Market Power and Industrial
Performance in Pakistan

Akbar Ullah
Ejaz Ghani
Attiya Y. Javed

2013:88

79
a2
ea
=¥
<
=¥
O
“
N,
a2
O
=
e
=
=¥

PAKISTAN INSTITUTE OF DEVELOPMENT ECONOMICS




PIDE Working Papers
2013: 88

Market Power and Industrial
Performance in Pakistan

Akbar Ullah
Pakistan Institute of Development Economics, |slamabad

Ejaz Ghani
Pakistan Institute of Development Economics, |lamabad

and

Attiya Y. Javed
Pakistan Institute of Development Economics, |slamabad

PAKISTAN INSTITUTE OF DEVELOPMENT ECONOMICS
ISLAMABAD



All rights reserved. No part of this publication ynlae reproduced, stored in a retrieval system or
transmitted in any form or by any means—electrom@chanical, photocopying, recording or

otherwise—without prior permission of the Publicas Division, Pakistan Institute of Development

Economics, P. O. Box 1091, Islamabad 44000.

© Pakistan Institute of Development
Economics, 2013.

Pakistan Institute of Development Economics
Islamabad, Pakistan

E-mail:  publications@pide.org.pk

Website:  http://www.pide.org.pk
Fax: +92-51-9248065

Designed, composed, and finished at the Publicafdvision, PIDE.



CONTENTS

Abstract

1. Introduction
2. Literature Review
3. Theoretical Model, Data and Empirical Specification

3.1. Theoretical Framework

3.2. Dataand Variables

3.3. Empirical Specification

. Model Test, Resultsand Discussion

4.1. Testsof the Dataand Model

4.2. Empirical Results and Discussion

. Conclusion and Policy Recommendations
Annexure

References

List of Tables

Table 3.1. Data Description
Table4.1. Individual Effects Test
Table 4.2. Structure Performance Estimation Results

12
13



ABSTRACT

Using a panel of eight Pakistani manufacturing industries, we have
examined the changes in price-cost margin (gross profitability) during 1998-
2009. In this study the traditional industrial organization approach of Structure-
Performance has been applied to analyse the effects of concentration and import
intensity on price-cost margins. It has been found that market concentration
measured by four-firm concentration leads to high price-cost margin. Imports
have the tendency to make the domestic firms more competitive, but their effect
on more-concentrated firms is smaller as compared to non-concentrated firms.
The minimum efficient scale and assets of industry have positive effects on
margins while capital intensity has been found to reduce gross profitability.

Keywords: Price-Cost Margin, Concentration, Manufacturing, Pakistan



1. INTRODUCTION

Every firm and industry strives for maximum profitis not bad when it
is earned through efficient allocation of resourd®s minimising costs and
charging the lowest possible price from the conssnfperfect competition).
Firms growing in competitive markets charge lowcps, practice allocative
efficiency, develop new products, innovate techegwf distribution and
production, and adapt to new technologies. For @kam country-level finding
by Sakakibara and Porter (2001) has shown thatregpmpetitiveness in Japan
is credited to domestic competition rather to czmibm or government
intervention. But inspection of empirical evidemegeals that firms in LDCs are
usually engaged in charging higher prices from ooress rather than improving
their efficiency [Collins and Preston (1969), GE1872), Alokesh, Chakraborty,
and Hariprasad (2010)]. As for as Pakistan is corext our Global Competitive
Index ranking is not very impressive and accordmdBarki, et al. (2010) this
depicts a dismal picture of local competition ie thdustrial sector of Pakistan.
The Global Competitive Index which is developedtlom parameter of intensity
of local competition ranked Pakistan 83 out of T®Rntries in 2008, and went
further down to 101 out of 134 countries in 20X0wé lack competition, there
will always be a chance for firms to charge markpuiging that provides them
further opportunities to create barriers to conjmetj exploit consumers and
become ever more strong monopolies. In such a efaffairs further analysis
and explanation would be required and policy actieeded to foster greater
competition and reduce the scope for mark-up pgicin

This study investigates the part that is playednmyopoly forces (market
concentration) in influencing industrial performangprice-cost margins or
profitability) in Pakistan. It also analyses théderthat is played by imports in
making domestic industry more competitive. The gtadalyses the industry
price-cost margins (profitability) in the contextf structure-performance
framework by using a panel of manufacturing indasttisted at Karachi stock
exchange. The study covers the time period fron81892009 and considers a
sample of eight manufacturing sectors covering Iiéns. Panel data
econometric techniques have been applied on indlestel data.

Earlier studies in this area in Pakistan, excludigite (1974) and
Amjad (1977), have been carried out mostly by foiananalysts, where the
focus was basically on advising managers and emnneprs how to increase
their profits. In these studies the main focus wadinancial variables while
market structure, the effect of imports, exportd Basiness fluctuations on the
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performance were largely ignored [see for exambiyat and Bhatti (2010)].
The present study would hopefully use present kadg# of industrial structure
and its effects on performance in Pakistan, ang pelicy makers to devise
such policies which could make domestic industryrancompetitive through
better use of resources.

The study proceeds as follows. After the introduttiSection 2 reviews
the findings from previous studies in the areatiSe@ gives the theoretical and
econometric methodology. Section 4 consists ofltesund discussion. Section
5 gives conclusions and some policy recommendatid®sferences and
Appendix follow.

