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Abstract

Thispapersuggests anew goproach t© the em pirical analysis of m arket stucture.M arket
concentration is an agpect of distribution of m arket shares of fim s, and m arket shares
are bestm odelled at the firm Jevel, bringing nto play stategy choicesm ade by fim s. Tk
follow s that a usefuil approach t© explaining concentration w ould be a tw o stage one: t©
estim ate firm size orm arket shares as a finction of firm Jevel determ Tnants, and to use
the mformation In these estimates t© assess the wlhtive contrbutions of firm
characteristics to concentration. The m ethod is illustrated by application t© selected
Polish m anufacturing industries In the early transition period.
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1 Tntroducton

O ver the Jasthalf century, m ainstream  em pirical analysis of m arket stucture and
perform ance has been guided by the stucture conduct perform ance (SCP) paradiom
which nterlinks three questions: W hat determ lnes firtn and market (or ndustry)
perform ance? W hat determ ines firm conduct In the m arket? W hat determ nes m arket
structure? The key relationship am ong these has been the one that secks to explain
perform ance m easured In tem s of profiability. The general pram ise has been that
concentrated size structures facilitate conductain ed at the exercise of m arketpow erby
ncum bent fitm s, to the detrim ent of consum ers. Fim s n concentrated ndustres are
likely to bem ore profitable. Ttcould also be that concentrated structures resultbecause
large firm s are m ore efficient and com petitive; the observed effect is again likely t© be
higher profitability of concentrated Industries. Studies of perform ance are estim ated at
the fim Jeveland even atthe level of Ine-of-dousiness.

The adventof gam e theory into ndustral econom ics In the 1980s highlighted the
endogeneity of m arket structure. G am e theoretic m odels established conditions under
which structure, conduct and perform ance are pintly determ ined, depending only on
consum erpreferences and technology, and assum Ing non-cooperative behaviourof fim s
n using opportunites to nfluence or change these, through advertisng, R& D and
Investm ent n capaciy’. The m essage of gam e theoretic m odels w as the potential for
equilbria wih asymmetry in fitn level strategy choices in equiliborium : in some
Industres the result of com petition am ong firm sw illbe cross sectionally dispersed and
digolaying unequal distributions of variables such as investm ent, advertising, and R& D . Tk
is the pint distdbution of strategy profiles chosen by firm s - som e distrdbuted m ore
unequally, and som e Jess - thatw ill determ ine the distribution of firm sizes and m arket
chares.

N otw ithsteanding the role assigned by theory to firm level stategy in
determ ning m arket stucture? em piricalw ork tll recently ollow ed in the old tradition.
Concentration is a m arket or ndustry characteristic, and the standard m ethod is to
exam Ine the relationship - static, or dynam ic - across Industries, betw een concentration
levels and potential explanatory variables (such as advertising, m inin um efficient scale,
grow th of the Industyy, profiability) subsum ing variations across firm s in their choices
nto hdustty averages? One reason why asymmetry I fim  Jevel choices has been

? heluding not justdirect action on costs and dem ands, butalso strategic comm im entswhich influence
expectations, beliefs and behaviour of other firm s, incum bents and potential entrants, on costs and
deam ands, egpecially n the face of incom plete inform ation.

® The usualm ethod of m easurng the contrbution of a firm characteristic (forexam ple, ow nership) t©
concentration Is to partition the population of fiim s nto a collection of relatvely ham ogenous subgroups
bassd on a given attrbute, and to measure the degree of concentration ‘between’ groups (see
K attum an and Dom anski, 1997). H ow ever;, slicing up the population In altemative w ays, considering
one characteristic at a time, does not help In ioltng the contrbution of each characteristc
Independent of the effects of others. Tn the stuicture-conductperform ance tradition, on the otherhand,
the potential determ mants of concentration are considerad sin ulteneously but m odels are estn ated
across hdustries.
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Ionored In em pircal work is the fiagility of gam e theoretic m odels n confronting the
ocbservable real world; they do not supply robust testable propositions. The recent
exception, Sutton’s bounds approach t© market stucture (1991,1998) based on a
"robust! gam e theoretic m odel, has led o a resurgence of em piricalwork ! The bounds
approach predicts a Jow er bound t© the decline of m arket concentration as a m arket
grow s In size, conditional on the potential for com petitive escalation of R& D and
advertising expenditures by firm s. Though escalation suggests potential forasymm etry,
the theoretical m odel assum es symm etry for reasons of tractability. Crucially the
bounds approach has shown how m arket stucture is determ ned by firm  level conduct.
W hile som e em pirical tests have follow ed the cross Industry estin ation mute [Lyons
and M atreves, 1996 ; Sym eonidis, 2000), others have exam lhed hdividual industries
(A splund and Sandin, 1999;W alsh andW helan,1999; Buzzacchiand V allettd, 2000).

