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FOREWORD

This study is one of a series of sectoral studies on the evolu-
tion of concentration in the Member States of the European

Community.

The studies are compiled by the national institutes and special-
ists engaged by the Commission to carry out the sectoral studies

programme.

In view of their specific and general interest and pursuant to
an undertaking given by the Commission to the European Parliament,

the studies are published unabridged in the original language.

The Commission adds no commentary:; the views and information

presented are the responsibility of the author alone.

Other studies under the sectoral research programme will be pub-

lished by the Commission as they are received.
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Introduction: Outline of the theoretical approach appliedl)

Competition is a dynamic process characterized by a continuous
sequence of what J.M. CLARK terms "moves and responses". This
dynamic competitive process represents an anonymous control and
guidance mechanism with financial sanctions. Pioneer profits
from a temporary lead on the market are both the result and a
condition of effective competition: they should not be squeezed
immediately but should be made to disappear only gradually,
giving the entrepreneur the incentive of a reriod during which
his initiative is not curbed. The speed at which pioneer profits
of any kind are eroded is used as a basis for determining the in-
tensity of competition. However, this concept of competition
theory, with its focus on market performance, is not easy to

apply in practice.

Market imperfections in the shape of product heterogeneity, lack
of transparency, inadequate foresight, time lags in the speed of
adjustment, etc. are both the result and a condition of enter-
prising competitive behaviour; according to the dynamic theory of
effective competition, market imperfections or monopolistic
elements (i.e. departures from the model conditions for perfect
competition) are therefore necessary for competition to be effec-
tive. The central problem of the theory of effective competition
is to distinguish from the competition policy angle between
desirable and undesirable market imperfections and thereby to
establish the pattern or patterns of factors of imperfection that
are to be regarded as a necessary and/or sufficient condition

for competition to be effective.

Effective competition is defined and measured by reference to
structural, behavioural and market performance characteristics:
in most cases, a combination of structural and behavioural
characteristics ("market-process definition") is used similar to
that advocated by KAYSEN and TURNER in their classic work on

1) See Ingo SCHMIDT, Wettbewerbstheorie und -politik. Eing E%n—
ftithrung, Stuttgart, 1981, Parts 1 and 2, with further biblio-
graphical references.




1)

antitrust policy:

"Antitrust policy, however, cannot operate directly either
on performance or on processes: Wwe cannot conceive of an
effective order which says, be efficient or, be competitive.
Rather, policy operates directly on market structure and on
firm conduct in order to affect processes and performance."
Assessing the competitive process by applying a combination of
structural and behavioural criteria has become the generally
accepted practice in US, German and Community antitrust policy;
greater emphasis is placed on the structural approach (e.g. for
merger control) or on the behavioural approach (e.g. when deal-
ing with predatory conduct), depending on the rationale of the
individual legal provision concerned.z) Market performance
criteria are not normally used for measuring effective competi-
tion, first because they are not sufficiently operational and
second because measures that directly influence performance are
not sufficiently consistent with the principles of a free econo-

3)

my and a free society.

In the interests of compatibility with competition policy and
competition law, it is therefore proposed that effective compe-
tition be equated with the absence of unreasonable market power,

defined by reference to structural and behavioural characteristics:

1)Carl KAYSEN and Donald F. TURNER, Antitrust Policy. An Econo-

mic and Legal Analysis, Cambridge, Mass., 1959, p. 59.

2)KAYSEN and TURNER (op. cit., p. 75) say the following about the

the relationship between the structural and behavioural
approach: " A firm possesses market power when it can behave
persistently in a manner different from the behaviour that a
competitive market would enforce on a firm facing otherwise
similar cost and demand conditions. When the "can" in this
definition is emphasized, we see that the concept of market
power is basically a structural concept."
3)Joe S. BAIN, Industrial Organization, 2d ed., New York, London,
Sydney, 1968, pp. 498 et seg. refer to a severe restriction
of the means for pursuing the objectives set:"This restriction
is that ... it should be sought in the main through devices
that foster and maintain impersonal market processes as the
main direct regulators of enterprise activity ... Departing
from the axiom, it may be argued substantively that impersonal
regulation by the market is preferable to extensive bureau-
cratic regulation by men, and more consistent with our demo-
cratic political system."



these characteristics are investigated by the market structure
and market conduct tests. Market power can be exercised either
by single firms holding a dominant position or at least enjoying
extensive room for manoeuvre vis-a-vis their competitors, or by
groups of firms (through tight oligopolies, which are character-
ized by a high degree of interdependence, or through collective
monopolies based on restrictive agreements). Limiting or con-
trolling the market power of such firms is one of the main tasks

of competition policy.

The market structure test is concerned with the number of sellers
and buyers and their market shares (market monopoly), the degree
of homogeneity and market transparency and hence the speed of
response to changes in the market situation, the market phase,
the type of entrepreneur, the degree of capacity utilization and
of integrationl), and other so-called conditioning factors. The

market conduct test examines whether and to what extent the

various parameters of action are applied over time, whether they
are applied individually or collectively at one and the same time
(conscious parallelism) and whether such competitive conduct

presents buyers with alternatives.

It follows from this brief description of the design of the con-
cept of effective competition that competition, in addition to
being a function of the number of sellers, also depends on a
fairly large number of characteristics investigated by the
market structure test ("conditioning factors") and on actual
market conduct. In this study on the suitability of concentra-
tion measures for competition policy a relationship is none the
less seen between the market morphology factor and the intensity

of competition, because:

1)

Owing to existing integration, the level of concentration
derived from industry statistics is in most cases too low.



- In an examination of whether or not effective competition
exists, morphology carries a special weight among the con-

ditioning factors (theoretical justification):

- Morphology is that conditioning factor which, as regards its
operational and justiciable aspects can most easily be in-
fluenced by competition policy and therefore represents the
most obvious basis for approaching competition policy (policy

justification).l)

Part 1 below discusses the importance of the level of concen-
tration for competitive policy. It is essential, however, to
bear in mind the difference that delimitation of the relevant
market can make: a very broad definition produces very low

levels of concentration, while a very narrow definition inevi-

tably results in very high levels of concentration.

I. A critical level of concentration and the threat to

2)

effective competition

1. The importance of the level of concentration for competition

(i) Before investigating the relationships between the level

of concentration and the effectiveness of competition, we must

try to establish whether there is an optimum market structure

in the narrow sense of the term (= market morphology) that par-
ticularly favours attainment of the traditional objectives of
income, performance-linked income distribution, optimum allocation
of factors of production and technological progress in pro-
duction and production methods. Specialist literature suggests

four possible forms of optimum market structure:

- older literature {(e.g. neo-~classical and German neo-liberal)

1) The Commission Decision in Continental Can, which the Court

of Justice endorsed at least where the principle was concerned
must therefore be seen as a step in the right direction
(restoration of competitive structures).

2) See the summary by Hartwig BARTLING, Leitbilder der Wettbe-

werbspolitik, Munich, 1980, pp. 117-125, and Herbert SCHMID-
BAUER, Allokation, technischer Fortschritt und Wettbewerbs-
politik, Tubingen, 1974, pp. 154-197.




- regarded polypoly as the optimum form;l)

- ALMARIN PHILLIPS and KANTZENBACH consider loose oligopoly,
characterized by a moderate degree of interdependence between

firms, to be the optimum market form:z)

- SCHUMPETER, SALIN and others have described tight oligopoly

(monopoly broadly defined) as the optimum form;

- HAYEK and HOPPMANN take the view that, being process of dis-
4)

covery, competition does not have any optimum market form.

The KANTZENBACH/HOPPMANN controversy5) produced broad agreement
on the idea that an optimum market structure with fostered com-
petitive conduct and competitive performance while making allow-
ance for any conflicts between the objectives of maintaining
effective competition and achieving economies of scale in the

broad sense could be found both in polypoly and in loose oligo-

1) See Walter EUCKEN, Grundlagen der National®tkonomie, 8th ed.,
Berlin, Heidelberg, New York, 1965.

2) See ALMARIN PHILLIPS, Market Structure, Organization and Per-
formance, Cambridge, Mass., 1962, and Erhard KANTZENBACH, Die
Funktionsf8higkeit des Wettbewerbs, 2nd ed., Gbttingen, 1967.

3) See Edgar SALIN, "Soziologische Aspekte der Konzentration",
Die Konzentration in der Wirtschaft, edited by F. NEUMARK,
Schriften des Vereins fiir Socialpolitik, Vol.22, Berlin, 1961,
pp. 16-44, and Joseph A. SCHUMPETER, Capitalism, Socialism,
and Democracy, New York, 1942.

4) See F.A. VON HAYEK, "Der Wettbewerb als Entdeckungsverfahren",
Freiburger Studien, Tibingen, 1969, pp. 249 et seqg., and Erich
HOPPMANN, "Das Konzept des wirksamen Preiswettbewerbs'", Recht
und Staat in Geschichte und Gegenwart, Issue 484/485, Tubingen,
1978, pp. 15-20.

5)

See Erhard KANTZENBACH, op.cit., Erich HOPPMANN, '"Das Konzept
der optimalen Wettbewerbsintensitdt", Jahrblicher fir National-
Bkonomie und Statistik, Vol. 179 (1966), pp. 286-323; Erhard
KANTZENBACH, "Das Konzept der optimalen Wettbewerbsintensitat -
Eine Erwiderung auf den gleichnamigen Besprechungsaufsatz von
Erich HOPPMANN", Jahrblicher fiir National®tkonomie und Statistik,
Vol. 181 (1967), pp. 193-241, and Erich HOPPMANN, "Die Funk-
ionsfdhigkeit des Wettbewerbs - Bemerkungen zu Kantzenbachs
Erwiderung", Jahrbiicher fiir National®konomie und Statistik,
Vol. 181 (1967), pp. 251-264.




poly. But the controversy also produced broad agreement on the
thesis that, typically, the dividing line between a competitive
and a non-competitive structure lies between loose oligopgly and
tight oligopoly, the latter being characterized by a very high
degree of parametric interdependence or mutual reaction that does

not normally leave room for individual competitive conduct.

(2) However, the distinction made between comrpetitive polypoly
and competitive loose oligopoly, on the one hand and non-compe-
titive tight oligopoly on the other must not be interpreted to
mean that competition is merely a function of the number of
sellers or buyers. This recognition is already reflected in the
definition of oligopoly, which, departing from the literal mean-
ing (oligopoly = few sellers) no longer focuses solely on the
number of suppliers but also on the existence of a more or less
high degree of interdependence or mutual reaction; this is deter-
mined by the other structural characteristics as well as by
morphology. The influence of these structural characteristics
(the so-called conditioning factors) may therefore mean that com-
petition exists even where there is a high level of concentration
(e.g. duopoly on an expanding market) or that it does not exist
despite a very low level of concentration (take, for example, the
polypolistic markets for doctors and dentists, who do not compete
against one another because of an acute sense of status and the
consequent absence of a spirit of competition). Consequently,

a link can be said to exist between the level of concentration

and the effectiveness of competition only to the extent that

competition is threatened as concentration increases. This for-
mulation also covers the possibility of distortion in individual
cases and focuses only on typical links which, in addition, vary
with the branch structure. Under price and competition theory,
the significance of a rise in the level of concentration there-

fore lies in the danger which it poses of an increasing symmetry

of interests, prompting economic agents to modify their objectives

and kehaviour. Empirical studies and theoretical analysis reveal



that, from a specified level of concentration, firms find it
advantageous to pursue joint profit maximization rather than indi-
vidual profit maximization as usually assumed in price theory.
There is therefore the danger that, above a specified level of
concentration, firms may change their objectives and pursue a

1)

joint pricing policy on the basis of a gquasi-agreement involving
either contract-like obligations falling within Article 85 of the
EEC Treaty or actual parallelism of action based on group disci-
pline or price leadership and falling within Article 86 of the

EEC Treaty. Any further rise in the level of concentraticn creates
a dominant position for a single firm which has wide room for
manoeuvre vis-a-vis its competitors and is no longer controlled

by effective competition, the ultimate stage being partial mono-
poly or complete monopoly. However, the main problem for competi-
tion policy today is not dominant positions held by individual
firms, but those held by groups of firms which jointly control

the market.