2. LITERATURE REVIEW

The studies on inter-industries profitability seattwith Mason (1939)
and his PhD student Bain who formulated a frameworkempirical analysis
that aimed at describing how key aspects of masketcture related to its
performance (SCP). The literature reveals that mbthe studies before 1980s
focused on industry level analysis and cross-sedtata. In these studies, Bain
(1951), Stigler (1963), Comanor and Wilson(1967))li@s and Preston (1968,
1969), Weiss (1969), Miller (1969), White (1974)aldn and Penn(1976),
Jenny and Weber (1976), the main focus was on @apanalysis, where the
performance variables, excess profit to sale raitg of return on equity, price-
cost margins, Tobin's-g etc., were regressed oucstral variables such as
concentration, size and number of the constituemsf in the industry,
advertisement, economies of scale, growth of demeaquital intensity, research
and development expenditure. Weiss (1974) has dected 46 such industry
level cross-section studies which have checkedctineelation between market
structure, particularly concentration, and profiish He has noted that 42 of
them have found a positive relation between comagah and profitability.
Another detailed review of these studies originateSchmalensee (1989). In
these studies the point of general agreement veaghé inter industry variations
in profitability are explained to certain extent §tyuctural variables, principally
domestic concentration, and that the relation betweoncentration and
profitability is positive. However, there were eptiens to this positive
relationship: for example, Porter (1976a), Hart &andrgan (1977), Connolly
and Hirschey (1984), Hirschey (1985). Moreover,osifive relationship was
reported among profitability and scale economieapital requirements,
advertising, size and number of firms, research dedelopment, with some
exceptions. Then in the late 1970s and earlyl988searchers focused
increasingly on the theoretical aspects of thectdre-performance relations. In
this respect, the two studies which have contridbutike most are that by
Cowling and Waterson (1976) and Jacquemin (198Rgsé& studies, on the
basis of different behavioural assumptions, predictheoretically a positive
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relationship between price-cost margins and domgstducer’s concentration
and a negative one between price-cost margins amdestic elasticities of
demand and import intensities. In the 1980s, theustrial structure and
performance studies were extended in three dimextiorhe first was an
important concern raised about the past single t&msa estimations. In this
regard Comanor and Wilson (1974), Strickland andtig1979a, b), Marvel

(1980), Caves, Porter and Spence (1980), Schef@80),l Geroski (1982),
Connolly and Hirschey (1984) and Caves (1985), laageed that it is possible
that higher current profits lead to higher prodstepncentration in the future
so that the concentration may be endogenously dated within the model.

These authors have focused on simultaneous eqsatechniques where
different variables such as profitability, concation, advertising, imports etc.
are treated as endogenous. The second change istritiduction of business
cycles effects on the pricing behaviour of firmsit&nberg and Sloner (1984),
Green and Porter (1984), Domowitz, Hubbard and rBete(1986a, 1986b),
Haltiwanger and Harrington (1991), Martins, Scageind Pilat (1996), and
Athey, Bagwell and Sanchirico (2002, 2004). Theadiss have given opposing
theoretical prediction and empirical results abthe pricing behaviour of
industries over boom and busts and set groundrfaracd empirical studies on
the effects of cycles on performance: Small (198%3rchetti (2002), Boulhol

(2004) and Culha and Yalcin (2005). The third cleaimg the introduction of
external sector and the focus on firm level analyather than industry level to
allow for firm heterogeneity, Pugel (1980), Gerogki982), Amjad (1977,

1982), Chou (1986, 1988), Domowitz, Hubbard andeRen (1986), Nolle
(1991), Levisohn (1991), McDonald (1999), Bhattaghaand Takehiro (2002),
Li and Urmanbetova (2004), Culha and Yalcin (20@gbido and Mulato

(2006). One very interesting study was conducte&lage (2003), in which she
has compared four competing models, namely the ®G&kel of the industrial

organisation (Harvard tradition), Market Share miarfandustrial organisation

(Chicago tradition)—which state that firm efficignteads to high profit and
high profits in turn lead to high market share eatthan monopoly power; the
Capital Assets Pricing Model of financial econom{&APM model)—which

says that an asset with higher systematic riskldhceammand a higher return,
and the Exhaustible-Resource model of natural resoeconomists—which
predict that the profit on the marginal unit of axbtible-resources should
increase exponentially overtime and that there Ishdae no systematic
relationship between market structure and firm ipabflity. Using panel data
from nonferrous mining and refining markets and poment analysis

econometric technique, she found a strong suppart structure-conduct-
performance model. For the different alternativecscations, the firm’s profits

(measured as the ratio of net real profit to reeeand alternatively the ratio of
net real profit to the assets) are positively aighiicantly related to the

structure of their markets (Hirschman-Herfindahlier of concentration and
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four-firm concentration ratio). A firm market shakeas found to have no
relationship with profitability. A partial suppomas found for the financial
model, while none was found for the Exhaustibled®ese model.

The main conclusions that can be derived fromringew are that most
of the study lead to the fact that industrial corication is an important
determinant of industry profitability. Most of thame concentration increases
profitability rather than profitability, leading tdigher concentrations. The
external sector and business cycles are importaraffecting the performance
of domestic industries. Almost all the studies agiteat imports make domestic
industries more competitive, Amjad (1977, 1982)g&(1980), Geroski (1982),
Domowitz, Hubbard and Petersen (1986), Levisoh®1),9.i and Urmanbetova
(2004), Sabido and Mulato (2006). However, theaf of exports on domestic
performance are not quite clear. Some studies bageed that prices at the
international markets are higher than the domgsiites so that more exports
will increase the margins of the domestic industri@eroski (1982), Neumann,
Bobel and Haid (1985), Nolle (1991) and Gorg andrajfaski (2003). But at
the same time there are studies which have prokat hore exports make
domestic firms more competitive, particularly inameconomies, and reduce
their margins, Culha and Yalcin (2005), Hsu, Tsal &ang (2008).

3. THEORETICAL MODEL, DATA AND
EMPIRICAL SPECIFICATION

Theory plays a very important function in providirgtional and logical
ground for testing any relationship. It is the tregiwal model which helps us to
discover the important variables, establish retesiop among the variables and
guide us in formulating testable hypothesis.

3.1. Theoretical Framework

To theoretically analyse the effect of market dute and imports on
performance, we have considered an oligopoly mod#h homogenous
products. Following Alexis Jacquemin (1982) we haagsumed Cournot
behaviour. As an illustration, a static non-coofieeaoligopoly model of N
producers is considered. The cost conditions areséime for all firms and each
firm expects that in the short-run no firm will ctgge its supply. Thus each firm
maximises its profit with respect to its own outpatpecting that the rival firms
will not change their output levels.

