since the firm 1s seeking an assured market
for his product (by forward integration) or an assured source of

inputs (by backward integration). Verti cal integration can
however prevent fresh entry. In addition, the wvert:c =11y
integrated firm automatically raises the cost of entry —if entry-

has to te effective, the entrant will have *o compete Wth the
i ncunbent a= an integrated firmthus raising the cost of entry.

Mbdels 1 and 2 illustrated how firm strategies. of holding
excess capacities and vertical integration could deter entry and
accentuate the dominant market power of incunbents. Al t hough

donmestic liberalisation policies eroded artificial entry barriers,
it was clear that these policies enabled firns to erect natural
entry barriers and act in a manner that would deter fresh entry.
Firm strategies nf expansion (and thus creating excess capacities)
and vertical i ntegration wer e facilitated by donestic
l'iberalisation policies. Such behaviour did not lead toa
conpetitive industrial structure (whi ch was the aim of
liberalisation). On the other hand, the industry continued in
exhibit high levels of concentration.

Any policy intervention to build a conpetitive industrial
structure in the |Indian petrochenical industry would have to
nullify or reduce the advant ages of i ncunbency wi t hout
jeopardising efficiency. One policy option would be to grant
subsidies to the entrant to offset sunk costs and make entry
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profitable. In effect, the governnent attenpts to create a

cont est abl e mar ket . However , such subsidies not only create
distortions in the econony, hut also encourages the entry of
inefficient sizes firns. Mor eover, resource constraints would

hanper such a policy.

The second policy option would be to frane a pricing policy
that influences denmand patterns such that incumbents do not have
an incentive to expand and deter entry. However, there are to0O
many difficulties in calculating administrative prices for a large
numher Of petrochemicals; and such pricesrionot reflect the the
changi ng conditions of the nmarket.

A third alternative would he to restrict the capacity
expansion of firnms beyond MES - in effect forcing the entry of new
firns and narket sharing. However, in cases where MES is 1large
and a single firmcan cater tn the entire market, the problem of

dom nation still has to be checked. And, restricting capacities
inplies a reversal of liberalisation policy akin to [icensing.
However, such a policy does not curb the vertical integration of

i ncunbent firns which has been shown to be entry deterring.

"The technology in the petrochemn cal i ndustry supports
verti cal integration from the manufacture nf feedstocks to
downst ream petrochemicals. Policy options available to restrict
the advantages that an integrated firm enjoys are limted. The

MRTF Act could he activated to investigate rases where vertically
integrated firms price their products in nrder tn deter entry and
thereby linit competition. Such practices are, however, extrenely
difficult to prove.

The domi nance of incunbent firms could to an extent, be
controlled by restricting the wupstream petrochemicals to the
public sector. In this case, public sector enterprises do not
have an incentive to expand in order to deter entry. Private
firnms producing downstream petrochemcals integrate backwards
beyond a point and the incunbency advantages of verti cal
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integration ar& thereby reduced.integration is reduced. However,
an inefficient public sector can j eopardi se t he entire
petrochem cal industry. In this situation, trade policy gains
significance as a neans of ensuring conpetitive structures. The
inplications of trade liberalisation is outlined in Mddel 3 which
is set in the new 10 but with the added dimernsion of trade.

Mbdel 3 illustrated how free trade would lead to increased
concentration: when the nunber of firnms in the industry i1s greater
than what scale economes pernmt, some firns would tave t.n exit.
Domestic firms would therefore need a tarifé to enahble them t
operate at efficient scales. However 1 tariffe  were
prohibitively high, trade would have no role to play and dmmestic
firms would be concentrated and n»ligopolistic oOn account of
domestic liberzlisation. |t therefore becomes inportant to draw
up an optimal tariff policy where tariffs would be 1linked to scale
econom es fur the manufacture of the product - tar:4¢s should he
hi gher for products with hiyh scale econonmies such as feedstocks
and progressively lower for downstream petrochemicals. I he
reconmendation that stenms from Mbdel 3 art? ain fact contrary to
what the rRakesh Mbhan Conmittee has recomended. The tariff
structure they recomrend stipulates that upstream petrochemicals
should have nil or low tariffs and that tariffs should t« higher
for downstream petrochemicals. Qur results show that as economni es
of scale are higher in upstream petrochenicals, tariffs should be
correspondingly higher than for downstream petrochemicals where
scal e economi es are: | ower.

Qit study has exanined the consequences of liheralisation in

the petriichemical industry in India. VWi | e liberalication
policies were designed in order to 1increase the |evel uf
conpetition in an industry, the outcomes are linked to industrial

structure, and firm uLehaviour. The causal I'i nks bet ween

l'iberalisation policies and conpetition are iherefure not sinple.
Qur case study of the petrochem cal industry in India illustrated
how domesti. liberalisation policies in fact accentuate the narket
power of incunbent firns and perpetu. te an cligopolistic
industrial structure. And gi ven t he structure of t he
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petrochemical industry there is no

simple  laink  between the
decrease in tariffs (i.e. trade

liberalisation) and coumpetition
either. Tariffs are necessary and should be? designed in a manner
to curb the advantages incunbent

situation.

firms Fnjoy 1n  an oligoprlistic
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End uses of

Petrochemicals

1. LAB

2. MG

3. Ethylene Oxide
4. Paraxylene

5. Orthoxyl ene

6. Benzene

7. Tuol ene

8. Phenol

9. Acet one

10. Butanol

11. Met hanol

12. For mal dehyde

13. Phthalic Anhydride
14. Petrol eum Resins

Annexure 1

Maj or
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Pet rochem cal s

Maj or End Uses
Syntheti ¢ Detergents

Pol yester Fibre
Explosives

Non ionic Surfactants
Ethanolaminec

eTe }Synthetit Fibres
Pht hal i ¢ Anhydri de
O her non PAN uses

Caprolactun
Styrene
Pherol

LAB

Nitro Bencenco

Nitro Tuo{ene
Sol vent Thinner =

PF Resins
Pharmaceuticaly

Pharmaceuticals

Cel | ul ose Acetate
Organi ¢ Acetyl ene
Methyl Isobutyl Ketone

Paint/ Resins

For mal dehyde
DM

Lam nat es

Resi ns
Moul di ng Powder

FPaints
Dyes «r.d Pignments

Pai nts, Rubber



Petrochemical!

15. Propylene Glycol

16. Phthalates

17. Plasticiser Al cohal

18. LDPE/LLDPE

19. HOPH PP

20. PVC

21. Pol ystyrene

Sour ce: Report of the

Committee for

Ma> cr End Uses

Fharmaceuticals

Food Flavour/FPerfume/

Cosnetics

Pol yest er Resi ns

P.V. ! eat her Cloth

Cables

PromaryPFlastic iser

Canal/Reser vaar

Film for Facbaging
Film far
Li ni ng, Cap Covers,

Nursery [ags eto.

Wireco & Cabl e Moul di ngs

Wven Sacks

Films o+ Zpec ific Grades
Monof i 1 anmen ts &Ropes

Pipes & Shewts
Extrusions
Mouuldings

Coridulte

Cables

Pipes
Wires
Footwear

Fittingg
&
R

Fe tr igerators

Air Cenditioners
TVs & Tape

Radi os,
Recor der s
Cassettes
Stationery,
Novel ties, etc.

Per specti ve

Pet rochem cal | ndustry 1986- 2000, Chai r man:
Departnent of Chemcals and FPetrochemicals,
I ndustry, GOI, Vol.2, p 33-34.
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