This paper ism otivated by issues raised m this body of w ork, but is specifically
aim ed at the gap leftby the em piricalw ork w hich subsum es cross sectional distributions
of fim Jevel choices and characteristics into “averages”. Davies and G eroski (1997)
pointed out a key aspect of this gap In methodology when they noted “... a curious
disjinction betw een studies of ... Industral concentration and the studies of m arket
shares of ndividual firtn s... .Even the obvious lnk, via aggregation of m arket chares ...
has been nsufficiently explored” . They analysed how the dynam ics of m arket shares of
largest fim s feed nto the concentration ratio (such as Cs). Follow ng that line of
thought further, cross Industty models ignore the effect of firtm Ilevel stategy
heterogeneity on the firm size distribution and thersby on m arket concentration, and its
evolution.

To fill that “disjunction”, we propose a two-stage approach t© m odelling
concentration In any single m arket: m odelm arket shares at the firm level, and use the
nformation In these estimates to explain the distrbution of market chares.
Concentration is an agpect of the distribution of m arket shares of firm s within an
ndustry . Sizes (or equivalently, m arket shares) are “determ ned” due to the hterplay,
w ithin them arketor industry, of firtm  level choices of conduct conditioned by firm level
characteristics. This suggests that the size of the firm could be m odelled in term s of
firm Jevel choices of stategic varables and firm characteristics. The mform ation in
these estim ates could then be used to explain the cross sectional distribution of m arket
chares (In otherw oxds, the concentration level in the ndustyy), and its evolution.

The paper is organised as follow s. Tn section 2 w e presentam ethod of firm size
m odel based decom positon of m arket concentration, m easured by the H irschm an-
Herfindahl ldex HHI). I section 3, the proposed method is illustated with an
application to Polish m anufacturing . Poland constitutes a good exam ple t© dem onstrate
the potential of the proposed m ethod because of the rapidly changing industrial stucture
as a result of transition . It is im portant t© not only m onitor the changing structure and
determ ine the m agnitude of change, but to dentify the factors that drive this change.
Intermal and extermal liberalisation m ight be viewed as competition shocks, which

% M arket sucture is Inportant in its own right to students of ndustty even when structural conditions
do not suffice t© predict anticom petitive behaviour W aterson, 1993). Another reason for the
resurgence of interest n the dynam ics of m arket stucture has been the dram atic changes in transition
econaom Jes.
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provoke changes in firm Jlevel choices of strategies. Section 3 2 com pares pre-and post-
transition determ inants of concentration. Section 3 3 exam ines the mle of entrants n
bringing the concentration Jevelsdown.Section 4 concludes the paper.

2 R egression-based D ecom position ofM arketC oncentration

How do fim choices affectm arket concentration? I a textibook exam ple M artin
(1993, pp. 181-186) considers investm entby a single fim in the ndustry. The Inpact
on concentration is am biguous; Investm entby large firm s should Increase concentration,
w hile concentration should decline if the am allest firm s undertake Investm ent. Th am ore
general setting, com petition betw een firm s n am arket is articulated through theirprice
and nonprice strategies. N on-price com petition takes a variety of form s, lncluding
m arket prom otion expenditures thatboost sales and profitm argins. C onditional on past
m arket shares, these choices of firm s influence their currentm arket shares. Each firm
can be expectad to choose their com petitive strategies purposively 2