Another important factor that can affect industripérformance is
imports. It has been shown that imports from abrgaderally limit market
power and reduce the profitability of domestic proers [Jacquemin (1982) and
Levinsohn (1991)]. If the domestic producer has opmly power as well as
perfectly elastic supply of import, the effect ofigorts on profitability would
depend on domestic cost conditions. With high ddimesost, the domestic
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monopolist has to behave as a competitor, whilé Vaitver cost he can exploit
his monopoly power. To derive the relation betwaeport and performance in
our oligopoly model we simply incorporate the impsector and assume, for
simplicity, that the import supply does not respdaddomestic prices. To see
the effects of market structure (market concemtrgtand imports on industrial
performance we proceed as follow:

The N homogeneous firms face the inverse demaratifum

P= f(Y+M)

Where, Y = ZiN=1Yi is total industry outpui/ is total importsThe gross profit
of theith ologopolist is formulated as

m=fY+M)y, -G(y,)-F .. (3.1)

Wherers is the profit of thath firm, P = f(Y + M) is the market pricey; is
the output of the ith firmg; (y;) is the variable cost of thigh firm andF; is
the fixed cost. Maximising Equation (3.1) with resp toy; give us the
equilibrium conditions of the ith firm. After sonmeanipulation (see Annex
A) this gives us

P_Ci: 1y| Y
P edYY+M

L = .. (32

Whereed is the elasticity of domestic demand+M) with respect to domestic
price P. aggregating oveN firms we get

- PY—Zi'\ilini _ 1

L —Hy@-rm ... (3.3
Py o a( ) (3.3)
N
_ PY—Zi:lini — H i
L= — by Lerner index of monopoly power of industry,
Hy =3 %)2 = The Herfindhal measure of domestic producer’s
concentration,
rm= M = the rate of imports
Y +M

Thus finally we get

_1 _
L—Sd Hq@—rm) ... (3.4)



If we assume that constant marginal costs are eiquaverage variable
costs then the L.H.S. of Equation (3.4) becomeiridastry rate of gross return
on domestic sales. Thus Equation (3.4) tells ustti@industry rate of return on
sales or price-cost margins are positively reldtedoncentration of producers
and negatively related to the domestic elasticftdgemand and imports. So the
higher the producers’ concentration and the lower tarket elasticity of
demand and imports, the higher will be the pricsteoargins.

3.2. Dataand Variables

The study is conducted on 100 manufacturing firrekibging to eight
different sectors. The data on most of the varislidecollected from “Balance
Sheet Analysis of Joint Stock Companies Listed @amna€hi Stock Exchange”
published by the State Bank of Pakistan (SBP). €iyht different sectors
from which the firms are taken are: Cement, SuBaper and Board, Textile
Spinning, Textile Weaving, Chemical Engineering,dakRood and Dairy
Products. We have selected only those firms forctvithe data on all relevant
variables are available for the whole period an@sehproducts are similar or
as close substitutes as possible to meet the ttiemréefinition of industry.
Had the firms from the different sectors been gelk@according to State Bank
classification, we may have deviated from it beeauke different firms
classified under a specific industry still empldffelent production operations
that though differentiate it from other industriggt are so different they
cannot be categorised as homogenous products timel@enodel. For example,
SBP has data on 37 firms under Sugar and Alliedstries that are involved
in more than one production operations as crushfigtillery, building
materials and boards etc. Thus under SBP classditdahe products are not
homogenous. To avoid that we have selected 15 sughar industry firms
which are involved simultaneously in sugarcane ling and sugar
production. Similarly under textiles and other tked¢ we have data on 181
firms which are involved in one or more than onempions as production of
yarn, fabric, spinning, weaving, garments, spodsntgnts, ginning, dyeing,
knitting, stitching, finishing, bed sheets, polygsetc. From this we have
chosen 24 firms under two different sector headihgshe first case we have
taken 14 of those firms producing yarn only. Théstsr is given the name of
Textile Spinning sector. In the second case we fs®lected 10 firms under
the heading of Textile Weaving. In this sector veé considered only those
firms which are involved in spinning and weaving.the SBP book there is
data on 77 firms under Miscellaneous. But thesadicannot be taken under a
single industrial heading because they are invoivethe production of very
different products. To be more specific, we havesidered 12 firms from this
group under Food and Dairy Products that are irelin the production and
processing of different foods and dairy productmnf the available 36 firms



7

in Chemical sector we have taken 14 of those fiwhg&h are involved in the
production of either different chemicals or pharmaproducts. Under
Engineering we have taken 12 firms producing stems as light and heavy
vehicles, motor cycles, automobile parts, tractets. The data on total
imports, total exports and gross domestic produettaken fromEconomic
Surveyspublished by the finance ministry, while the datasectoral imports
are taken from th&tatistical Year Bookpublished by the Pakistan Bureau of
Statistics (PBS) and frontandbook of Statisticpublished by SBP. The
Pakistan Bureau of Statistics publishes importa datthousand of rupees on
commodity basis rather than sector wise. To redtifig disparity, we have
converted the figures into million rupees first.efhthe commodities in each
sector are matched with similar products of otHemg in that sector. For
example, to see the effect of imports on domestgas industry, the sugar
import data are taken for total imports in thatuatty. Similarly for the Paper
and Board sector, the imports of paper, paper baeedaken as total imports
for that industry, and so on for Textile and CheahicFood and Dairy
Products, Engineering sectors etc. There is na datimports of Cement in
the Statistical Year Bookso the total imports for cement industry are te&ie
zero. The SBP imports data are then converted infrees by using the
nominal exchange rate in each respective year.