Even though the scope for a joint pricing policy of this kind also
depends on other factors such as the degree of homogeneity, trans-
parency or the market phase, the level of concentration is a

major incentive for the pursuit of such a policy. KAYSEN and

D For the objective of joint profit maximization through a joint

pricing policy, see in particular William FELLNER, Competition
among the Few, New York, 1949. According to this concept,
oligopolists seek to maximize profits jointly by fixing a
(joint) "monopoly price" and by selling the "monopoly quantity"
jointly. The joint profits, which have to be shared out among
the individual oligopolists (problem of distribution), are
greater than the sum of the individual profits earned through
individual profit maximization.

FELLNER, however, qualifies the pure principle of joint profit
maximization by allowing for long-term objectives and for the
desire to avoid uncertainty, factors which in his view prevent
suppliers from fully exploiting the oligopoly situation.




TURNER put this as followg:l)

"To be sure, factors other than the size and character of
the rival firms are important in determining the way on
oligopolistic market functions -~ the nature of the product,
the technological maturity of the industry, the rate of.
growth of demand, the cyclical stability of demand, are all
important. But within the framework defined by a agiven set
of values of these variables, the larger the number of rival
sellers and the smaller the relative size of the largest few,
the more likely will it be that no firm and no group exer-
cises much market power."

in view of the influence of the other conditioning factors, the
"critical" level of concentration therefore varies upwards or
downwards. If we take, say, eight firms operating on a transparent
and stagnating market for homogenous products, it is highly like-
ly that, because of the high degree of interdependence, we will
have a tight oligopoly and hence a joint pricing policy as des-
cribed above. If, however, we have the same number of suppliers
offering relatively heterogenous products on a non-transparent
expanding market, the firms will be only partly interdependent

and the situation will be loose oligopoly with presumably effect-

ive competition.

These considerations modify the findings on the relationship
between effective competition and the level of concentration:
in our example with eight firms competition, although threatened,

is not in itself eliminated.

These theoretical considerations, which suggest that competition
is threatened as concentration increases, have been tested empir-
ically. The studies available (those carried out by BAIN, MANN
and WEISS, for example) use only the concentration ratio CR,

2)

which is the simplest measure of concentration.

1)

KAYSEN and TURNER, op. cit., p. 115; William G. SHEPHERD (The
Treatment of Market Power. Antitrust, Regqulation and Public
Enterprise, New York and London, 1975) comments as follows on
the significance of market share for the market structure
test: "Market share is probably the central element in market
structure. Barriers and the oligopoly group are probably
secondary." (Chapter 2, p. 61).

2 . . .
) For a discussion of adequate concentration measures from the

angle of competition theory, see F.M. SCHERER, Industrial
Market Structure and Economic Performance, 2nd ed., Chicago,
1980, pp. 56-64.




This one-dimensional measure indicates the share of sales (the
most commonly used variable) of the k largest firms in a parti-

cular branch of industry.

The following summary of the findings of the empirical studies
will show whether the concentration ratio CR is an adequate
measure of horizontal market power for the purposes of competition

policy.

2. Use of concentration ratios and their jmplications in compe-

tition theory

(1) The concentration ratio CR has been used in a large number
of investigations into a possible causal relationship between
market structure and market performance. These investigations
were undertaken to identify the market shares of the k largest

enterprises that result in non-competitive market structures,

i.e. to establish whether once market shares had reached a speci-

fied size, competitors engaged in spontaneous coordination and

conscious parallelism (e.g. over price increases) with the result

that group discipline stopped any competitive initiative. The
investigations started from the test hypothesis that there is a
positive correlation between the concentration ratio and profits,
in other words that, as market power increases, the level of
branch profits increases. Various investigations of this kind

have been conducted over the last thirty years.

(2) In a pioneering study conducted in 1951 and covering the
period 1936-1940, BAINl) looked at 42 industries and in all 235

firms in an attempt to identify this correlation. Although a

positive relationship was seen to exist between the concentration

b See Joe S. BAIN, "Relation of Profit Rate to Industry", The

Quarterly Journal of Economics, Vol. 65 (1951), pp. 293-324.




ratio and average profit rate,l) the simple correlation coeffi-
cient was only 0.28. When BAIN then split the industries into
two homogenous groups, he found that there was a critical concen-
tration ratio above which average profit rates were significantly
higher and below which they were significantly lower (dichotomy
thesis). The dividing line between the two groups was a market
share of around 70% for the eight largest firms in each industry.
In other words, from an eight-firm concentration ratio of 70%,
poligopolistic interdependence leads to non-competitive behaviour
with behaviour patterns between the competitors on a particular
market changing abruptly rather than gradually.?)Such non-competi-
tive behaviour takes the shape of explicit or tacit cooperation
between the firms concerned which enables them to fix prices, gives
them room for manoceuvre on the price-cost front and, above all,
makes it possible for them to raise profit rates from a competitive

to a monopolistic level.3)

BAIN discovered that the average profit rate in industries where
the eight largest firms accounted for over 70% of output was 11.7%
compared with only 7.7% elsewhere. 1In a second study covering

the period 1948-51, he came to the conclusion that the same general
correlation between the concentration ratio and profit rates was

4)

also obtained in the post-war pericod.

1) BAIN was concerned with possible relationships between the

concentration ratio and the average profit rate in specific
industries. His focus was fundamentally different from that
of the Commission in the Sixth Report on Competition Policy
(covering 1976), where the issue was whether, within a speci-
fic branch of industry (e.g. the food industry) small, medium-
sized or large firms were the most profitable.

2) See SCHMIDBAUER, op. cit., p. 189.

3) See SCHERER, op. cit., Chap. 6: "Conditions Facilitating Oligo-

polistic Coordination" and Chap. 7: "Conditions Limitating
Oligopolistic Coordination".

4) See Joe S. BAIN, Industrial Organization, 2nd ed., New York,

London, Sydney, 1968, pp. 445-447,




1)

(3) The most comprehensive investigation was by WEISS, who

in 1974 analysed forty-seven studies carried out in the period
1936-74 in the United States, Canada, the United Kingdom and
Japan. The studies examined had employed not only the concen-
tration ratios for the eight largest firms but also those of

the four, twenty and fifty largest firms. 1In these alternative
studies with four-firm, eight-firm, twenty-firm and fifty-firm
concentration ratios, the profits of the fifth to fiftieth largest
firms did not appear to have any significant effect on the aver-

age profit rate.

The findings of the empirical studies carried out to date corro-
borate the assumption that profits increase as market power
increases even though there is no perfect correlation between
the two, something which cannot be expected in any case since
there are the other conditioning factors. The so-called criti-
cal level of concentration thus varies in either direction on
individual markets, and there is no single critical level of

concentration for all markets.2

(4) It would appear, however, that a critical level of concen-

tration does exist not only for the relationship between concen-

tration and industry profit rate but also for the application of

technical progress.

3)

In 1967 SCHERER

centration and technical progress in specific industries. For

investigated the link between the level of con-

this, he took the number of scientists employed in an industry,

the number of scientists and engineers, and the average number

1)See Leonard W. WEISS, "The Concentration-Profits Relationship

and Antitrust", Industrial Concentration, the New Learning, ed.
by Goldschmid, J. Harvey, H. Michael Mann and J. Fred Weston,
Boston, Toronto, 1974, pp. 184 et seq.

See also Frederick E. GEITHMAN, Howard P. MARVEL and Leonard

W. WEISS, "Concentration, Price and Critical Concentration
Ratios", The Review of Economics and Statistics, Vol. 63 (1981),

pp. 346 et seq.

2)See also BARTLING, gop.cit., p. 123.

3)See F.M. SCHERER, "Market Structure and the Employment of
Scientists and Engineers", American Economic Review, Vol. 57
(1967), pp. 524-531.



of those scientists and engineers engaged in R&D as alternative
indicators of technical progress. He came to the conclusion that
where a threshold of 50-55% is exceeded, a further increase in the
concentration ratio (CR4) results in declining employment ip R&D.
He also found that it was only above a concentration ratio (CR4)

of around 10-14% that any technical or scientific personnel were
employed at all. He thus identified a lower and an upper threshold

value.

(5) These empirical studies QMMWWL
1

The arguments advanced were broadly along the following lines:

-~ The concentration ratio is an imperfect instrument for measur-
ing market power because, focusing on market shares alone, it
disregards other features of market structure. It does not take
in such factors as the degree of product homoageneity, market
transparency, barriers to entry and hence potential competition,
the type of entrepreneur, the scope for inter~firm cooperation,
interlocking directorates, the degree of capacity utilization

and the impact of other structural characteristics:

- In order to apply the concentration ratio (CRk)’ information is
needed on the market shares of the k largest firms. For this,
however, the relevant market must first be adequately defined.
And the broader the definition, the smaller the market shares

of the firms to be considered;

1) See Christian MARFELS, "Erfassung und Darstellung industrieller

Konzentration", Wirtschaftsrecht und Wirtschaftspolitik, Vol.
52, Baden-Baden, 1977, and Herbert SCHMIDBAUER, Allokatijion,
technischer Fortschritt und Wettbewerbspolitik, Tubingen, 1975,
pp. 154-197.




- Market share is thus established by reference to a particular
characteristic assumed to reflect correctly the level of con-
centration. The variables most commonly used are sales and
the number of persons employed. The drawback with sales, how-
ever is that prices are included in such a way that, even with
the same volume, different levels of sales may be recorded
because of differing price structures. The number of persons
employed may give a distorted picture of the extent of concen-
tration in that no distinction is made here between capital-

intensive and labour-intensive production methods;

- The problem with using the concentration ratio in the case of
conglomerate firms is that the sales figues are for total sales
of all products, so that sales of products from outside the

branch in gquestion are included in market shares;

- The concentration ratio also fails to reflect the extent of
vertical integration, that is to say control over appropriate

resources?;

- The explanatory value of the concentration ratio also depends
on the extent to which the dominant firms in a particular
branch of industry differ structurally from the other firms
in that industry. The concentration ratio overstates the
relevant level of concentration where the leading firms export
relatively more (with a larger share of the domestic market
being left for the smaller firms), supply their own establish-
ments to a relatively greater extent (double counting) or are

less specialized than the relevant industry overall:

~ Changes over time in the composition of the k largest firms
do not show up in the concentration ratio. High concentration
ratios may be recorded for years on end even though the k

largest firms are constantly changing;

- Lastly, the concentration ratio itself can also be criticized
on methodological grounds, since the ratio for the k largest
firms does not tell us anything about the distribution as

between these k firms and fails to take account of the import-



- ance of the "remaining" firms,. that is to say of their number
and distribution. Only the overall concentration curve would

provide this information.

(6) In spite of these shortcomings, the following points in par-

ticular militate in favour of using concentration ratios for de-

1)

picting business concentration:

- Concentration ratics illustrate in exemplary fashion the size
of the units in terms of particular variables, with other
structural characteristics such as the number of other market
participants, concentration ratios permit a separate assess-
ment of the facts relating to concentration. In summary
measures of concentration, by contrast, all the structural
features are intermingled, so cannot be directly assessed for

the purposes of competition policy:

~ Concentration ratios express primarily the level of concentra-
tion between the largest firms since these are particularly

important as regards competition policy;

- Concentration ratios are the measures of concentration most
commonly used internationally and therefore permit comparisons

between countries:

- Concentration ratios require little statistical material, are
easy to handle and can be constructed in such a way that they
have a relatively high information content but do not infringe

the official rules governing secrecy.