W ith m any fim s m aking choices along m any din ensions at the sam e tim e, the
outcom e depends on all the choicesm ade by all the firm s. A m ethod that disentangles
these effects isusefull. Forexam ple, greater cross sectional nequality in the distribution
of advertising expenditure across firm s m ay not translate nto a higher level of m arket
concentration, if the distrbution of some other sales effective variable has a
countervailing effect?®

Our obectve is a m ethod that identifies the forces driving m arket sructure n
any Industry. I accounting for concentration, one should be able to ascrbe
resoonsibility to different firm Jlevel features — such as nvestm ent, and m arketing
efforts. O f course, afterallow Ing for the key determ nants, m arket sharesw ill meviably
have a ram alning random com ponent, and som e proportion of concentration w ill rem ain
essentially unattrbutable. Ttw i1l also be necessary to restrict analysis to m arkets w here
the assum ptions of the m odel are not unrealistic; for exam ple, m arkets w here critical
strategy variables are not observed cannotlbe analysed. Subpctto the above caveats, how
can w e characterise the w ay the distrdbution of firm characteristics and strategies and the
covariance betw een them translate nto the distrdbution of firm  sizes orm arketshares?

21 Firm Sizeand M arketShareM odels

> To m axin ise profits orm arket shares. W e do notneed t© m ake explicitassum ptions about the nature
of the optan isation exercise I this class of m odels approach.
®From a diagnostic pointof view , if any variable (forexam ple, nvesm ent) thathas a large effectupon
market share is very unequally distrdbuted across fim s, itw ould be usefill © be able t© bentfy the
Thequality of thatdistrbution and exam ne the nature of com petition In that Iight.
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The m ethod w e Introduce below is based upon a regression m odel of firm size?
Ih the marketing literature, market share models are estimated to diagnose the
effectiveness of m arketing Instrum ents. Am ong m any different goecifications, lnear
m arket share m odels are deam ed t© perform well K um arand Heath, 1990; Brodie and
Bonfer, 1994). The linear m odel soecifies the m arket share of any brand as a lnear
function of its m arketing nsttum ents (e g., advertising expenditure, distribution effort,
price etc.)

I industrial organisation, em pirical m odels of firm size and m arket share (for
exam ple, those presented In Cable (1997) and D avies and G eroski (1997)) have notlbeen
derived from explicit theoreticalm odels. C able sm odelhasm arket share determ ned by
the current and past values of stategy variables. Am ong a range of potential strategy
varables (eg.advertising, pricing, new productdevelopm ent), C able adm its advertising
and price as two din ensions of strategic rivalry between firm s. The in pact of past
decisions on size is captured by a lagged m arket share varable, so that the estim ated
m odel ncludes cunrent strategic variables and past m arket share. D avies and G eroski

(1997) focus on advertising and Innovation. These exam ples also suggest that a lnear
m odelof fit size is satisfactory .

Follow Ing these antecedents, w em odel firm size as a Iinear function of strategies
and characteristics® The coefficients of the size m odel w i1l reveal how , on average,
strategies translate nto size. U sing this as a benchm ark, w e use techniques sim ilar to
analysis of variance t© ph down how the disrbution sizes of firm s relate to the
distribution of stategies deployed by firm s, and the covariances betw een them ? This is
described below .

2 2. Decom positdon!?

-\ regression m odel of i size is a summ ary description of the way the observed stategy choices
and fim characteristics across the population of fim s relate t© obsarved m arket chares. If  the
outcom e observed is an equiliorium |, the regression m odel describes the equilibrim In the sense thatthe
product of the regression coefficient and the average value of the strategy or characteristic explains
som e portdon of the average fim size. The coefficients do not adm it com parative statics; an all
changes In strategiesm ay provoke ret@liation by other firm s and drive the equiliorim farout.
. A m odelassum ption that firm s com pete in non-price variables w ill e consistentw ith an em pircal
Soecification thatdoesnotuse price nform ation. i m any fim level data sets, price data isnot
avaibble, and thatassum ption becom es crucial.
° Sam e caveats. R egression analysis is notpossible if there are very few firm s, For an all num ber of
fim s, the case study would be better. Secondly, if the outcom e does happen t© be symm etric, ie, if
there isno heterogeneity, a regression based analysis is notpossible or nteresting . So w e are restricted
o the case of m oderate num bers of firm s and when there is som e asymm etry I the stategies. Th
these cases, w e can characterise the equilbriim by exam Ining the degree of asymm etry In sttategies,
and the asymm etry in size.
1 The isue of decom position has been w dely discussed In the hequality litemature, w ith in portant
contrbutions by Shorrocks (1982) Fieldsand Yoo 2000) and M orduch and Sicular (1998). How ever,
Tnequality m easures are different from m arket concentration m easures and the decom positions in the
5