In Table 3.1, the subscripjt” shows those variables which vary over
industry as well as over time. The variaklg is constructed in two ways. In
the first method we take the average of sales lfier 12 years’ period for
each firm. Then the sales of those four firms adeleal which have the
higher average sales in the respective sector.htn second method we
compare the sales in individual years. We add #iessof those four firms
each year which have the higher sales in that yeathe corresponding
sector. Thus in this method a firm is allowed tdegrinto the group of the
four concentrated firms if it has managed to inemeds sales in a given
year, and go out of the group if it has failed taimtain its sales in the
consequent years. For the variaM&S; we have identified the largest firms
with respect to their assets in each sector. Wa fimal out how many firms
are so large in each sector as to account for abdupercent of the total
assets in that sector. The average assets of sunh ére then found out in
each sector. The import intensity measure is caottd both at industry as
well as at national level. The industry level measis given in the above
table (most reported results are based on this od@thAt the national level,
the import ratio is constructed as the ratio oteimports to GDP plus total
imports minus total exports, that is the ratio ofports to total domestic
supply. The output gap at the sector level is fobgdising the HP filtering
method [Hodrick and Prescott (1997)] wherés set equal to 100.

The various variables, their definitions and sosraee given in the table.



Table 3.1

Data Description
Variable Definition Source

PCM; Defined as the ratio of gross profit to gross salesis SBP (Balance S.
used as a measure of price-cost margin(Percent) analysis)

Ciit Defined as the ratio of the sales of the four lat SBP(Balance S. analysis)
firms to the total industry (sampled firms) sales @
used as a measure of market concentration(Percent)

MES: Minimum efficient scale, defined as the average a: SBP(Balance S. analysis)
of the largest firms accounting for about 50% cé
industry’s (sampled firms) total assets and is &g
measure of firm size or economies of scale

AST; Total assets of industryand is used as alternatiSBP (Balance S.)
measure of firm size analysis)
KORt Defined as the ratio of total capital employed ttpot SBP(Balance S. analysis)

and is used as compensating variable

TTMB: Defined as ratio of imports to sectordbmesticFBS&SBP
consumption (exports were deducted from dom:
supply)
GAPR, Defined as the difference between actual and patt SBP(Balance S. analysis)
output and is used to see the effect of busi
fluctuations on PCM
Y'Y Industrial output(sampled firms) used as a coniSBP(Balance S. analysis)
variable.
GDPg The difference between actual GDP growth Eco. Surveys
potential GDP growth and is used to see the effé
GDP fluctuations on price-cost margins

3.3. Empirical Specification

The theoretical framework highlighted in the prexgosection implies a
log linear relationship between the price-cost rmer@nd the market structure,
elasticity and foreign sector. However we face twroblems here. The first
problem (faced by almost every study in this arisa}hat the data on the
industrial elasticity of demand is not availabler fanalysis. Cowling and
Waterson (1976) have argued that if we ignore tlaeket elasticity in cross-
section study, the result can be highly misleadiBgt according to them the
market elasticities remain fairly constant overtime that we can ignore them in
studies in which time dimension is involved and dmcus is on changes in
structure effecting changes in performance. Thushege our result will not be
affected by ignoring market elasticities. The secproblem is that most of our
variables are in form of ratios and some of thelamgtory variables contain
negative values. Thus we cannot proceed with tigeliteear form because in
such a case we may encounter the missing valuddepnowhich can lead to
selectivity bias. In this way by following Bain (89), Collins and Preston
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(1969), Weiss (1969), Miller (1969), White (1974}powling and Waterson
(1976), Amjad (1977), Bhattacharya and Bloch (199kz) Patrick, and

Urmanbetova (2004), Culha and Yalcin (2005), Sabighe David Mulato

(2006) and Hsu, Tsai and Yang (2008) we have assuameimple linear

relationship. Going by the theoretical frameworkdadding business cycles,
we are able to express the price-cost marginsfasation of market structure,
imports and business fluctuations as follow

PCM = f(domestic market structure, importer sector, busrikegtuation}

More specifically, in terms of the variables used this study for
measuring price-cost margin, market structure amgoit sector, our empirical
structural performance model becomes as

PCMj =0 +B,Cyy +B,KORy +B3MINIy +B,YY +BsTTMR,
+BCaji OTTMP; +B,GAP, +11j ... ... (3.5)

Because price-cost margin is not directly obsemalifferent authors
have used different measures for price-cost makpiiowing Bhattacharya and
Bloch (1997), we have used the ratio of gross ptofgross sales as the measure
of price-cost margins. The one possible problent gitoss profit as a measure
of price-cost margin is that it may overstate theetvalue of the latter. In this
connection, the capital-output ratio is used aadditional explanatory variable
to account for this problem [Bhattacharya and BI¢t®97)]. The variableg,,
MINI and KOR show the effects of market structure on profiigpil The
variable TTMP represents the effects of import intensity. Theiakde GAP
represents the effects of business fluctuationd, Gn* IMP is an interaction
term used to check the notion that imports havenger effects in more
concentrated industries.

C, is the four firm’s concentration and is used apraxy for market
structure. Our theoretical framework provides thaionale for expecting
industry profitability to be positively correlatetdth the level of concentration.
This is also evidenced by a large body of empirieglearch on the structure
performance relations. Thus, the coefficienCgfis expected to be positive. We
have used the firm’s size (as measured by totatglsand alternatively, the
economies of large scale (as measured by minimdioiesft scale) as measures
of entry barriers in our analysis, [Gan and Ben@®7¢), Porter (1979),
Audretsch, Prince, and Thurik (1999), Feeny (20@)lha and Yalcin (2005),
Hayat and Bhatti (2010)]. The minimum efficient keces the size of the firm at
which long-run average costs are at a minimum. Mampirical studies show
thatMINI andASThave positive effect on the profitability of indos(large size
makes a firm able to create barriers for new etdraand can charge high
prices). So we would expect a positive sign for teefficients of minimum
efficient scale and assets. The variaBl®R is capital-output ratio and is
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introduced into the model to account for the dedgmesvhich the gross profit
over-state the true price-cost margins as suggdstddhattacharya and Bloch
(1997). Some authors have used it to capture tfereices in the capital
intensities of the industries [see for example,li@sland Preston (1969) and
Feeny (2000)]. Most of the empirical studies giwsifive sign for this variable,
implying that more capital intensive industries eghigh margins [Domowitz,
Hubbard, and Petersen (1986) Audretsch, Prince ahdrik (1999)]. In
developing countries like Pakistan nothing can &id sbout the sign of capital
output ratio, because in LDCs the cost of capgavery high (for example in
Amjad (1977) study capital output ratio has negagffect on industry price-
cost margins in most of the estimations).