Concentration ratios for the four or eight largest firms are thus
used partly for reasons of expediency to do with the statistical
data available and partly in view of the empirically determined
threshold values. The distribution both within and outside the

2)

nucleus must be ascertained using other measures.

1 See Monopolkommission, 1. Hauptqutachten 1973/75: Mehr Wett-

bewerb ist mdglich, Baden-Baden, 1976, para. 152.

2) See SCHERER, op.cit., pp. 183-186, who analyses number and
size distribution as important structural dimensions.



- 17 -

(7) In line with the two concepts of market power outlined in
the introduction, the following criteria should be used when
attempting to find an adequate concentration measure for identi-
fying, solely on the basis of the morphological factor, market

structures that are a threat to competition:

- the market share of the leading firm, the gap between that
share and the market shares of the remaining firms and the

distribution of market shares among the latter (disparity):

- the market share of the nucleus of four or eight leading firms
and the distribution of their market shares as between them-
selves, and the gap between those shares and the market shares
of the remaining firms and the distribution of the latter
(disparity).

In an exercise of this kind, the impact of the other conditioning

factors and the criteria of market conduct are disregarded.

The extent to which competition is threatened must, however, be
assessed differently, depending on the distribution within the
nucleus of the four or eight largest firms. The following

examples illustrate this point:

- one firm has a 35% market share (dominant) and the other three
or the other seven each have a share of 5% (CR4 or CR8 respect-
ively:

- all four firms have a market share of around 12% each or all
eight firms have a market share of around 9% each (symmetrical

distribution) ;

~ four firms have market shares of 20%, 12%, 10% and 8% respect-
ively or eight firms have market shares of 20%, 12% 10%, €%,
2x6% and 2x4% respectively (asymmetrical distribution with no

market dominance).

Other things being equal, the threat to competition will be

greater in the first two examples than in the last.



In addition to the distribution of market shares within the

nucleus, the following must also be ascertained:

- the rank number of the firm as of which there is a noticeable
gap between the oligopolistic nucleus and the remaining firms

(a significant drop in the size distribution):

- the number of remaining firms and their distribution in the

light of the influence this so-called competitive fringe exerts
in partial oligopoly on the nucleus. It can be assumed that
the more of them there are and the more uniform their size dis-
tribution, the less significant they are for competition

policy (and vice versa).

From the viewpoint of competition theory, the purpose of an in-
vestigation into the distribution of market shares outside the
nucleus is to circumscribe the dominant group of firms, which

need not always be identical with the four or eight largest firms
selected for reasons of statistical practicability or on the basis

of empirically determined threshold values.

These points will have to be borne in mind when examining the
suitability of the various concentration measures for detecting
concentration or critical areas of concentration:; in other words,
in attempting to measure probable (typical) relationships between
the intensity of competition and the level of concentration, we
should, if we cdo have to leave aside the influence of the other
conditioning factors, take into account all the aspects of the
morphological factor, i.e. number and disparity: when constructing
the index. Concentration and disparity may here have opposite

effects on competition:

-~ other things being equal, increasing concentration reduces the

1)

intensity of competition:

1 . . . . .
) In extreme cases, however, concentration that is increasing in

a formal mathematical sense may add to the intensity of compe-
tition where, for example, some of the remaining firms combine
to form a competitive entity; thereby loosening the oligo-
polistic nucleus. This restricts the remaining firms' formal
room for manoeuvre, but augments their material freedom to
take decisions.



- other things being equal, increasing disparity reduces the
symmetry of interests (asymmetrical oligopoly) and thus in-
creases the identity of competition; this holds good, however,
only so long as the disparity does not become such that the
dominant oligopolistic group develops into a dominant single

firm.















2. Properties of concentration measures: uniformly standardized

measures

Attempts have been made recently to substantiate measures of con-
centration (K) and measures of disparity (D) axiomatically.
)

According to thnkl , a plausible category of simple concentration

measures would have the following properties:

- Standardization: Measures of disparity and of concentration

should take values in the region 16—17. To make them more
descriptive, the values can be multiplied by the factor 100
to yvield a range of 45—1097. We use these values for practical

calculations;

- Principle of transfers: A shift from small to large units

should increase disparity and concentration, while a shift

from large to small units should have the opposite effect:

- Proportionality test (replication): If each statistical unit

is divided into ¢ units of equal size, inequality should not
be affected, while concentration should decrease by the factor
1/c:

- Supplementary test: Supplementing a given distribution with

units of zero size performs an important function. In practice,
very small units are incorporated. By adding (c~-1)n zero-—

size units in an existing distribution of n units, we obtain
the distribution of cn units overall. This should not affect

3)

concentraion, while disparity should approach its upper limit

in a uniform manner.

1) M.D. JOHNK, Eine axiomatisch begriindete Methode der Konzentra-
tionsmessung, Institut flr Angewandte Statistik der Freien
Universitdt Berlin, 1970.

2) As explained on pp. 22 et seq.,an increase in ineguality may
foster competition in an oligopoly.

3)

Where a given distribution is supplemented with small units,
the larger n and the smaller the market share of a small unit,
the less concentration is affected.



The principle of transfers is economically meaningful with an eco-
nomic basis, the proportionality and the supplementary tests are

clear enough and standardization is desirable for practical reasons.

Measures that possess the properties described and are continuous
are referred to by JOHNK (1970) as uniformly standardized measures.
This section and the following are concerned solely with simple
measures of this kind. For a better understanding of the structure
of such measures, the measure of disparity is replaced by a counter-

measure, the measure of parity, the sum of the two measures being

1. The proportionality and the supplementary tests then display
the following symmetrical properties: in the case of the propor-
tionality test, concentration decreases by the factor 1/c¢ and -

parity remains constant, while the situation is exactly the oppo-
site in the case of the supplementary test, with concentration

remaining constant and parity decreasing by the factor 1/c.

A simple relationship is obtained for the measures in guestion :
the product of the measure of concentration, the measure of parity
and the number of units is always 1. Thus, with a given number of
units, there is a clearly-defined measure of disparity for each
measure of concentration. The impact on concentration of changes
in disparity and in the number of units can therefore be deter-

mined.

In the case of standardization, the limits derived are even more
accurate than required:

OSDgl—_l_ .
- n
which lie in /0-1/ for large n.
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A value for the minimum number of units 1/K present can be derived
from the lower limit for K. This consideration is based on the

principle of "numbers equivalent". We need to determine how many



firms of egual size would have to be present for there to be a
given level of concentration. Another reguirement imposed on
concentration measures is concerned with the response to mergers
and divisions. The measures under consideration react to mergers
(regarded as transfers with subsequent withdrawal of a zero-sized
unit) in the same direction: after a merger, concentration always
increases, while disparity may increase or decrease depending on
whether the positive transfer effect or negative withdrawal effect

predominates.

3. Discussion of special measures of concentration

(a) Measures that can be derived directly from the concentration

curve

The concentration ratios CRi’ read off the vertical axis of the

concentration curve, are variables that are statistically easy

to determine. Where criteria of market structure are applied,
critical values for the concentration ratios are regarded as
indicating the existence of market power; these values are CR1=
50% and CR,= 50-80% in the United States (KAYSEN-TURNER Bill 1959,

4
HARRIS Bill 1968/71 and HART Bill 1972/73) and CR1= 33%, CR3= 50%
and CR.= 67% in Germany (Section 22(3) of the GWB-Act against

5
Restraints of Competition. 1In order to determine the first con-

centration ratios, information is needed only on truncated partial
distribution of the largest firms with a given total value of
the variable. If several concentration ratios, e.g. CRl’ CR4, CR8

and CR are given, the front end of the concentration curve can

20’
be broadly reconstructed.

The concentration ratio CRi is a point measure, i.e. we need to

know only a single point along the concentration curve in order

to calculate it. Calculation of a summary measure takes in all

market shares p;- Supplying several point measures is, however,
just as informative as description in the form of a single summary

measure.



In addition to concentration ratios CRi’ average concentration

ratios are also looked at. They give the average market share
of the i largest firms and can be interpreted as secant slopes
below the concentration curve. The average market share of the
remaining smaller firms can similarly be determined. We will
return to these average values when discussing measures of

dominance. Lastly, marginal concentration ratios are simply

the market shares Pi themselves. They can be depicted as slopes

of tangents to the concentration curve.

(h) Generalized Herfindahl indices

The best-known and most widely used measures of concentration

are the generalized Herfindahl indices H :1)

Depending on the wvalue given to d, we obtain a special measure of

concentration:
Where & = 2, we obtain the simple Herfindahl index
n
Hy = Z P12
i=1

Where«_= 3, we obtain a higher-order Herfindahl index which gives

even heavier weighting to the large units than does H2, with the
result that the impact of small units in the measure of concen-

tration is even weaker than with H2.

In the extreme caseck= 1, we obtain the exponential index, which

is closely linked to the entropy:

b See G. BRUCKMANN, Einige Bemerkungen zur statistischen Messung

der Konzentration, Metrika, Vol. 14 (1969), pp. 183-213, and in
in particular pp. 195 et seg., W. PIESCH, loc. cit., p. 153,
and L. HANNAH and J.A. KAY, Concentration in Modern Industry,
London, 1976, pp. 55 gt seq.
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The larger the value attributed to , the more the corresponding
Herfindahl index will approach the wvalue of the largest market
share, which thus represents the upper limit of all generalized
Herfindahl indices. Herfindahl indices therefore display rela-
tively small values, e.g. in the range of 10-20, even where there
is considerable concentration. The reason for this is the upper
limit CRl' Where, CR1 = 50%, for example, no measure of concen-
tration H can yield values greater than 50. As a result, the
values for all possible concentrated distributions are clustered
together in the lower range of 1E¥1og7. The larger the value of

. the greater the emphasis on the importance of the large firms,
and in the extreme case only the largest market share will be taken
into account. The Herfindahl index thus gives a heavier weighting

to large firms than does the exponential index.

Another measure of concentration is the Rosenbluth index RB, which

can be defined geometrically by reference to the area above the
concentration curve A. It is in fact equal to the reciprocal of
double the area above the concentration curve (see Fig. 2). Hence,
the greater the curvature of the concentration curve, the greater
the index will be. It attaches an even smaller weight to large
firms than the exponential index. The associated measure of in-

equality is the well-known Gini coefficient R, which can be defined

as being equal to double the concentration area (see Fig. 1). A
new measure of concentration can be derived from two such measures
by first taking as the appropriate measure of disparity the
weighted arithmetic mean of the measure of disparity and then
calculating the new measure of concentration on the basis of the
relationship between concentration, disparity and the number of
units. This establishes a balance between the two underlying
weighting patterns. As a hybrid that combines aspects of the

concentration approach (point measure) and Herfindahl indices as



summary measures, the Horvath indexl) has acquired some import-

ance; 1t does not always satisfy the principle of transfers, is
standardized in an unusual manner and does not satisfy the pro-
portionality test. It is therefore of limited use as a measure

of concentration.

(c) Measuring concentration when there is incomplete statistical

data

In many cases, the data necessary for carrying out a statistical
measurement of concentration are incomplete. Frequently, all
that is available is individual values for the large firms, the
total number of firms and the total value or individual points
on the concentration curve. It is therefore important to know
whether in these cases too concentration can be calculated or

whether, at least, ranges can be established.

Taking the statistical data available, an upper limit for any
measure of concentration, e.g. the Herfindahl index, is obtained
if, starting from the points given on the concentration curve,
all possible transfers are made to the largest firms (beginning
with the largest) while maintaining the convexity of the curve.
Where only the market shares of the largest firms are known, cal-
culation of the Herfindahl index for this truncated - newly
standardized - distribution generally produces an unduly rough

2)

estimate. A lower limit is obtained by assuming the smallest
possible ineguality and in particular uniform distribution among

the (unknown) small firms.

b See J. HORVATH, "Suggestion for a Comprehensive Measure Qf
Concentration", Southern Economic Journal, Vol. 36 (197G),
pp. 446-452.