W e measure concentration using the popular, well-understood and enduring
H irschm an-H erfindah]l index HH I).HH Iisdefined asa sum of squared m arket chares s
of all firm s n an ndustry, and lies in the nterval [1N ,1].See Chakraborty (1995) fora
review of the properties of them easure.

HH Ican bew ritten asaw eighted sum of firm sizesX 5

HHI:leiz:Z{ Xx] =Y a(x)x, 1)

w ith w eights given by ai(X):ZE%F

W ew rite the Inearm odelof firm size m them arketunder consideration as

X=Zb+te 22)

where X is a nvectorof firm sizes, Z isan xM m atrix of determ nants of size, and
represents the 1ink betw een size and various firm characteristics and strategies. €, an-
vector of residuals represents purely random nfluences on size.

I en pircal in plem entation, the first coumn n Z can ke a nvector of ones
@,. 1), and B is a K-vector of regression coefficients. W ith f estn ated using
appropriate econom etric tedhniques, X = 7 b gives predictions of fim size.
The relationship betw een the size of firm iand firm -level characteristics w illbe given by

X,=b,+bZ,+b,%, +.+b 2, +6 (23)

The Ziks are scaled by the value of kth varable averaged across all firm s n the
m arket. Since prices charged by firm s are not known, them odel isbased on the in plicit
assum ption that com petition takes the non-price form . This em pirical regression m odel
nests the class of theoretical m odels described by Sutton (1998) where firm s com pete
In choosing their “locations” In productcharacteristics space In the first stage, and in the
second stage they com pete on the basis of these givens. If the obsaerved configuration of
sizes and stategy choices is a stable equilibbrim in non-price stategies, the estim ated
regression m odel is a description of thatequilibriim .

Considera fim level choice variable such as nvestm ent (ora feature such aspast
size, orpastperform ance) Indexed by k. The contrdbution, due to factork, o the size of
fitm ican be summ arised as:

X, =30 X, 2 4)

above papers cannot be applied directly; how ever, the above papers have been nfluential n the
developm ent of the decom position setoutbelow .



where X, =b, 7, fork=1,. K

~

X, =b,+§ fork =K +1.

1

Puttng 2 1) and 2 4) together, the decom position of HH I in term s of contributions by
firm Jevel characteristics and choices isgiven by':

HHI(X )= Ziai(x)(zkxik) (2.5)

The proportional contribution of factork to HH Iisgiven by':

_Ziai(X)Xik
p(Xk’X)_—Ziai(x)xi 26)
which sin plifies o

Y (x.x,)

_ 2 0
p(x,,%) S (%) 2.7)

The decom position given by (2.7) is exact, that is the proportional contributions
addup o1 (T, p(X,,X)=1).Eis also unigque in the sense that there is no other setof

weights b, (X) , such thatb,(X ) isincreasing nX jand HET (X )= Y by (x)x,

Tt is usefil o rewrite (2.7) using the definition of covariance, Co(X, ,X) and variance

s 2 (x):

— 2.8)

Further, using the definition of covariance betw een a variable and the productofa
constantand anothervariable, (2 8) can bew ritten as

z, ¥+ b,7,X  b,(s(z,)s(X)cor(z,,% )+ 2,X)
2(x )+ x? s?(x)+x?
fork=1,. K 2 9a)

! Letus sappose that the decom position is notunigue. I there is another set of w eights bi(X) ,such
that b, (X) is increasing i X 1 then

HH I(X) = zibi(X)X ; = HH I(X) = zi(ai(x) + di)X i Zi(ai(X))X 1 zi(di)x i

= HHI(X)= Y (a(®)x,



— — fork=K+1 Sb
s )+X2+s2(x)+x2 TR @30)

b, X X.,e.
p(Xk/X)Z XO COV( i el)

This m ethod apportions concentration In an ndustty t© selected fim -level
endogenous and exogenous variables and dentifies the sources of concentration.
A ccording to formula (2 9a), the contrbution to concentration of a firm -level factor
depends on its size In pact represented by the regression coefficient, itsm ean value and
its dispersion, asw ell as its conelation w ith size.