TTMP captures the effects of import intensity on perfance. As is clear
from our theoretical framework, imports are expdcte make domestic firms
more competitive and thus force them to reducer timairgins. This theoretical
rationale is supported by a large body of empiricedearch also [see for
example, Amjad (1977, 1982), Levisohn (1991), Li, cGarthy, and
Urmanbetova (2004) and Sabido and Mulato (2006husTthe coefficient of
import is expected to be negative.

GAP captures the effects of business fluctuations émes performance.
The research on this variable is relatively a nepict in structural performance
models. Both theory and empirical treatment havedao give exact answers
regarding the effects of business fluctuations om fperformance (see for
example, Stigler's (1964), Green and Porter (1984)emberg and Sloner (1984),
Domowitz, et al. (1986), Martinset al. (1996), Small (1997), Marchetti (2002),
Boulhol (2004) and Culha and Yalcin (2005)]. Howelmmowitz, et al. (1986)
have noted that business fluctuation affect a'érprice setting behaviour over
time and, they argue that, if we ignore the effasftdbusiness fluctuations and
conduct only cross-section studies on structurafop@ance model then the
results can be highly misleading. Keeping this iewswe have included this
variable to capture the possible effects of businisctuations on industry
profitability. The sign of this variable is not eléy a priori.

We have applied panel data analysis techniqueséckcour structural
performance model. Panel data techniques allow aiscédpture industry
heterogeneity (if any) over time and across theustides; whereas industry
specific effects are omitted under the pooled Isastare estimation. In such a
case, if the unobservable individual specific effeare correlated with the
explanatory variables, then PLS estimates will iasdd [Hsiao (2003)]. Making
our empirical model a more general panel data émuaind using the vectof;
to represent our explanatory variables (for easeefdrence), we can write a
more general unrestricted equation as

PCMj =0+ +A +By X+ .. (36)
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The intercept has three parts; common to all industry and all time
periods,|; are industry specific intercepts aigdare time specific intercepts,
while g is the error term which shows all those unobsdevaffects which vary
both over time and across industrig}. are the slope parameters which,
according to this specification, vary over time awiloss industries. The above
equation cannot be estimated in this fashion, esirictions are to be imposed.
Following the tradition we have assumed that tlopeslparameters are constant
over time as well as over industries (later we hasied to relax this
assumption). Thus Equation (3.6) becomes as

PCMj =0+ +A +BX} +E ... .. (37)

where is now a vector of parameters, one for each oetanatory variable.
Rewriting Equation (3.5) and incorporating Equat{@a7) our final model for
estimation assumes the following form

PCMj =0 +H; +A; +B:Cqy +B,KOR, +BsLAST, +B,LYY,
+BsTTMP; +BeCyy OTTMP, +B,GAP, +€; ... ... (3.8)

4. MODEL TEST, RESULTSAND DISCUSSION

4.1. Testsof the Data and M odel

Before carrying out panel estimations, it is neaggs$o check the nature
of the data and choose an appropriate estimat@dmigue. The important issues
that need to be addressed are: check whetherdodiveffect exists or a pool
equation be estimated with both common intercept alopes; and that if
individual effects exist, whether they are perioatimss-section specific or both;
and whether the unobserved individual effects awedf constant or randomly
distributed, independent of the explanatory vadabl

4.1.1. Test for Individual Effects

Industry specific effects are omitted under the lpdoordinary least
square estimation. In such a case, bias will @dhiced in the PLS estimates if
the unobservable individual specific effects arerelated with the explanatory
variables [Cheng Hsiao (2003)].

To test for the individual effects in E-views, therestricted specification
of the model, with two-way fixed effects, is estbea first. When we perform
the fixed effects test in E-views, they give usethrrestricted specifications:
period specific effects only; cross-section specéffects only and estimation
with common intercept. The results of the redundixetd effects are presented
in Table 4.1 above. Both of the F-test and the litilo®d function (Chi-Square
test) favour the cross-section specific model asctirrect specification.
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Table 4.1

Individual Effects Test
Effects Test Statistic d.f. Prob. Conclusion
Cross-section 19.93 (7,72) 0.00 RejectH, of redundancy
F-Statistic
Cross-section 103.46 7 0.00 RejectH, of redundancy
Chi-Square
Period F-Statistic 1.27 (11,72) 0.26 Fail to rejectH, of redundancy
Period Chi-Square 17.04 11 0.11 Fail to rejectH, of redundancy
Cross-Section/PeriodF 9.36 (18,72) 0.00 RejectH, of redundancy
Cross-Section/Period Chi-square 115.80 18 0.00 RejectH, of redundancy