2)

See the unduly rough estimates made, for example, by C. )
MARFELS, A Study on evolution of concentration in the beverages
industrv in the Federal Republic of Germany, International
sectoral comparisons including analyses on the beverages in-—

dustries in Germany and Europe, Vol. 2, Commission of the
European Communities, 1979.




Here are two examples:

Example 1
Data available:
P, = 32%, P2=P3=P4=6%
Lower limit for the Herfindahl index: (P5 = P6 = ... =0 %)
H = (0,322 + 3:0,06%) + 100 = 11,32
Upper limit for the Herfindahl index:
—_ — — — o, — [¢]
(P5 = P6 = ... = P12 =6 % P13 = 2 %)
Ho = (0,322 + 11~0.062 + 0,022)' 100 = 14,24,

This yields the range /11.32 - 14.24/ for the Herfindahl index.
The Herfindahl index for the truncated distribution of the four

largest firms is 45.28, too rough an estimation.

Example 2

Data available: CR4 = 50% CR8 = 70%

The two positions of the concentration curve giving extreme values

for the Herfindahl index are illustrated in Fig. 3.

) o
\ CR, , C(with H . ), C(with H__ )
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Fig. 3: Positions of the concentration curve that, with given
concentration ratios, produce extreme values for the
Herfindahl index. We find H ., = 7.25 and H = 15.5

m
and hence 7.25¢HX15.5. mn ax



4. Problems of aggregation

Most of the concentration studies carried out on behalf of the
Commission are country studies and thus focus on national markets.
To obtain a picture of concentration on the Community market as

a whole, the country results need to be aggregated.

Where different firms are active on the market in all countries,
concentration on the total Community market is always lower than
the highest level of national concentration and may even be lower
than the lowest level. Disparity, on the other hand, is always
greater than the lowest national disparity and may even be greater
than the highest national disparity. 1In short, the tendency in
the event of aggregation is for concentration to decrease and for
disparity to increase. If complete concentration curves are
available for all countries and if we know the shares of the total
market held by the individual countries (expressed in terms of

the total value), we can construct the concentration curve for

the aggregate by arranging the newly weighted market shares in
order. Individual concentration ratios (with the exception of

CRl) cannot, however, be aggregated in this way.

Similarly, in the case of the simple Herfindahl index and the
exponential index, to calculate the index for the aggregate from
one, we need to know only the national index values and the

national total values.

Difficulties arise both in calculating the overall indices and

in estimating them against the individual indices where a firm
operates on a number of national markets. In addition to the
aggregation described above, additional calculations concerning
theoretical mergers have to be performed. These adjustments

are straightforward in the case of the Herfindahl index and the
exponential index provided we know the market shares of the firms
concerned on the individual national markets. The concentration-
reducing effect of aggregation can be mitigated by the merger
effects that have to be calculated.



5. Use of measures of dominance to identify oligopolistic

nucleij

With a critical level of concentration of, say: CR4 = 50% or
value for the Herfindahl index ranging from 10 to 20, it is often
useful to draw a dividing line between a potential group of
large firms and the remaining smaller firms. A sudden drop of
this kind in the size distribution is typical of various sorts
of oligopoly. For a boundary value k a measure of dominance
gives an index for the "dominance" of the k largest firms over
the remaining smaller firms. By allowing k to vary and by iden-
tifying the point at which the measure of dominance is greatest,
we are able to identify a potential oligopolistic nucleus.
Structurally at least, an oligopolistic group exists where a
sharp drop occurs at the front end of the size distribution,
with a few large firms clearly outdistancing the following group
or the small firms. The oligopolistic group can be easily iden-
tified by describing the drop in the size distribution in terms

of the relationships x i.e. the slope of the concentration

k I
Xk+l A
mining maximum values. This simple slope index D should be

curve, and by deter-

determined first.

We would recommend use of two other measures of dominance, which
can be illustrated with the help of the concentration curve: the
longest concentration curve chord (DS) - S is here reminiscent
of the Schutz coefficient, a widely used measure of disparity,
which is represented by the longest Lorenz curve chord - and the
Q

Linda dominance D* (see Annex). Yet another measure of dominance
can be derived from the Herfindahl index by classifying the k
largest firms and the remaining firms into two homogenous groups
in which the units in each case have the same market share and

by calculating the (external) Herfindahl index for this situation.
The limit kH' at which this Herfindahl measure of dominance (DH)
is greatest, makes a clear line of demarcation between the group

of large firms and the group of small firms.



Measures of dominance can also be used for truncated distributions.
As the cut-off line approaches the total number of units, the
boundaries of the oligipolistic nucleus, identified using a measure

of dominance, stabilize.

Following on from Section 6, oligopolistic nuclei will be deter-—
mined by way of a small model calculation: the threshold values
broadly match one another in the case of the measures of dominance

calculated.

The following section looks into the suitability for concentra-
tion analyses of the Linda indices, which are used in the EEC
studies and which are, to some extent, also regarded as measures

of dominance.

6. LINDA-Indices

Since 1972 or thereabouts, the analytical concentration studies
carried out by or on behalf of the Commission have employed, in
addition to concentration ratios, a large number of Linda indices.
The basic building blocks for all Linda indices are the ratios

of the mean value of a particular variable for the i largest firms
to the mean value of that variable for the remaining k-i small
firms. Dominance is the term we use to describe this ratio of

an "upper mean value" to a "lower mean value"; Linda refers to
the "ratio of oligopolistic dominance". The measure of dominance
thus expresses the multiple by which the average of the i largest
firms is larger than the average of the remaining k-i small

firms.l)

Starting from the correct premises that for the most part infor-

mation is available for the large units only, Linda calculates

b Measures for determining disparity that employ lower and upper

mean values have been used in Italian statistics for quite
some time. See. W. PIESCH, loc. cit., pp. 120 et seq.



























III. Suitability of the proposed measures of concentration and

dominance for competition policy investigation based on

individual cases and empirical studies

This part looks at the measures of concentration and dominance
advocated in Part II in terms of their suitability for ascertain-

ing market power.

We shall use the layout for measuring concentration proposed on
page 41. The value 10 can be taken as the critical value for
b 50% for
CR, and 70% for CR, giving critical ranges for ascertaining in

4 8
the distribution of market shares within a group comprising the

the Herfindahl index and for the exponential index,

largest firms is impracticable, since the values of all the
proposed indices are influenced by group size. It is fair to
say, however, that, from the viewpoint of competition policy,
both a very low degree of inequality - symmetry of interests -
and a very high degree of inequality - marked predominance of

individual firms - pose a threat.

1. Examination of Decisions under Article 86 of the EEC Treaty

Article 86 of the EEC Treaty prohibits '"any abuse by one or more
undertakings of a dominant position within the common market or
in a substantial part of it ... in so far as it may affect trade

between Member States".

The Decisions taken under this Article in Continental Can,

United Brands (Chiquita) and Hoffmann-1.a Roche are a particularly

suitable basis for examining the usefulness for competition policy

of the proposed measures of concentration and dominance, since

1) This corresponds to an oligopoly made up of ten suppliers of

equal size. Where there are more than ten or twelve oligo-
polists, oligopolistic interdependence and the scope for
coordinated group behaviour are, generally speaking, sharply
reduced. See SCHERER, op. cit., pp. 199 et seq.



most of the other Decisions have been concerned with de facto
or de jure monopoly situations (CR1 = 100%)1).
a) The Continental Can Casez)

(1Y The facts

By 1969 Continental Can Company Inc. (Continental) of New York,

a company operating in the packaging sector, had brought its

share in Schmalbach-Lubeca-Werke AG (SLW) of Brunswick, Germany,
up to 85.8% of the nominal capital. Europemballage, the holding
company for packaging which was set up by Continental in 1970

and which was to manage all Continental's interests in Europe,
purchased shares and convertible debentures of Thomassen &
Drijver-Verblifa NV (TDV) of Deventer, thus bringing Continental's
share in TDV to 91,07%.

In december 1971 the Commission found that Continental Can Com-
pany Inc. of New York had abused, within the meaning of Article
86 of the EEC Treaty, its dominant position on a substantial
part of the common market for light packaging by the purchase
made in April 1970 by its subsidiary Europemballage & Co. of
approximately 80% of the shares and convertible debentures of
TDV of Deventer, this purchase having the effect of practically
eliminating competition in the aforementioned packaging on a
substantial part of the common market. This was the first
occasion on which the Commission made it clear that the merger
between a market-dominating firm and its competitor constitutes

an abuse within the meaning of Article 86 where it restricts

L See the cases involving GEMA, SABAM, SACEM (de facto) and
SIAE (de jure).
2)

Commission Decision of 9 December 1971, OJ No. L 7 of 8

January 1972, p. 25;_Case 6/72 Europemballage and Continental
Can v. Commission. /1973/ ECR 215.




the freedom of choice of consuniers in a manner incompatible

with the rules of competition laid down in the Treaty. 2Although
the Court of Justice endorsed the Commission's legal standpoint
in February 1973, namely that specific forms of merger or acqui-
sition were also caught by Article 86, it quashed the Decision
itself on the ground that it contained insufficient evidence
regarding the delimitation of the relevant market and potential

competition and hence a strengthening of a dominant position.

(2) Existence of a dominant position: the Commission's and the

Court _of Justice's arguments

The Commission's Decision was based on the view that "under-
takings are in a dominant position when they have the power to
behave independently, which puts them in a position to act with-
out taking into account their competitors, purchasers or suppliers.
That is the position when, because of their share of the market,

or of their share of the market combined with the availability

of technic¢al knowledge, raw materials or capital, they have the
power to determine prices or to control production or distri-

bution for a significant part of the products in question'".

In Continental Can the Commission considered that the company

had a dominant position on the market for light metal containers
for preserved meat and fish and on the market in metal caps for
glass jars. It also examined possible substitutes for particular
types of light metal containers and the factors that restrict
substitutability. It took the view that the dominant position
of Continental Can derived from the shares accounted for by its
subsidiary SLW on the various sub-markets for light containers
and from the group's economic, financial, and technical import-
ance. The substantial market shares on the various sub-markets,
together with these factors, would, the Commission maintained,
enable Continental Can to behave independently, giving it a

dominant position on the market for metal closures.



The Court, however, criticized the Commission's definition of
market based on the uses of light metal containers and stressed
that greater account should be taken of production flexibility
{potential competition): "In order to be regarded as constituting
a distinct market, the products in question must be individualized
not only by the mere fact that they are used for packing certain
products, but by particular characteristics of production which

make them specifically suitable for this purpose.

A dominant position on the market for light metal containers for
meat and fish cannot be decisive as long as it has not been

proved that competitors from other sectors of the market for light
metal containers are not in a position to enter this market by a
simple adaptation, with sufficient adaptation, with sufficient

strength to create a serious counterweight."

Since it took a different view of the material definition of the
relevant market in stressing the need to take account of poten-
tial competitors, the Court ruled that Article 86 was not appli-

cable to this case.

(3) Testing the measures of concentration and dominance proposed

in Part ITI: +the Continental Can Case

In the case in question, the Commission considered that the
dominant position resulted from large market shares, the group's
lead over most of its competitors and its size and economic,
financial and technical importance. An analysis of the three
relevant markets for light metal containers revealed the follow-
ing individual market shares (= p), the relevant geographic
markef being defined as the northern and central parts of West

Germany and the Benelux countries:









banana marketing in the Member States of the Community, save in
the United Kingdom and Italy. Fbllowing numerous complaints,
the Commission instituted proceedings against UBC BV in March
1975 for infringement of Article 86 of the EEC Treaty. It
accused the firm of four types of abuse of its dominant position:
- ban on the resale of green bananas by independent ripeners/
distributors, which had resulted in market segregation,
- refusal to continue to supply a Danish ripener and distributor
after the latter had taken part in an advertising campaign
for bananas of a competing brand,

- discrimination against trading partners through the application

of prices which, depending on the Member State in which customers

customers are established, differ significantly,

- the charging of unfair prices to some of its customers.