(2 9) can be usaed to com pare ndustres as w ell as to com pare the evolution of
concentration In a single industry over tim e. D ifferences In concentration can be
understood In term s of differences In size coefficients, reflecting changes in size
effectiveness of firm -level features; and the differences in dispersions and m ean values
of firm -Jevel features In response t© changing m arketconditions?? Ttm ustbe noted that
this fram ew ork is bound t© ignore the effect, if any, of common elements In the
environm ent, for exam ple, m acro-econom ic shocks, thatare shared by all firm s. Ttm ust
also be noted that the m odelm ustbe estim ated using data from all firm s In the ndustyy
under study as the estim ates of firm size are used t© decom pose a m easure of m arket
concentration.

3 Em pirical Application : M arket Structure In Poland In T ransition
31 Data,Fim -levelV ariablesand M arketC oncentration

W e illustrate the use of thism ethod in the context of a transition econom y. The
choice of firm Jevel strategic varables has been guided by the Institutional background
of transition. Follow Ing M artin (1994, pp. 902) we focus on two brmad directions of
strategy : pure capacity expansion, and m arketorentation . The form er is the arch-typical
strategy of a socialist firm , w here m anagers strive for size through nvestm ent. This is
the behaviour that leads to nsatiable nvestm enthunger' K omai, 1980, pp.191-195),a
phenom enon associated w ith softbudget constramnts and shortages. W e call this strategy
tapacity ' and m easure it by hvestm ent expenditure reported by a firm . The m arket-
orented strategy applies to the firm s focussing on ncreasing the value of the product n
the m arket through quality hcrease and attention to m arketing. W e call this strategy
h arket!'.

Am ong data reported by fim s, there is no separate inform ation on variables that
capture attention to market —R& D expenditure, advertising or sales effort. H ow ever,

12 Fim responses could be characterised by nertda, due o, for nstance, sunk costs. A 1o, they could
be affected by strategic pre-em ptive choices by nfluential incum bents. This method enables us t©
Hentify Jeaders and Jaggards n adjistm ent in any choice variable, in particular, those that substentially
contrbute © the obsarved concentration levels. It is therdby possible t© dentify firm s worth goecial
attention by com petition policy authorities.



the assets of the fiim held In the form of patents, brand nam e, quality aw ards and good
w il are collectively valued as intangible assets In the balance sheet. W e use this

capitalised value of a num ber of key valie creating expenditures aim ed attechnology (in
the form of patents) and m arket developm ent (In the form ofbrand nam e, quality aw ards
and goodw ill) t© proxy the orentaton of the fitm towards quality and m arket
developm ent: the t arket' strategy .

W e assum e that these observable non-price com petitive m easures - capaciy’
hcrease and value creating expenditures, are the proxin ate determ inants of size and
m arket share, and all other determ nants except Jagged m arket share are captured In a
random tem . A Ilvarables are m easured in relation to ndustry average fora given year.
This facilitates com parison across ndustries and overtm e.

The basic m odel takes the follow ng form *3

Size = f (Past Size, Capacity,M arket) 31

w here the dependentvaridble is size of firm i, m easured by sales; Past Size is firm size
n the previous year; Capacity m easures capacity expansion I term s of mvestm ent
expenditure by the fim , and M arket is an indicator of the m arket orented strategy,
proxied by the intengible assets of firm 1.

The dat@ used In this sudy comes from the company records of Polish
m anufacturing firm s. The Polish C entral Statistical O ffice routinely collects data from
all fim s em ploying at Jeast 5 people. V arious aspects of finctioning of enterprises are
reported on separate questionnaires and stored n dependentdatabases. W e utilise data
from two different databases (ham ely questionnaires on financial results and com pary
balance sheets) and m erge them o that there is a full range of availdble nform ation for
each fim . The num ber of fim s Included In the database vares from about 5000 1 the
lJate eighties t© around 11000 In 1993, and they represent som e 90% of oal sales in
m anufacturing . Each fim s dentified asbelonging to a 3-digitSTC level.