4.1.2. Other Specification Tests

Let us first discuss the results of different sfieation tests. We focus on
the method which is suggested by the specificatizts. As indicated in table
4.1, we will use the cross-section specific modelttze correct specification.
Therefore prior to estimation it needs to be chdcifethe industrial specific
intercepts are fixed constant, correlated with #elanatory variables or
randomly distributed, independent of the explanataariables. The result of
Hausman Specification Test in the bottom row of Trable 4.2 proposes the
Random Effects Model (the industrial specific icepts are randomly
distributed independent of the explanatory varighlédlso, many studies raise
concerns about the single equation estimation ambrdsee for example,
Comanor and Wilson (1974), Strickland and Marti®719a, 1979b), Marvel
(1980), Caves Porter and Spence (1980), Schereé80)1%eroski (1982a),
Caves (1985)]. According to these studies, the eptnation variable may be
endogenously determined in the model so that alesiequation estimation
approach may result in biased and inconsistentasgtis. But some authors
argue that the simultaneity problem is not so ingoar and the results of the
single equation estimation method are accurate:s8VEgi976), Martin (1979)
and Bhattacharya and Bloch (1997). Since it is clear whether a casual
relationship exists between profitability and camtcation or not, we also
carried out instrumental variable estimations toeakh for the potential
endogeneity problem. We have used two lag valuesoatentration ratio as
instruments. To check for their validity two testave been used. The over-
identifying restrictions test indicates that thetimments are not correlated with
the error term, while the week instrument test ss¢gthat the instruments are
strongly correlated with the suspected endogeneuishe. To check whether
the PLS and Ins-V methods give significantly diffiet results i.e., whether
concentration ratio is endogenous or not, we haezl iuhe modified Hausman
test [see Woolridge (2002)]. As indicated in thdttwm row, the test failed to
reject the null hypothesis of exogenous concemwmatirhus our final correct
specification is the Random Effects Model.
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4.2. Empirical Results and Discussion

We begin our analysis with the examination of tfffeats of structure,
imports and cycles on profitability. The resulte gresented in table 4.2 below.
As expected, the concentration ratio has a powgdsitive impact on industry
profitability in all the estimation methods. Thesu#t of the Random Effect
Model indicates that a one unit increase in foumftoncentration ratio leads to
0.23 units increase in profitability. Thus thesesules lend support to the
theoretical stand point that more concentrated striks tend to have higher
profits. Our earlier finding of exogeneity of conmtetion also suggests that
there is no two- way causality between profit andaentration. The results for
capital-output ratio differ surprising from that @ollins and Preston (1969),
Domowitz, Hubbard and Petersen (1986), Bhattachamd Bloch (1997),
Audretsch, Prince and Thurik (1999) and Feeny (2000all of these studies
the coefficient of capital-output or capita-saléiads positive and significant.
They argue that capital intensive industries charigg mark-up due as their
capital investment is sunk and they need to rectherfixed costs. The results
in Table 4.2 indicate that a one unit increasedpital-output ratio leads to a
0.09 units decrease in the profitability. The remsfor this negative relation can

Table 4.2

Structure Performance Estimation Results
I I T

Variable PLS Random Effects Ins-v
Constant Term 6.35 6.04 4.15
(0.79) (0.90) (0.53)
Concentration Ratio 0.23** 0.23* 0.26*
(1.97) (2.66) (2.55)
Capital Output Ratio —0.09* —0.09* —0.09*
(-3.79) (-3.32) (-2.73)
Mini Effi. Scale 0.0002* 0.0002* 0.0002*
(5.68) (5.84) (4.41)
Output -3.80E* —3.90E* —4.70E*
(-4.10) (-4.57) (-4.43)
Imports —-0.05* —0.05** —0.04**x
(-2.50) (-2.07) (-1.84)
Gap 6.29E*** 6.04E 8.47E*
(1.68) (1.66) (2.47)
R-Square 0.76 0.25 0.22
F-statistic 20.47* 5.01* 3.42*
Observation 96 96 80
Hausman Test For Randc A2 =565 P-Value 0.34
Effects
Modified Hausman Test fc T=0.01 P-Value 0.99
Endogeniety
Over-identifying Restriction Test Xx?=0.78 df =1 Critical value=3.84
Week Instrument Test F-Statistic =505

*Significant at 1 percent; **Significant at 5 pergg**Significant at 10 percent.
Heteroskedasticity-robust t-statistics are in ptreses.
In Ins-v 2 lag values of C4 are used as instruments
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be two-fold. First, as we have used profitabilithdaprice-cost margins
interchangeably. But Feeny (2000) has pointed bat if we use price-cost
margin as a dependent variable, then the coefticedncapital-output ratio
should be positive; but in case of profit as a deljgat variable, the coefficient
is uncertain. The second and important reason raapédt like other LDCs, the
cost of getting and maintaining capital (both pbgbiand financial) are very
high in Pakistan relative to the labour cost.

Firms in Pakistan pay high cost (interest) for iggtfinancial capital and
are dependent on expensive imported machineryjgforekills and often raw
materials as well, while the return for this capitg low as compared to
developed countries. These higher costs may rethegrice-cost margins of
manufacturing industries. This explanation is doéglbecause in Amjad (1977)
study the coefficient of capital output is negatiie most estimation for
Pakistan, even though he has used price-cost magyia dependent variable.
The coefficient of minimum efficient scale is 0.@0@nd is significant. These
results are in accordance with the traditional dfethat large firms take cost
advantage (economies of large scale), diversifyr thgeration, create barriers
for new entrants, have greater excess to finamséakets and greater power to
bear risk, which enable them to charge high maagith contradict the “strategic
group” theorists who believe that size of the fidmes not necessarily lead to
high margins [Porter (1979) and Audretsch, Pringed Thurik (1999)]. In
Pakistan Nazir and Afza (2009) and Hayat and BHa@i0) have shown that
firm size in Pakistan explains about 5 percentatam in profitability. The
magnitude of minimum efficient scale is small daghe fact that our dependent
variable is a ratio while the minimum efficient keas in absolute term and is
measured in million. When we have included minimafficient scale in log
form its coefficient has become 1.93, indicatirfatt one unit change in
minimum efficient scale brings about 2 percent gemnin profitability (see
Annex A). The negative coefficient of output maydee to the fact that part of
the output goes to inventories which, although timeyease the cost of the firm,
do not lead to any revenues for the firm untilsitsold. As the theory predicts,
imports make domestic manufacturing more competiéimd reduce their price-
cost margins. As is clear from table 4.2, a ond imurease in imports reduces
the margins by 0.05 units and is highly significafihese results match the
results of Amjad (1977), Pugel (1980), Geroski @9®omowitz, Hubbard and
Petersen (1986), Levisohn (1991), Li and Urmanket@004), and Sabido and
Mulato (2006). Moreover, we have includ€d * TTMP as an interaction term
to check the notion that imports have strong ef$feict more concentrated
industries. But we have failed to include both themsC, * TTMP andTTMP
simultaneously in our estimated equation becausesenf high colinearity
between them (the correlation between them is Gc@asing all coefficients to
become statistically insignificant when we includedoth of them
simultaneously). To avoid this problem we have udeld this term separately.
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The result for the estimations in which we havduded the interaction term is
given in Annex A. The interaction term shows thabre percentage point
increase in imports reduces the margins by 0.008¢emtage points in more
concentrated industries. The sign of this coeffities according to the
theoretical expectations but its magnitude is v@nall. Our result shows that
for all sampled firms a one percentage point ineee imports reduces the
margins by 0.05 percentage points, while in moraceotrated industries it
reduces the margin by 0.0007 percentage pointss fidsult does not totally
match the theoretical prediction that imports sHolhve greater disciplining
effects in more concentrated industries. The ptessieason for the weaker
coefficient of the interaction term, as Yalcin (B)(pointed out, is that for
imports to discipline more concentrated industdeprecondition is that there
should be no implicit or explicit collusion betweéamestic and foreign firms in
an oligopolistic market [Jacquemin (1982)]. If thegree of implicit collusion
between domestic and foreign firms is more than #mong domestic firms,
then more imports may result in high price-cost givas [Urata (1984)]. The
main reason for such a result in Pakistan may bddbt that most of the large
firms in Pakistan have got license from differesreign multinationals, and they
work as foreign affiliates of these multinationa\doreover, as Amjad (1977)
pointed out, most of the big industrialists in B&&n are traders also and there is
a very strong link between industrialists and trade Pakistan. Thus if such a
situation really exists, then it would be very iéfit for imports to discipline the
domestic industry. The coefficient of output gapasitive but insignificant in
most of the estimations. Finally R-square indisdteat these variables explain
25 percent of the variation in industry profitatyili