In 1978 the Court upheld the Commission's Decision with regard

to the first three types of abuse under Article 86.

(2) Existence of a dominant position: the Commission's and the

Court of Justice's arguments

In its judgment, the Court added some essential elements to the
concept of dominant position. It considered that a dominant
position within the meaning of Article 86 was a position of eco-
nomic strength enjoyed by an undertaking "which enables it to
prevent effective competition being maintained on the relevant
market by giving it the power to behave to an appreciable extent
independently of its competitors, customers and ultimately of
its customers." This definition covers not only cases in which
a firm's market share is so large that this alone suggests the
existence of a dominant position but also situations in which
this position derives from a combination of several factors

which, taken separately, are not necessarily determinative.
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On the matter of UBC's position on the world banana market, the
Court analysed a series of structural characteristics, stressing
the firm's very extensive vertical integration (from plantations
through refrigerator ships to ripeners), its ability to satisfy
the demand for bananas at any moment, its comprehensive technical
know-how and its market policy of promoting the Chiquita brand,
which assured the firm of an unchanging group of customers and

gave it control over all stages of distribution.

With regard to the competitive situation on the relevant market
for bananas, the Court found that a trader can only be in a
dominant position on the market for a product if he has succeeded
in winning a large part of that market. It viewed the fact that
UBC's market share was several times greater than that of its
nearest competitor and that UBC also enjoyed essential structural
advantages as the main indication of its dominant position.

It also held that, in order to establish whether an undertaking
is in a dominant position, it might be expedient to take account
of any facts put forward as acts amounting to abuses (abuse as

an indication of market dominance). In this respect, it drew
attention to the clause covering the sale of green bananas,

which gave UBC absolute control over the entire trade in its
products. The Court considered that it was also typical of a
dominant position that UBC had completely withstood the extremely
keen competition which other producers had repeatedly unleashed
against it, that it had successfully fought the appearance of

new competitors on the entire relevant market, that it had been
able to maintain its sales figures on all national markets in
question and that customers continued to buy bananas from UBC

even though it charged the highest: prices.









individual group of vitamins, but on the basis of the total quan-
tity of all vitamins purchased from Roche ("across-the-board"
rebate). In this way, Roche secured itself a preferential position

also on vitamin markets where it was not dominant.

In the Commission's view, each group of vitamins constituted a
distinct market because each group was particularly suited to
satisfy stable requirements and was not, or at least not to any
significant extent, interchangeable with any other group or with
any other products. The relevant product markets concerned by the
Decision were seven groups of vitamins: A, B2’ BG’ C, E, Biotin
(H) and pantothenic acid (B3). The relevant geographic market

was the entire common market.

In 1979 the Court upheld most of the Commission's Decision.

(2) Existence of a dominant position: the Commission's and the

Court of Justice's argquments

The Commission found in its Decision that Roche was, all in all,
so independent in its conduct on the relevant markets that it
was able to prevent effective competition within the common
market and, as a result, held a dominant position on those

markets; this was apparent in particular from the following:

- Roche's market share for the different vitamins ranged from
47% to 95%:; its turnover exceeded that of all other manufacturers
combined,

~ Roche produced a far wider range of vitamins than its compe-
titors, and this enabled Roche to pursue a more independent
sales and pricing strategy than other manufacturers,

- Roche enjoyed a technological and commercial lead over its
competitors,

- Entry into the vitamins market was made very difficult by the
fact that substantial investment was needed and capacities

had to be programmed over long periods.



In its judgment, the Court acknowledged that the Commission had
defined the relevant markets correctly in its disputed Decision.
It took the view that, in determining whether there was a dominant
position, a substantial market share was s significant indicator:
other indicators were the relationship between the market share

of the firm concerned and those of its competitors, the technolo-
gical lead of a firm, a first-class sales network and the absence

of potential competition.

These considerations led the Court to look into Roche's shares

on each of the relevant markets and to examine the indicators
which, in conjunction with market shares, can prove the existence
of a dominant position. The Court's analysis of the various
vitamin groups showed that the conditions for a dominant position

on the markets of vitamin groups A, B C, E and H were ful-

. B
2 6’
filled, while no dominant position could be proved on the market

for vitamin B3.

(3) Testing the measures of concentration and dominance proposed

in Part II: the Hoffmann-La Roche Case

(a) Vitamin group A

An analysis of the relevant market revealed the following indi-

vidual market shares (= p):
p; = 47% P, = T%
P, = 27% Py = 1%
p3 = 18%

The concentration analysis (see Table 7) may be summarized as

follows:

~ The Berfindahl index H is 33.1, suggesting a very high level
of overall concentration,

- Roche's market share is relatively high (47%),

- Though the gap between Roche and the next largest firm is re-

latively large, the threshold value is kH = 2 or kL =





















- Lg and Lz cannot be calculated, owing to a lack of further
information.
Roche's high market share (58% in 1974) and the low threshold

value of kA = kH = 1 indicate that Roche holds a dominant position.

(g) Decisions taken under Article 86 of the EEC Treaty: Result

of examination

The analysis of the principal Decisions taken under Article 86

of the EEC Treaty has shown that the assessment criteria used by
the Commission and the Court of Justice and the "measures of con-
centration for identifying concentration and critical concentra-
tion areas'" proposed by us in Part II of this study all lead to
largely the same conclusions for competition policy. Measures of
concentration and of dominance therefore provide useful indices
of whether or not a dominant position exists. These indices must
then be scrutinized by applying a market structure and market
conduct test so as to establish whether the threat to competition
which they suggest does actually exist, especially since all
values for the concentration indices usually depend on whether the

relevant market is defined narrowly or broadly.

2. Examination of various empirical studies on the evolution of

concentration

In the 1970s, the Commission of the European Communities had a
series of studies carried out on the evolution of concentration

in various industries. The measures of concentration and dominance
proposed in Part II will be examined below in the light of some

of these studies to see how useful they are in determining market
power; the studies selected are those on the tyre, computer,

ice-cream and coffee markets.



(a) Study of the evolution of concentration in the tyre industry

1)

in the Federal Republic of Germany

(1) Preliminary remarks

In June 1975 the Commission asked the consultancy firm "Kienbaum
Unternehmensberatung" to carry out an investigation into concen-
tration in the tyre industry. Since the information directly
available was scant and imprecise, a small-scale survey was
carried out among the tyre manufacturers in the Pederal Republic

of Germany using a questionnaire that asked for:

- information on the firm:
- figures (sales, employment, wages and salaries and gross invest-
ment) ;

- supplementary details.

In addition, five interviews were carried out with executives
from:

- Continental AG, Hannover,

- Dunlop AG, Hanau,

- Metzeler Kautschuk AG, Munich,

- Phoenix AG, Hamburg,

- Veith-Pirelli AG, Breuberg/Odenwald.

Additional information was obtained from newspaper reports and

other publications.

(2) Definition of the relevant market

The relevant product market was defined as the original equipment
and replacement market in new tyres. Geographically, the study
was confined to the Federal Republic of Germany. The statistics
were completed in October 1976 and cover developments from 1968
to 1975.

The principal suppliers on the relevant product and geographic

market were:

D Commission of the European Communities, "Untersuchung der Kon-

zentrationsentwicklung in der Reifenindustrie sowie ein
Branchenbild der Kraftfahrzeug-Elektrikindustrie in Deutsch-
land", produced by Kienbaum Unternehmensberatung GmbH, Gummers-
bach.

References to this study are made by indicating page numbers
in brackets.



- Continental

- Dunlop

- Goodrich

- Goodyear/Fulda
~ Kleber

- Metzeler

- Michelin

- Phoenix

- Uniroyal

- Veith-~Pirelli

(3) Concentration and competition in the tvre industry

The German tyre market may be described as an oligopoly: Michelin
is in a relatively strong position with 23% of the market, followed
by Continental with 18%. The other market shares range between

2% and 11%. Imports by outsiders amounted to 12%.

Despite the economic and financial strength of their parent com-
panies, by 1975 the American firms had not managed to achieve a
pre-eminent position on the market, although, with the exception
of Goodrich, they had been established in the Federal Republic
for well over ten years. Towards the end of the period, powerful
foreign groups such as Firestone, General Tyre, Semperit, Ceat,
Vreedestein and Trellenbog, were entering the new tyre market as

importers, providing serious competition for existing suppliers.

Horizontal financial links were relatively few amongst the tyre
manufacturers. In the case of vertical links, Continental stood
out with holdings of up to 100% in numerous tyre distributors.
Looking at the suppliers of the tyre manufacturers, the two joint

ventures '"Deutsche Gasrusswerke" and "Drahtcort Saar" had financial



links with a number of tyre manufacturers. In 1974 the Bayer

chemicals group acquired full ownership of Metzeler.

As far as can be seen from the study, there was clearly
effective competition on the German tyre market in the 1970s:
this is indicated in particular by:

- excess capacities in the face of stagnating demand,

- relatively strong competition from outsiders and imports.

In view of the influence of these conditioning factors, the
oligopolistic structure must therefore be regarded as relatively

loose.

(4) Testing the measures of concentration and dominance pro-
posed in Part IT: the tvre industry

An analysis of the relevant market in new tyres by Kienbaum Unter-

nehmensberatung revealed the following individual market shares

(= p) for 19741):

Py = 23% P = 6%
P2 = 18% Py = 5%
P, = 11% pg = 5%
p4 = 9% p9 = 2%
pg = 7% Pio= 2%

The remaining market shares were held by various tyre importers,

and these "outsider imports'" amounted to a total of 12%.

The concentration analysis (see Table 12) may be summarized as

follows:

-~ The Herfindahl index H, at 12, indicates moderate concentration,

- However, a look at the concentratition ratios shows that there
is a relatively high level of overall concentration, with CR4=
61% and CR8= 84%,

- Disparity is relatively small among the four largest firms,
but more marked among the eight largest firms.

1
) Estimates.



























for minicomputers. To this extent, the study makes clear the need
need for an exact market definition if measures of concentration

and dominance are to be meaningfully applied.

(c) Study of the evolution of concentration in the ice-cream

1)

industry in the Federal Republic of Germany

(1) Preliminary remarks

As part of the programme of studies on the evolution of concen-
tration and competition in selected sectors and markets, the
Commission asked the IFO Institute in Munich to carry out a
study of the development of concentration in selected branches
and product groups in the German food industry. The study,
compiled by M. Breitenacher, included an investigation of the

ice-cream industry in the Federal Republic of Germany.

The follow-up study which the Commission subsequently asked C.
Marfels to carry out is a revised and updated version of the

Breitenacher study.

(2) Definition of the relevant market

The ice-cream industry is part of the confectionary industry.

Ice-cream is subdivided into three types:

- proprietary brand ice-cream (industrially produced ice-cream),
- non-industrial ice-cream,

- soft ice-cream.

1 Commission of the European Communities, "Untersuchung zur

Konzentrationsentwicklung in ausgewdhlten Branchen und
Produktgruppen der Ern&hrungsindustrie in Deutschland", com-
piled by M. Breitenacher, Brussels 1976, pp. 70 et seq. and
82 et seq.; Commission of the European Communities, "A Study
on Evolution of Concentration in the Food Industry of the
Federal Republic of Germany"”, Evolution of Concentration and
Competition Series: Collection: "Working Papers'", No. 14,
compiled by C. Marfels, Brussels, 1980, pp. 122-129.

References to the Marfels study are made by indicating page
numbers in brackets.
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The study on the development of concentration in selected branches
dealt only with manufacturers of propriety brand ice-cream, prob-

ably accounting for some 70% of the total ice-cream market.

The relevant geographic market was the Federal Republic of Germany.