The specification given by (3 1) was tested across a num ber of Industries for
which complete firm -level data w ere availdble and where the num ber of firm s in an
hdustry w as Jarge enough to carry outregression analysis. For this reason the sample is
representative of ndustres characterised by a relatively Jow Jevel of concentration (the
H irschm an H erfindah] index below 0 20). Ihdustres tum out to be individual, and it is
difficult to generalise across m any ndustres. The an pirical analysis reported below
ustrates how the method developed In secton 2 can be applied t© analyse
concentration fordifferent ndustres and overa period of tim e.

The first sege nvolved the estim ation of a size equation corresponding to 3 1).
The results of the estim ation fora selected Industry (G am ents lncluding H osiery’ in
1990) are given below .

Size = -0.04 +0966*Past Size +0.139*Capacityy -0.013*M arket
(0.059) (0111) (0.068) (0.005)

B W e exam e different fimctional form s and ntroduce dumm y variables.
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N=273 R°=0 85
(Size regression forG am ents and H osiery, 1990 . H eteroscedasticity adjusted standard
ernors n brackets)

Pastsize, Capacity’ and M arket’ are all significant. The coefficient of pastsize
Indicates that current sizes are close to past sizes. A s for the coefficients of C apacity’
or M arket! srategy, a positive sign suggests a positive relationship betw een the given
stategy and size. A firm Investing 1% m ore than average willbe 014% larger than
average. M arket! is negatively related to size. Small firm s appear t© pursue m arket-
orented strategies. A firm w ith htangible assets 1% Jarger than the averagewas 0 .01%
an aller.

The regression coefficients feed Ito the decom position form ula given by 2 9)
to produce relative contrbutions of firm -level characteristics to industry concentration.
The results of the decomposition are given In Table 1. The contribution of each
characteristic is calculated using the regression coefficient, the average and standard
deviation of a given explnatory varable, and its conelation w ith size. The ram aining
unexplained concentration is given by the residual. Ih G am ents and H osiery’ the past
size has the strongest effect; 75% of concentration is explained by past concentration.
Tnvestm ent decisions account for 14% of concentration. M arket prom otion has a
potentially concentration-low ering effect; it is not yet ttanslating into larger firm size.
Tts effect on concentration is very w eak, and there is Jarge variation am ong firm s in this
strategy.11%  of concentration ram ains unattributable.

Even though transition in Poland officially started in January 1990, we choose
1990 t© depict a pretansition sitwation as industral stucture started changing
dram atically only after 1990. Th ‘gam ents and hosiery’, past concentration is the m ain
determ nant of current concentration, and thisw illbe true form any other ndustres at
this tim e. A strategy of capacity expansion through nvestm ent is farm ore popular than a
m ore m arketorented approach, and the rmle of advertising and m ore sophisticated
technology isnegligible.
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Table 1 R elative contrbutions to concentration fora selected industry
G am entsand H osiery, 1990, HH I= 0.0165)

Coefficient Average Standard Conelation Contribution
deviation w ith Size
Pastsize 097 095 153 090 0.75
C apacity 014 1 332 058 014
M arket 001 1 8.05 0.0007 -0.003
Residual 011

32 Changhg Determ nants of M arket Concentration: Pre-transition and
T ransition

The decom position m ethodology can e used t© analyse how determ nants of
concentration change over tim e. Below we exam ine an industry n 1990 depicting the
pre-tansition situation and 1992, by which tim e the Polish industral structure had
changed substantially . The data was com parable for these two years. W e illustate the
m ethod using A gricultuiralm achery ' ndustyy .

Table 2 contans the rlhtve contrbutions to concentration as well as
Inform ation used for decomposition I each year. The relevant size regression
coefficients are reported when significant. D escriptive statistics are also reported. Tn
this partcular ndustry, concentration, m easured by the HH I, declined from 0.062 to
0.040.The num berof firm sm ore than doubled but there w as also som e Increase I size
variability, w ith the stemdard deviation of size grow Ing from 126 t© 163.1T 1990 the
only significant varable in the size regression was past size, and past concentration
determ ned 83% of cunentconcentration.Random factors accountaed foraim ost17% of
concentration. Strategies of capacity expansion and m arket prom otion w ere w eakly
associated w ith size.