All these results are based on the assumptionthigaslope coefficients
does not change from industry to industry for h# explanatory variables. It
would be better to check this assumption by inalgdndustries’ dummies as
interaction terms. But, unfortunately, industriesimmies cannot be included
for all the explanatory variables as that wouldateedegrees of freedom
problem. To this end we have included industriaghdhies for concentration
and imports only. Our results (not reported) hawtidated that the effects of
imports do not change significantly from industoyihdustry. Then we have
estimated our model with industries’ dummies foncentration only. This
result has indicated (see Annex A) that the effestsconcentration on
profitability change from industry to industry, Wifpositive relation between
concentration and profitability for all the induss with the most powerful
effects seen in the Chemical industry and the |lgadEngineering industry.
We have also included the growth of sales as artiaddl explanatory
variable to investigate the effect of increase @mdnd on profitability. The
coefficient of growth rate of sales was highly grsficant indicating that
growth in sales has nothing to do with profitalyiliFor this reason it was
dropped from the analysis.
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5. CONCLUSION AND POLICY RECOMMENDATIONS

In this study, we have analysed the profit-conain relation with
introduction of imports in Pakistani manufacturieigring 1998-2009. We have
found that on average when market concentrationsored by four-firm
concentration ratio increases by one percent, {most margin will increase by
0.25 to 0.30 percentage points. Concentration ratés found exogenous,
leading us to end that market power is not dueigh leurrent profits. Import
competition has the tendency to reduce the abditydomestic industries to
charge high margins and force them to behave morapetitively. A one
percent increase in import intensity reduces pecigst- margin by some 0.05
percentage points on average. But imports fromabfailed to strongly affect
the more concentrated firms. The reason for thig beany explicit or implicit
collusion between the domestic oligopolists andftiieign multinationals or the
fact that most of the big industrialists in Pakiste importers also. Another
reason may be that most of the big firms in Pakidtave got license from
international firms and work as their foreign a#fies. The coefficient of
national level import intensity measure is greagrcompared to industry level
import but the effects of the former are insigrdfit. Size of firm measured by
minimum efficient scale and alternatively by toéalsets has positive effects on
profit while capital intensity reduces profitabjlibf domestic manufacturing.

Thus our analysis showed that market power on #neqd firms leads to
high profitability. The result that a main rootlufjh price-cost margin is market
concentration (monopoly power) cannot be justifted economic grounds. So
the need is for strong competitive laws to be fdated and then properly
implemented. One therapy for making domestic maoiufar to become
competitive is to allow imports into the domestameromy. But at the same time
these foreign multinationals should be properlyctleel so as to avoid any
implicit collusive agreements between the large éstin firms and these
foreign firms. Also imports licensing should not im@nopolised in the hands of
big traders and industrialists only. Most of thendi in Pakistan import is
undertaken by the individuals who are owner of themestic factories
producing the same products. In such a situatienetlis no reason to believe
that imports will improve our domestic competition.

One serious limitation of the study is our smalingte of firms. As our
study consist of just 100 firms, and to make strimfigrences about an economy
consisting of hundreds of thousands manufacturimgsfon the basis of such a
small sample may be very risky. But the problemachhfiorces us to reduce our
sample to such a small number of firms was thetcacison of some of the very
crucial variables of the study. The case on tablthé concentration ratio and
minimum efficient scale. For example, concentraiizaex require that the ratio
should be constructed in such a way that the demataii be consists of entities
whose products are homogenous. But in the statk #ara books there is not
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even a single industry where there are more thanfidles producing
homogenous are even products that can be considdoed substitutes (for
detail discussion see the data description sectdmjther limitation is that we
have failed to include variables such as advertisgnand R&D expenditure
among our explanatory variables. The reason isdh#&d on such variables is
reported and available in annual reports only. thir data we require excess to
1200 annual reports released since 1998. But gililentime, resources and
limited excess to annual reports released some 13 tyears ago it was almost
not possible for us to include this two variables.