The main suppliers on the relevant market were:

- Dr. Oetker Eiskrem GmbH

- Langnese-Iglo GmbH

- Milchhof/Moha Group

- Milchwerke Wesermarsch eGmbH

- Schbller Lebensmittel GmbH & Co. KG
- Stidmilch/Efa-Group

- Warncke Eiskrem KG.,

(3) Concentration and competition in the ice-cream industry

The ice-cream industry is the most highly concentrated part of
the food industry. The high level of concentration results from
a wave of mergers in the 1970s and the elimination of smaller
producers from the ice-cream market. The two main mergers were:
~ Stdmilch/Efa Eiskrem (1973)

- Stidmilch/Schdller (1978).

The latter two had already been operating as a joint venture since
1976. The number of suppliers fell on the relevant market from
16 to 14.

The German ice-cream market in 1977 may be described as a tight
oligopoly with Langnese the market leader (44.7% market share).
Langnese is owned by two financially powerful groups, Unilever
(75%) and Nestle (25%). The three next largest suppliers,
Sch¥ller/sttidmilch (30.5%), Dr. Oetker (9.1%) and Moha GmbH (4.8%)

together have a smaller market than the market leader.
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- The disparity among the four largest firms is relatively high,
as LZ shows.
- The threshold values of kA and kH demonstrate the existence over

time of a dominant single firm and dominant duopolistic group.

The market in industrially manufactured ice-cream is one of the
most highly concentrated markets in the Federal Republic of Germany.
However, in contrast to the two previous market studies, the

purely quantitative figures do not allow any conclusion to be drawn
as to whether the market is characterized by effective competition

or by an actual restriction of competition.

(@) Study of the evolution of concentration in the coffee market

1)

in the Federal Republic of Germany

(1) Preliminary remarks

As part of the programme of studies on the evolution of concen-
tration and competition in selected sectors and branches, the
Commission asked Christian Marfels, Professor at Dalhousie Uni-
versity in Canada, to carry out a study of the development of con-
centration in selected branches and product groups in the German
food industry. The study included an investigation of the coffee

market in the Federal Republic of Germany.

(2) Definition of the relevant market

Coffee is part of the "coffee and tea" branch of the food
industry, and the coffee market may be divided into three sub-

markets with the following shares in 1977:

1) Commission of the European Communities, "A Study on Evolution

of Concentration in the Food Industry of the Federal Republic
of Germany", Evolution of Concentration and Competition Series:
Collection: "Working Papers'", No. 14, compiled by C. Marfels,
Brussels 1980, pp. 175-191.

References to this study are made by indicating page numbers
in brackets.
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- roast coffee (85.1%)
- instant coffee (13.6%)

- coffee surrogates (1.3%).

In the Marfels study, the relevant product market comprises all
the product types whose raw material basis is coffee. These
include:
- roast coffee
- instant coffee
with the study assuming that the substitution relationships
between the two are so close that they must be regarded as

serving the same market.

The study, which is based on figures for the period from 1970 to
1977, focuses on the Federal Republic of Germany as the relevant
geographic market. The main suppliers on the relevant market
were:

- Albrecht

- A. Dallmayr

- J.J. Darboven

- Deutsche Nestle GmbH

- Eduscho E. Schopf GmbH & Co. KG

- General Foods GmbH

- Hag AG

- J. Jacobs & Co. KG

~ Melitta-Werke Bentz & Sohn

- Tchibo Frisch-RYst-Kaffee Max Herz KG.

(3) Concentration and competition in the coffee processing
industry

The ranking of the leading coffee processors remained unchanged
during the period from 1970 (Jacobs, Tchibo, Eduscho, Kaffee Hag)l).
The market share of the three largest firms on the overall coffee
market (roast coffee and instant coffee) fell from 55% in 1970

to 44% in 1977. By contrast, these three firms increased their
share on the roast coffee sub-market during the same period from

52% to 55%.

1) During the period 1970-~77, Jacobs, the market leader, had only

a slight lead over Tchibo, the next largest firm.
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Summary and conclusions_ for Community competition policy

1. Summary of reflections on competition theory and competition

policy

Effective competition is determined by the characteristics of
market structure, market conduct and market performance. The
approach that has come to be adopted in US, German and Community
competition policy in assessing the competition process is to
apply a combination of structural and behavioural criteria; in
so doing, greater emphasis is placed on the structural approach
(e.g. for merger control) or on the behavioural approach (e.g.
in dealing with predatory pricing or refusal to sell), depending

on the rationale of the individual legal provision concerned.

Under the structural approach, particular importance attaches
to the number of suppliers and to the size distribution of market
shares. This market structure aspect is determined quantitatively

by measuring the level of concentration.

The intensity of competition also depends on a fairly large number
of conditioning factors and on actual market conduct. Analysis

of the links between the morphological factor and intensity of
competition is justified firstly by the particular importance

and weight of the morphological factor in the market structure
test (justification from the competition theory angle) and
secondly by considerations regarding its operational and justi-

ciable aspects (justification from the competition policy angle).

In price and competition theory, the significance of a rise in
the level of concentration lies in the danger of an increasing
symmetry of interests. Empirical studies and theoretical
analysis reveal that beyond a specified level of concentration,
it is possible and advantageous for the leading firms to pursue
joint profit maximization rather than individual profit maximi-

zation as usually assumed in price theory. There is therefore



the danger that, above the specified level of concentration,
firms may change their objectives and pursue a collective pricing

1)

policy on the basis of a guasi-agreement involving either con-
tract-like obligations falling within Article 85 of the EEC Treaty,
or de_ facto parallel conduct based on group discipline or price
leadership falling within Article 86 of the EEC Treaty. The
market performance resulting from such conduct is no longer com-

petitive.

Any further rise in the level of concentration creates a dominant
position for a single firm which has wide room for manoeuvre vis-
a-vis its competitors and is no longer controlled by effective
competition, the ultimate stage being partial monopoly or full

monopoly.

However, the main problem for competition policy today is not
dominant positions held by individual firms, but those held by

groups of firms which jointly control the market.

These price and competition theory notions, whereby a growth in
concentration is seen as a threat to competition, have been
examined empirically in a number of investigations (e.g. by Bain,
Mann and Weiss); these showed the critical thresholds to be CR4 =
50% and CR8 = 70%. In view of the influence of the other condi-
tioning factors, the critical level of concentration on individual

markets does of course vary upwards or downwards, indicating that

D On joint profit maximization objectives with joint pricing

policies, see in particular William FELLNER, "Competition
Among the Few", New York 1949. According to this concept,
oligopolists try to maximize profits jointly by setting a
(joint) "monopoly price" and jointly selling the "monopoly
puantity". The joint profits to be shared out amongst the
individual oligopolists {(distribution problem) is greater
than the sum of individual profits in the case of individual
profit maximization.









— The unevenness of market share distribution among the largest

firms may be assessed with the help of the mean dominance indices

LZ and Lg. Low values here indicate symmetry of interests,

while very high values indicate clear dominance by individual
firms. Both these situations are undesirable from a competition
policy point of view. However, it is difficult to specify exact
figures for the critical areas. If all the market shares are
known, the mean dominance for the remaining group L; may also

be shown.

- Threshold values of 10 or less suggest, in the case of a high

level of concentration, that oligopolistic nuclei may be distin-

guished. Where an oligopolistic group may be clearly identified,

the relevant market share and the mean dominance in the nucleus

may also be indicated.

2. Early detection of structures that threaten competition

(a) Market structure and market phase

In ascertaining whether or not structures exist that threaten
competition, reference must be made to the market in the expan-
sionary phase, since there may still be effective competition
during such a phase even in a duopolistic situation; in the long
run, all markets as a rule enter a phase of stagnation or con-
traction in which the number of suppliers (morphology) takes on

1)

greater importance.

Consegquently, policy on concentration should, as part of long-
term regulatory policy, focus on that number of firms which

experience shows to be the minimum necessary on stagnating markets
in order to maintain effective competition. Otherwise, it would
be necessary to split up firms during the stagnation phase in the
interests of restoring the morphological conditions for effective

competition.

1 On the links between competition and market phase, see Ernst

HEUSS, "Allgemeine Markttheorie", TUbingen, 1965.



(b) Competition policy must seek to prevent concentration from
reaching a critical level

In addition, concentration must be prevented in good time from
reaching the critical level so as not to jeopardize the effetive-
ness of competition. A concentration policy that allows mergers
to take place up to the threshold of market dominance within the
meaning of Section 22 of the German Act against Restraints of
Competition or of Article 86 of the EEC Treaty falls short on
competition policy grounds, since the slightest change in market
structure (e.g. through disproportionately strong internal growth
or a change of market phase) would tip the balance, transforming
a market structure that was still just about competitive into one

that was no longer competitivel).

3. To what extent does _a high level of concentration indicate

restriction of competition?

On the question of whether and to what extent a high level of
concentration indicates restriction of competition, empirical
studies permit the following conclusions:

- Measures of concentration and dominance are fairly indicative
where there is a single dominant firm (individual power con-
cept). If a firm has, for example, a 40% market share and
the next largest a significantly smaller market share, reflected
in a threshold value of 1, a dominant position is highly prob-
able.

D BARTLING, op. cit., p. 84: "The fact that (applying the

market dominance criterion as defined in Section 22 of the
German Act against Restraints of Competition) mergers may be
prohibited at much too late a stage becomes apparent if, on
the basis of statutory criteria for presuming dominance one
calculates the number to which competitors may without
hindrance be reduced through mergers. Market dominance is
presumed under Section 22(3) of the German Act against Re-
Restraints of Competition where a single firm has a market
share of one third or more, or three firms have a combined
market share of 50% or more, or five firms have a combined
market share of two thirds or more. This means that, through
mergers, a market share of up to two thirds could be concen-
trated on the five largest firms, and the remaining third
could be shared amongst another three firms, with the result
that the number of firms could be reduced to eight without
any measures having to be taken to prevent such concentration
under present merger control arrangements., It is obvious
that, where there are only eight firms, learning processes
easily occur in the competition area which ultimately lead to
parallel conduct based on spontaneous coordination'.



- However, measures of concentration and dominance are obviously
less indicative in the case of oligopolistic groups, since the
influence of the other conditioning factors is greater than in
the case of a single dominant firm: competition is less likely
to be threatened in such market structures (cf. the empirical
analysis of the tyre and coffee markets where, despite high
values for the concentration ratio and Herfindahl index, sub-

stantial competition existed.

4, Recommendations for Community competition policy

In the light of the investigation carried out in Part III into
the suitability of measures of concentration and dominance for
competition policy purposes, it would seem advisable for hori-
zontal mergers within the European Community to be assessed as

follows:

(a) It should be possible to prohibit mergers where there is a
threat of a substantial impairment of effective competition

within the common market or in a substantial part of it.

{(b) In accordance with the conclusions of Part III of the study,
the threat of a substantial impairment of effective competition
could be defined as regards its operational and justiciable

aspects using measures of concentration and dominance.

A threat of a substantial impairment of effective competition

should be assumed where:

(1) a firm acquires through a merger a market share of one
third or more and
(2) the next largest firm has less than a quarter of the market

share of the leading firm, or where:



(3) the group comprising the four largest firms acquires through
a merger a market share of 50% or more or
(4) the group comprising the eight largest firms acquires through

a merger a market share of 70% or more.

In cases (3) and (4), account must be taken of any oligopolistic
nuclei revealed using measures of dominance; i.e. the oligopolistic

nucleus may vary in tightness or looseness from case to case.

The following in particular are arguments for using rebuttable

legal presumptions based on measures of concentration and dominance:

- In view of the difficulties in defining the relevant product
market, use of measures of concentration and dominance involves

uncertainties.

- The influence of the other conditioning factors may be so strong
as to ensure effective competition despite a high level of con-

centration.

The level at which the critical measures of concentration and
dominance are set should depend on whether the relevant geographic
market is to be the whole of the common market or only a substan-
tial part of it:; that is to say, the wider the definition of the
relevant geographic market, the lower the relevant critical values

selected may be.