By 1992, stategies followed by firm s had com e to have more of a mle n
explaining concentration. Th size regression all three varables are significant. The
relationship between market promoting stategies and size was non-lnear. The
suggestion is thatvery an all firm sasw ell as very Jarge ones engage relatively w eakly In
this strategy . This strategy is pursued m ost Intensely by firm s about 3 tim es Jarger than
the average firm . The increased In portance of m arket prom otion is associated w ith an
hcreased diversification am ong firm s suggested by much higher standard deviation
(709 1n 1992, as com pared w ith 3 21 in 1990). The actual contribution of this strategy
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to concentration is relatively gmall and m arket prom otion accounts only for 5% of
concentration.

By 1992, com pared t© 1990, the In portance of past size had declined quite substantially

and only 38% of concentration could be explained by the pastsize structure. The an aller
effect is due to a an aller regression coefficient, a w eaker correlation betw een pastand

current size and a higher varability in firm sizes. Capacity expansion becam e m ore

In portent and nvestm ent decisions explaned 31% of concentration. A s com pared w ith

1990, investm ent decisions w ere m ore strongly conelated w ith size. D espite thisw ider
range of significant determ nants of concentration, the unexplaned portion ncreased t©

26% 1n 1992.Sim ilartransform ationsw ere taking place nm any other ndustries.

33 Fallin M arketC oncentration and theR ol ofEntrants

A key phenom enon in transition was the substantial ncrease In the num ber of
firm s.Betw een 1991 and 1992 the num ber of firm s registered In our database doubled.
W hatw as the role of entrants in bringing concentration down? I order to exam ine the
ole of entrantsw e estim ate the follow ng equation

Size=a, + If entry + a, Past size + a, Capacity + a, If entry *C apacity +
a M arket+ a. If entry *M arket

where If entry isa dummy variable equal to 1 fornew firm s and the ram aining variables
are defined as n 3 .1). This equation was estimated for a num ber of ndustres using
data for 1992 and the concentration level was decomposed n temm s of different
strategies and relative contributions of entrants and incum bents!* .

14 If slope dumm jes are usad I regressions, the decom position formula given by 29) has to be

modified so that contributions of different strategies can be attrbuted t© ncoum bents and entrants

sparaely. T particular, n the m odified form ula, sizes and strategy ndicators have t© be averaged

Separately across entrants and incum bents and coupled w ith the appropriate regression coefficient.
12



Tabk2 D ecomposition of concentration in ‘m achnery foragriculture and forestry’ in
1990 and 1992

Pastsize - Capacity M arket Residual
1990
N =42
HHI=0.0616
Std Size) = 12601
R egression 09548 nsion. nsion.
coefficient
Average 097 1 1
Standard deviation 114 2 .09 321
Correlationw ith size  0.90 037 038
C ontrbution 0.83 0 0 017
1992
N =91
HHI=0.04
Std (Size) =163
R egression 073 029 029;-0.005"
coefficient
Average 059 1 1
Standard deviation 1.09 259 7.09
Correlationw ith size 0.76 0.68 027

* %%

C ontrbution 038 031 0.05 026

N otes:0 nly coefficients significantata 10% orbetter level are ncluded. nsignificant
g,oefﬁicients are entered as ‘Insignif.’.
. C oefficientsby M arketand Square ofM arket
This is the Jpintcontrbution of variablesM arketand Square ofM arket.
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W e look at four different ndustries, w here concentration declined and w hich saw
large Increases in the number of firm s. The industries chosen for presentation are
electrom echanical goods, food equinment, cament, and fish products. Relatve
contrbutions of Incum bents and entrants to m arket concentration are presented In Table
3. The num ber of ncum bents and entrants and the H irschm an-H erfindah] index are also
given. The relhtive contrbution of past size varies between 020 and 046. The
unexplained portion of concentration ranged betw een as Jow as 012 (fish products) and
ashigh as 043 (canent).A saprelude to the discussion of the respective contrbutions
of entrants and ncum bents, note that ndustries differed In the relative In portance of
particular stategies. For ‘electrom echanical goods’ and ‘equiom ent for food industry’,
capacity expansion was Inportent. I contrast to this, n ‘fish products’, m arket
prom otion played the m ajpor role n explaining concentration, and capacity expansion is
relatively unin portant. The negative sign in plies that this an all firm sw ere the Investors,
and this Jow ered concentration.