ANNEX A.
A.l. Derivation of Equation (3.2)

The profit function is
% =f(Y+M)y. —-c(y)—-F ...(A1.2)
TE=py —G(Y;)—F ...(A1.2)

Maximise Equation (Al1.2) with respect 9 give us the equilibrium
condition of firm I.
am _ %, P 0Q _06(W) OR _, . ..(AL.3)

p
dy, ay, 0Qay, ay, 0y

Where,Q=Y +M, Z—Q =1 on the Cournot assumption
[
Now Equation A1.3 can be written as,
drg, op drg ap
—t=p+y—-¢=0 Or —=p+y————-c =0 ...(A.1l4
dy P*Yi5q 6 ay P Yawewy @ (A.1.4)
Divide both sides of equation (Al.4) lpyand then multiply and divide
the resultant right hand side by+ M.

p—ci:_y’ op Y+M 1

p "OY+M) p Y+M

_pP-¢g__ 1 1
L= =y . . . . ...(A.1.5
i . y.edY+M ( )

Multiply and divide the right hand side of Equati@kl.5) byY we get

Li:p_ci:]-yi Y
p &EYY+M
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A.2 Tablesof Descriptive Statistics

Table 1
Behaviour of Different Variables Over Time for tleé Sampled Firms
Concentration Profit Sale Import Sale MiNi Effi. Output
Years Ratio (%) Ratio (%) Ratio (%) Scale Gap
1998 63.5 13.12 122.17 9723.35 14471.88
1999 65.01 14.61 93.44 9884.9 5084.75
2000 65.59 16.09 87.15 10103.14 930.72
2001 66.06 14.05 103.3 10301.97 -3200.43
2002 66.48 15.02 71.08 11616.36 -9398.53
2003 68.49 13.55 56.47 12216.62 -7564.53
2004 68.15 15.28 62.31 13801.2 -16858.71
2005 68.7 1541 75.39 17121.34 -9013.26
2006 71.65 16.35 153.91 22351.51 6600.82
2007 72.77 13.7 136.59 27871.81 534.81
2008 73.69 14.48 147.26 33547.6 17840.26
2009 71.9 15.73 139.09 39440.46 572.23
Mean 68.50 14.78 104.01 18165.02 0.00
SD 3.19 0.99 33.27 9857.57 9660.35
Ccv 4.66 6.73 31.98 54.27 1159241612

This statistics are based on sample data of 10Qfaeturing firms. This
does not mean that the above and what followsf{tiuees in the end) hold true
for overall manufacturings. But what is importaot s is the change in the
respective variables over time rather than the tdeael. Note, for example, that
the sectoral imports are measured as the ratiotaf imports of the respective
industry to the total domestic sales (industriagbaris are added and exports of
the sampled firms are subtracted to arrive at dahestic consumption) of the
sampled firms in that industry only (see figuredob®. Thus this measure
overstates the true percentage of imports in ounadtic consumption in each
industry. But what is important for us is the chamg import intensity over time
rather than the exact level.
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A.3. Estimations Results

Table 2
Estimation with Different Specifications
Variables Model1  Model 2 Model 3  Model 4  Model 5
Constant 5.63  13.04* 7.38 6.00 6.72

(0.88)  (2.05) (1.04)  (0.89)  (0.63)

Concentration 0.24* 0.13%* 023  0.23*  0.25*
(280)  (1.71) (3.07)  (2.64)  (2.67)

Capital-Output Ratio ~ —0.09* -0.11*  —0.09  -0.09*  —0.06*
(-3.27) (-3.82) (-3.51) (-3.30) (-2.21)

Mini Effi. 0.0002* - 0.0002 0.0003* 1.93

Scale (5.51) (4.72) (5.07) (1.09)

Total Assets - 0.0001* - - -
(6.02)

Output -3.89E* -7.02E* -2.82E*** —4.06E* -1.93

(-451) (-4.18) (-1.70) (-4.41) (-1.05)

Import Intensity - -0.06** -0.24 —-0.04*** —0.05***
(-2.36) (-0.89) (-1.82) (-1.88)

Gap 5.04E  3.53E 7.28E** ~  B.85E %
(1.62)  (0.94) (1.78) (1.74)

GDP Gap - - - 0.04 -
(0.41)

Import Inten*Concen  —0.0007***  — - - -

(-1.81)
R-Square 0.25 0.35 0.24 0.25 0.20
F-State 5.05* 8.11* 4.71* 4.80* 3.74*

*Significant at 1 percent; **Significant at 5 pergg**Significant at 10 percent.
Heteroskedasticity-robust t-statistics are in ptreses.
Model 3 are based on total import to total domestitsumption as import intensity measure.

In Model 5 Mini Effi Scale and Output are in Logfio



20

Table 3
Estimation with Industrial Dummies

Variables Model 1 Model 2
Constant 6.05 5.79

(0.99) (0.93)
Concentration 0.29* 0.30*

(3.51) (3.53)
Capital- Output Ratio -0.10* -0.10*

(-4.01) (-3.98)
Mini Efficient 0.0002* 0.0002*
Scale (6.33) (6.40)
Output —3.75E* -3.69E *

(—4.21) (-4.13)
Import Intensity —0.04*** .

(-1.76)
Gap 6.42E *** 6.45E ***

(1.72) (1.69)
Import Intensity*Con- - —0.0006**
centration (-2.14)
Concentration*Cement 0.02 0.004
dummy (0.23) (0.04)
Concentration*P&B -0.09* -0.09*
dummy (-3.78) (-3.82)
Concentration*Sugar -0.12* -0.13*
dummy (-2.86) (-3.11)
Concentration*T. Spinning -0.03 -0.05
dummy (-1.01) (-1.44)
Concentration*T. -0.10* -0.106*
Weaving dummy (-6.63) (-6.86)
Concentration*Chemical 0.07* 0.07*
dummy (3.76) (3.73)
Concentration*Engineering -0.17* —-0.18*
dummy (-10.56) (-10.64)
R-Square 0.77 0.24 0.25 0.77
F-State 21.04* 4.71*  4.80* 21.20*
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A.4. Sector Wise Comparison of Different Variables

Sector Wise Profit Sale Ratios (%)
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Sector Wise Import Ratios (%)
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