(c) In the interests of legal certainty, the obligation to notify
mergers should be based on absolute criteria. Under this obliga-
tion, firms would have to provide information on their own market
positions, allowing the Commission to decide whether or not there

was a danger of a substantial impairment of effective competition.
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Annex: Formulae used in the statistical measurement of concentration

1. Basic concepts

Values of variable: x;  (x; 2 Xi+1) i= 1,005 X 50

: n
Population total: X = . Xy = nu

l:
Relative values of variable: X Xy x5
Market shares P; = T %X T nmp
L x,
i=1

Size distribution of all market shares:

p = (p1lp2"'lpn)
Size distribution of the market shares of the m largest firms:

p' = (Pq---sPy)
Uniform distribution:
1
P = (Hr---r;)
Uneven distribution:
P = (1IOI-~-IO)
Measure of concentration: K(p,n)
Measure of disparity: D(p,n)
(1) K = K(D,n)
Disparity effect:
AK
> °
Number effect: AK
— < 0 .
An
Lorenz curve:
_ 3 -3 L =
(2) Hj n — Lj ‘)=1pn_\)+1 v Ho Lo 0
Concentration curve:
i
(3) i—s cy = 1 p
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Relationship between Lorenz curve and concentration curve:

(4) i= n(1—Hj) ’ C. =1-1L

Properties of concentration measures

According to JOHNK (1970), measures of concentration and dis-
parity can be described by reference to a few characteristic

properties.

Standardization:

Transfer vector & =(0,...,t€seccr=€s..4,0)

(6) K(p+A)>< K(p) , D(p+A)>< D(p) for €7<O

In addition to this strong principle of transfers, a weak

principle of transfers (with equal-signs) is also considered.

Proportionality test (replication):

Size distribution in the case of proportional breakdown

P4 P, Py Py,
C

P oo p

)
K(p) ’ D(p,) = D(p) .

Size distribution in the case of addition -~ incorporation of

(c-1)n zero-size units.

(8)  K(p) = K(®  , Dy =1-gl1-D@)] .

Measures which display these four properties and are continuous

in p are referred to as:

Uniformly standardized measures:

Symmetry is achieved by introducing a measure of equality

(9) G(p) = 1 - D(p)















- 96 -

3.3 Hybrid measures

Combination of uniformly standardized measures:

D = aD; + (1-a)D, O<a<1
1
(30) K = PR
K‘l K2
Horvath_index:_
o2
(31) CI = py + 1 py [1+(1-py)]
i=1
2 2
(32) CI = C1(1—C1) + 2H,-Hg

4, Problems of aggregation

Aggregation of industry data (e.g. for countries) to obtain
overall results (e.g. for the EEC)

Industries j=1, ..., k

Values of variable: (in industry j):xij i= 1,...,nj -
classified in descending order of size.
Total value in industry ns
X. = ¥ x.. =n.u,
] j=1 13 J3J

Overall market shares:

ns
X, % E
P:: = —=d ' P:. = P ’ p. =1
ij X j=1 13 J 3=1 J
Market shares in industry j:
n.
&+ xi. E +* 1
p,* = =1 p,.% = .
ij Xy joq i3

Measure of concentration K.

Measure of disparity: D
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Aggregate:
Notation as before (pi, n, K, D)
< Min K. i
(33) K < M%x Kj P K 3 i possible
> Min D, D > Max D, possible
(34) D 3 5 ' 5 ’5
Values of k <
C. Min Kj Max Kj A
::$> Values of D
: * } s T
C Min Dj Max Dj A

Fig. 5: Concentration and disparity of industries and aggre-
gate

Aggregation of concentration ratios:

CR.. = C.. (i=1,.:) concentration ratio in the jth
i) 1] industry
X.
pP.. = AC —3 classified in descendina order of
1] ijg X size: Py (i=1,..,n)
with
C. = CR. being derived for the aggregate.
i i

(e.g. Gini coefficient R)

k k
.= 1
(35) p= ) gDy + 2 4 %> o, g5 0, _2193
i=1 J
Aggregation of Herfindahl indices:
2
k X.
(36) H= § (gD Hy
j=1
Aggregation of exponential indices:
p.
x P k j
3 E = i p -
= E. th
(7 E=Fo F " JELILE
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Herfindahl measure of dominance Dﬁm
2 2
DH _1 ( 17Xy ) + ! ( xi+1+"+xm
im i 1+..+xn m-1i x1+..+xn
1  (x,+ +x)2 (x +..4% )
1 i+1 m
(46) = . +
m 1 m-1
Lx,
v=1
m-+n
47 M Iil p? = pf k.. (m)
(47) ax Xy Pim k,, (m) ! H
i=1,..,m v=1 H
Linda measure of dominance Dfm :
C
Q _ i mi Q . p?
(48) Dim = 1 c -C ’ Din Dy
m 1
0 0 mrn
= k k
(49) Max Dim Dk (m) ’ Q(m) 0
i=1,..,m Q
6. Linda indices
Upper mean value:
X, +..+X,
0 1 i .
= —— =1 PR k"1
{50) 1Mi I 1 ’ '
Lower mean value:
(51) O T R 1
i+1 k k-1
Possible options: k=n, k=m, or k= any number <{n,

Dominance (ratio of mean wvalues)

o
A o1 = p?
(52) V., = ——" 21 v, =Dj

iv1Mk
N.B. "Ratio of oligopolistic dominance" (Linda)

i%%-1 -
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Mean dominance (simple arithmetic Linda index)

* _ 1 v = ]
(53) Lo = 7 _Z Vik k =2,3,...
i=1
Range of values:
(54) 1 s L; <

Relative mean dominance (double averaged Linda index)
11 K
= 4 = 3,..
{55) Ly = % %= .Z Vi k = 2,
i=1
Range of values:

(56)

*_
(57) Lk = kLk

Relationship with concentration ratios and average concen-

tration ratios:

k-1 Pyt -*P; k-i

(58) LY = —= —_—
k T j29 Pigq*t--o¥Pp 1
) 1 k'i'l Ci k-i ) 1 k-ii Ci
k=420 &G b KL ys g

Lk used as inverse measure of dominance for detecting oligo-

polistic nuclei:

Moving horizons k:

(59) D” =1 Min L = 0L,.
k Tk k=2,3,... £ X

kL is the position of the first minimum value of relative

mean dominance Lk‘ Linda also interprets other relative

minimum values.






STUDIES

which have been published in the

‘Competition’ and ‘Competition — Approximation of legislation’ series : 1

8153 — No 1

La réparation des conséquences dommageables d'une violation des arti-
cles 85 et 86 du traité instituant la CEE
1966, 76 p. (DE, FR, IT, NL), FF 7; BFR 70.

8176 — No 2

Politique économique et problémes de la concurrence dans la CEE et
dans les pays membres de la CEE
1966, 68 p. (DE, FR, IT, NL). FF 10; BFR 100.

8182 — No 3

Le probleme de la concentration dans la Marché commun
1966, 28 p. (DE, FR, IT, NL). FF 5; BFR 50.

8183 — No 4
Enquéte sur la situation des petites et moyennes entreprises dans les

pays de la CEE
1966, 108 p. (DE, FR, IT, NL). FF 18; BFR 180.

8217* — No 5

Le droit des sociétés dans ses rapports avec la concentration
1967, 104 p. (DE, FR, IT, NL). FF 15; BFR 150.

8213* — No 6

Projet d'un statut des sociétés anonymes européennes
1967, 132 p. (DE, FR, IT, NL}. FF 30; BFR 300.

8234* — No 7

Rapport sur le choix des méthodes de comparaison de la charge fiscale
effective que supportent les entreprises dans les divers Etats membres
de la CEE

1967, 40 p. (DE, FR). FF 10; BFR 100.

8242 — No 8

Le pouvoir fiscal dans les Etats membres de la Communauté

1969, 76 p. (DE, FR). FF 10; BFR 100.

This study completes the ‘Competition’ series; this will be succeeded by a
new series called ‘Competition — Approximation of legislation’.

1 The abbreviations after each title indicate the languages in which the documents have been published: DA = Danish,
DE = German, EN = English, FR = French, IT = ltalian, NL = Dutch.



8267 — No 9
The effect of national price controls in the European Economic Com-

munity
1971, 168 p. (DE, EN, FR, IT, NL). UKL 1.13.6; USD 4; BFR 200.

8278 — No 10
Contribution a I’étude des modes de représentation des intéréts des tra-

vailleurs dans le cadre des sociétés anonymes européennes
1970, 64 p. (DE, FR, IT, NL). FF 33; BFR 300.

8280 — No 11
Les distorsions globales de la concurrence et leurs répercussions sur le

Marché commun
1971, 68 p. (DE, FR, IT, NL). FF 14; BFR 125.

8298 — No 12

Les recours juridictionnels contre les actes administratifs spécialement
économiques dans le droit des Etats membres de la CEE
1971, 64 p. (DE, FR, IT, NL). FF 16,50; BFR 150.

8304 — No 13

Méthodes et moyens pour établir une nouvelle classification des impéts
en se basant sur les principes mis en lumiére lors de I'harmonisation des
systémes fiscaux des Etats membres de la CEE

1970, 44 p. (DE, FR, IT, NL). FF 11; BFR 100.

8301 — No 14

The suretyship in the law of the Member States of the European Com-
munities
1971, 116 p. (DE, EN, FR, IT, NL). UKL 1.67.%; USD 4; BFR 200.

8305 — No 15

Corporation tax and individual income tax in the European Com-
munities
1970, 44 p. (DE, EN, FR, IT, NL). UKL 0.82.%;; USD 2; BFR 100.

8316 — No 16

Conséquences budgétaires, économiques et sociales de I’harmonisation
des taux de la TVA dans la CEE
1970, 94 p. (DE, FR, IT, NL}. FF 11; BFR 100.

8366 — No 17

Les indices de concentration et leur application concréte au secteur de
I"automobile dans la Communauté
1971, 92 p. (DE, FR, IT, NL}. FF 16,50; BFR 150.



8337 — No 18

Elaboration d’'une méthode macro-économique pour le calcul de la charge
fiscale indirecte pesant en amont des exploitations agricoles dans chacun
des six pays de la Communauté

1971, 76 p. (DE, FR, IT, NL). FF 14; BFR 125.

8380 — No 19

I;ﬁets du prix et du revenu sur la consommation des boissons dans les
Etats membres des Communautés
1972, 180 p. (DE, FR, IT, NL). BFR 150.

8408 — No 20 — Synthesis note

Economic law of the Member States of the European Communities in an
Economic and Monetary Union
1973, 76 p. (DE, EN, FR, IT, NL). BFR 150.

8425 — No 20 — Vol. 1

Rapport sur le droit économique en république fédérale d’Allemagne
1973, 184 p. (DE, FR). BFR 300.

8426 — No 20 — Vol. 2

Rapport sur le droit économique frangais
1973, 88 p. (DE, FR). BFR 300.

8427 — No 20 — Vol. 3

Rapport sur le droit économique italien
1973, 156 p. (DE, FR, IT). BFR 300.

8428 — No 20 — Vol. 4

Rapport sur le droit économique néerlandais
1973, 192 p. (DE, FR, NL). BFR 300.

8429 — No 20 — Vol. 5

Report on the Economic Law of the United Kingdom
1974, 136 p. (DE, EN, FR). BFR 300.

8633 — No 20 — Vol. 6

Rapport sur le droit économique danois
1976, 138 p. (DA, DE, FR). UKL 3.40; USD 5.80; BFR 210.

CG-SP-77-007-EN-C — No 20 — Vol. 7
Report on Irish Economic Law
1977, 152 p. {DE, EN, FR). UKL 3.35; USD 5.75; BFR 210.

8433 — No 21

Rapport sur I'application de la taxe a la valeur ajoutée aux opérations
immobiliéres au sein de la Communauté g
1971, 160 p. (DE, FR, IT, NL). BFR 300.