If contrbutions by entrants and hcumbents are aggregated ndependent of
strategy pursued, In ‘electrom echanical goods’ over 30% of concentration is explained
by decisions taken by incum bents. On the other hand, In ‘egquiom ent for food mdustry’
concentration is m ostly determ lned by entrants. In this particular ndustry there is a
strong polarisation am ong entrants. Large new firm s engage In capacity expansion and
their nvestm ent decisions explain 49% of concentration. Sm allnew firm s, on the other
hand, follow a more market orlented approach. Their decisions contribute quite
substantally t© Jow ering concentration, as a relative contribution of -0 15 suggests. In
this partdcular ndustry ncum bents are not nvolred I m arket prom otion and the
contrbution of their nvestm ent decisions t© concentration is also relatively m nor

(0.068).

T all four Industres the num berof entrants is quite large, w ith the num berofnew
firm s exceeding the num ber of ncum bents In ‘cam ent’ and ‘fish products’. H ow ever,
Jooking m erely at the num bers of entrants is m isleading, as new firm s m ight m ake
negligible contributions to concentration. For exam ple, In ‘can ent’, even though there
are 194 new fim s, com peting w ith 180 incum bents, their decisions explain less than
05% ofconcentration, w hile lncum bents’ decisions account for10% of concentration.

14



Tabke 3 R elattive contributions of Tncum bents and entrants t© concentration
Electrom echanic Equimentfor Fish Canent
algoods food hdustry products

HHIO9]1 0.0374 0.0494 01229 0.0097

HHI 92 0.0306 0.0301 00711 0.0071

Pastsize 04117 01996 04432 04640

C apacity 03781 05614 -0.0184 0.0796

by ncoum bents 02863 0.0677 -0.0126 00771
by entrants 0.0918 04937 -0.0058 0.0025
M arket 0.0604 -0.1520 04539 0.0262
by ncoum bents 0.0192 0 02054 0.0243
by entrants 0.0412 01520 02485 0.0019

Residual 0.1498 03910 01212 04302

Noofincumbents 95 51 37 180

No ofentrants 57 29 56 194

4 C onclusions

Concentration is usually explained at an ndustrty level, In r=laton to past
concentration levels, technological barrers (such asm inimum efficient scale), product
differentiation barrers, and endogenous sunk costs. H ow ever, stategic behaviour of
ndividual firm s directed at rival incum bents or potential entrants m ay lead t© higher
Jevels of concentration than wananted by the undertying technology and organisation.
Concentration should then also be seen as a result of choices made by firm s on
strategies, conditional on their other characteristics. Th order t© capture fim -level
determ nants of concentration w e propose a tw o stage m ethod, w here m arket shares are
modelled at a firtn level and the estim ates obtained are used to assess the wlative
contributions of firm characteristics to concentration.

The m ethod of decom posing concentration presented n the paper is based on
m odels of fim Jlevel variables determ Ining firm size. W e m ade a distinction betw een
purely technology based capacity expansion and am orem arket oriented strategy . This
distinction is approprate in exam ning changes in m arket structure In a transitional
econom v. Selected m anufacturing ndustries n Poland w ere exam ned for 1990 and

15



1992. A lthough the results of size estim ation and concentration decom positon are
unigue foreach industry, som e generalisations can bem ade.

Before transition, Inherited concentration w as the m ain determ nant of current
m arket structure. The strategy of capacity expansion w as the popular one. I the course
of transition the m arket orented approach becam e significantly m ore In portant, but the
variety in the ntensity w ith which this strategy w as pursued by firm s in m ost Industries
hcreased; In general, new firm shave been orientad to this approach to Increasing m arket
chares.
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