8434 — No 22

Les opérations financiéres et bancaires et la taxe a la valeur ajoutée
1973, 52 p. (DE, FR, IT, NL). BFR 125.

8435 — No 23

Etude sur I'application de la taxe a la valeur ajoutée aux petites entre-
prises dans les six anciens pays de la Communauté
1973, 48 p. (DE, FR, IT, NL). BFR 125.

8436 — No 24

Etude des probiémes particuliers posés par I'application de la taxe sur la
valeur ajoutée au secteur agricole des pays de la Communauté euro-
péenne

1973, 72 p. (DE, FR, IT, NL). FF 14; BFR 125.

8647 — No 25

Participation by banks in other branches of the economy
1975, 200 p. (DA, DE, EN, FR, IT, NL). UKL 2.20; USD 5.20; BFR 180.

8829 — No 26

Report by the Commission on the behaviour of the oil companies in the
Community during the period from October 1973 to March 1974
1976, 168 p. (DA, DE, EN, FR, IT, NL). UKL 2.20; USD 5.20; BFR 180.

8727 — No 27

The Law of Property in the European Community
1976, 308 p. (DE, EN, FR). UKL 5.15; USD 8.80; BFR 360.

8728 — No 28

The Law of suretyship and indemnity in the United Kingdom of Great
Britain and Northern Ireland and Ireland
1976, 68 p. (DE, EN, FR). UKL 1.45; USD 3.50; BFR 120.

8868 — No 29
Spatial pricing and competition
1976, 64 p. (DE, EN, FR). UKL 1.25; USD 2.05; BFR 80.

CB-NP-77-030-EN-C — No 30
Advantages and disadvantages of an integrated market compared with a

fragmented market
1977, 461 p. (DE, EN). UKL 4.90; USD 8.50; BFR 300.

CB-NP-77-031-EN-C — No 31
Control of securities markets in the European Economic Community
1980, 214 p. (DE, EN, FR, NL). UKL 2.80; USD 5.20; BFR 165.



CB-NP-79-032-EN-C — No 32
Supervision of the securities markets in the Member States of the Euro-

pean Community — Part |
1981, 255 p. (EN, FR, NL). UKL 3.80; USD 9; BFR 250.

CB-NP-79-033-EN-C — No 33
Supervision of the securities markets in the Member States of the Euro-

pean Community — Part Il
1981, 218 pp. (EN, FR, NL). ECU 6; UKL 3.50; IRL 4; USD 8.75; BFR 250.

CB-NP-79-034-FR-C — No 34
Les problémes résultant de la responsabilité extra-contractuelle conco-

mitante de la Communauté et d’un Etat membre
1980, 70 p. (FR). UKL 2.25; USD 5.30; BFR 150.



8434 — No 22

Les opérations financiéres et bancaires et la taxe a la valeur ajoutée
1973, 562 p. (DE, FR, IT, NL). BFR 125.

8435 — No 23

Etude sur l'application de la taxe a la valeur ajoutée aux petites entre-
prises dans les six anciens pays de la Communauté
1973, 48 p. (DE, FR, IT, NL). BFR 125.

8436 — No 24

Etude des problémes particuliers posés par |'application de la taxe sur la
valeur ajoutée au secteur agricole des pays de la Communauté euro-
péenne

1973, 72 p. (DE, FR, IT, NL). FF 14; BFR 125.

8647 — No 25

Participation by banks in other branches of the economy
1975, 200 p. (DA, DE, EN, FR, IT, NL}. UKL 2.20; USD 5.20; BFR 180.

8829 — No 26

Report by the Commission on the behaviour of the oil companies in the
Community during the period from October 1973 to March 1974
1976, 168 p. (DA, DE, EN, FR, IT, NL). UKL 2.20; USD 5.20; BFR 180.

8727 — No 27

The Law of Property in the European Community
1976, 308 p. (DE, EN, FR). UKL 5.15; USD 8.80; BFR 360.

8728 — No 28

The Law of suretyship and indemnity in the United Kingdom of Great
Britain and Northern Ireland and Ireland
1976, 68 p. (DE, EN, FR). UKL 1.45; USD 3.50; BFR 120.

8868 — No 29
Spatial pricing and competition
1976, 64 p. (DE, EN, FR). UKL 1.25; USD 2.05; BFR 80.

CB-NP-77-030-EN-C — No 30

Advantages and disadvantages of an integrated market compared with a
fragmented market

1977, 461 p. (DE, EN). UKL 4.90; USD 8.50; BFR 300,

CB-NP-77-031-EN-C — No 31

Control of securities markets in the European Economic Community
1980, 214 p. (DE, EN, FR, NL). UKL 2.80; USD 5.20: BFR 165.



CB-NP-79-032-EN-C — No 32
Supervision of the securities markets in the Member States of the Euro-

pean Community — Part |
1981, 255 p. (EN, FR, NL). UKL 3.80; USD 9; BFR 250.

CB-NP-79-033-EN-C — No 33
Supervision of the securities markets in the Member States of the Euro-

pean Community — Part Il
1981, 218 pp. (EN, FR, NL). ECU 6; UKL 3.50; IRL 4; USD 8.75; BFR 250.

CB-NP-73-034-FR-C — No 34
Les problémes résultant de la responsabilité extra-contractuelle conco-

mitante de la Communauté et d’un Etat membre
1980, 70 p. (FR). UKL 2.25; USD 5.30; BFR 150.












European Communities — Commission

The suitability of concentration measures for EEC competition policy

Luxembourg: Office for Official Publications of the European Communities
1983 — 101 p. — 17.6x25¢cm

Studies Collection, Competition — Approximation of legislation series — 35
DE, EN, FR

ISBN 92-825-3178-3

Catalogue number: CB-NP-82-035-EN-C

Price (excluding VAT) in Luxembourg
ECU5.48 BFR 250 IRL 3.80 UKL 3.10 USD 5.50

This study looks into the extent to which the numerous statistical measures of
concentration and dominance can be used to assess the state of competition in

various market structures of relevance to European competition policy.

For this purpose the significance of the relation between degree of concentration
and effectiveness of competition is first of all examined within the context of dif-
ferent theoretical concepts relating to competition. Certain measures of concentra-
tion and dominance are then described and their properties are illustrated in detail
by means of model calculations. The third part considers, in the light of certain
actual cases, whether the proposed measures of concentration and dominance are
applicable to competition policy. Finally, the ensuing results are comprised in

recommendations for European competition policy.






Salg og abonnement - Verkauf und Abonnement - MwAfqoeig kai cuvdpopég - Sales and subscriptions

Vente et abonnements -

Vendita e abbonamenti -

Verkoop en abonnementen

BELGIQUE / BELGIE

IRELAND

PORTUGAL

Moniteur belge / Belgisch Staatsblad

Rue de Louvain 40-42 / Leuvensestraat 40-42
1000 Bruxelles / 1000 Brussel

Tél. 5120026

CCP/Postrekening 000-2005502-27

Sous-agents / Agentschappen:

Librairie européenne / Europese Boekhandel
Rue de la Loi 244 / Wetstraat 244
1040 Bruxelles / 1040 Brussel

CREDOC

Rue de la Montagne 34 / Bergstraat 34
Bte 11 / Bus 11
1000 Bruxelles / 1000 Brussel

DANMARK

Schultz Forlag

Meantergade 21

1116 Kebenhavn K
TIf: (01) 12 11 95
Girokonto 200 11 95

Underagentur:
Europa Beger

Gammel Torv 6

Postbox 137

1004 Kebenhavn K

TIf. (01) 15 62 73

Telex 192B0 EUROIN DK

BR DEUTSCHLAND

Verlag Bundesanzeiger

Breite Stralle

Postfach 10 80 06

5000 Kéin 1

Tel. (02 21) 20 29-0
Fernschreiber:

ANZEIGER BONN 8 882 595

GREECE

G.C. Eleftheroudakis SA

International Bookstore
4 Nikis Street

Athens (126)

Tel. 322 63 23

Telex 219410 ELEF

Sub-agent for northern Greece:
Molho’s Bookstore

The Business Bookshop

10 Tsimiski Street
Thessaloniki

Tel. 275 271

Telex 412885 LIMO

FRANCE

Service de vente en France des publications
des Communautés européennes

Journal officiel

26, rue Desaix

75732 Paris Cedex 15

Tél. (1) 578 61 39

Government Publications Sales Office

Livraria Bertrand, s.a.r.l.

GPO Arcade Rua Jodo de Deus
Dublin 1 Venda Nova
Amadora
or by post Tél. 97 45 71
Stationery Office Télex 12709-LITRAN-P
Dublin 4
Tel. 78 96 44
ITALIA SCHWEIZ / SUISSE / SVIZZERA
Licosa Spa FOMA

Via Lamarmora, 45
Casella postale 552

50 121 Firenze

Tel. 57 97 51

Telex 570466 LICOSA |
CCP 343 509

Subagente:

Libreria scientifica Lucio de Biasio - AEIOU

Via Meravigli, 16
20 123 Milano
Tel. 80 76 79

GRAND-DUCHE DE LUXEMBOURG

Office des publications officielles
des Communautés européennes

5, rue du Commerce

L-2985 Luxembourg

Tél. 49 00 81

Télex PUBLOF - Lu 1322

CCP 19190-81

CC bancaire BIL 8-109/6003/300

NEDERLAND

Staatsdrukkerij- en uitgeverijbedrijf

Christoffel Plantijnstraat
Postbus 20014

2500 EA ‘s-Gravenhage
Tel. (070) 78 99 11

UNITED KINGDOM

HM Stationery Office

PO Box 569

London SE1 9NH

Tel. 01-928 6377 ext 365
National Giro Account 582-1002

Sub-agent:
Alan Armstrong & Associates

Sussex Place, Regent's Park
London NW1 4SA
Tel. 01-723 3902

5, avenue de Longemalle
Case postale 367

CH 1020 Renens - Lausanne
Tel. {021) 35 13 61

Télex 25416

Sous-agent:
Librairie Payot

6, rue Grenus
1211 Genéve
Teél. 31 89 50
CCP 12-236

SVERIGE

Librairie C.E. Fritzes
Regeringsgatan 12

Box 16356

103 27 Stockholm
Tel. 08-23 89 00

UNITED STATES OF AMERICA

European Community Information
Service

2100 M Street, NW
Suite 707

Washington, DC 20037
Tel. (202) 862 9500

CANADA

Renouf Publishing Co., Ltd
2182 St Catherine Street West
Montreal

Quebec H3H 1M7

Tel. (514) 937 3518

ESPANA

JAPAN

Mundi-Prensa Libros, S.A.

Castellé 37

Madrid 1

Tel. {91) 275 46 55
Telex 49370-MPLI-E

Kinokuniya Company Ltd.
17-7 Shinjuku 3-Chome
Shiniuku-ku

Tokyo 160-91

Tel. {03) 354 0131



Price {excluding VAT) in Luxembourg
ECUS5.48 BFR250 IRL 3.80 UKL 3.10 USD5.50

OFFICE FOR OFFICIAL PUBLICATIONS
. OF THE EUROPEAN COMMUNITIES

L - 2985 Luxembourg

ISBN 92-825-3178-3

9 %78

928

2”53 1785




	Table of contents
	Introduction: Outline of the theoretical approach applied
	I. A critical level of concentration and the threat to effective competition
	1. The importance of the level of concentration for competition
	2. Use of concentration ratios and their implications in competition theory

	II. Suitability of various measures of concentration for ascertaining concentration and critical areas of concentration
	1. Statistical measurement of concentration: basic concepts
	2. Properties of concentration measures: uniformly standardized measures
	3. Discussion of special measures of concentration
	4. Problems of aggregation
	5. Use of measures of dominance to identify oligopolistic nuclei
	6. LINDA-Indices
	7. Model calculations
	8. Conclusions and results


