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ON THE CONCEPT OF DIVERGENCE IN THE THEORY OF INDUSTRIAL ORGANIZATION

by Dr. Wim G.H. van Hulst~)

Abstract

The concept of divergence as measured either as degree of divergence
or as divergence ratio is discussed as to grade of information, the
object of ineasuring and one-to-one correspondence of ineasuring.
It is concluded that the degree of divergence should be considered as
unfit for use in economic analyses and that care must be taken as to
the divergence ratio.

Introduction

In the theory of industrial organization a number of authors use a
notion called divergence in order to characterize the power relations
within a given branch of industry more precisely. By divergence is
meant the phenomenon that in an industry the concentration of firms
differs from the concentration of plants.

As for guantifyinq divergence one may distinguish between two
groups of authors. The first group (among them Blair (1972), Shepherd
(1970 and 1979) and Willems (1981)) takes as a yardstick the degree of
divergence, which is defined as follows:

The degree of divergence is the difference between the aggre-
gate market share of the largest eight (also four or twenty) firms
within an industry on the one hand and the aggregate market share of
the largest eight (respectively four, twenty) plants in that industry
on the other hand, which market shares are expressed as a percentage
of the total sales volume attained during the year in that particular
industry. Thus the degree of divergence is expressed as a percentage
of industry sales volume as well.

According to Blair (1972, p. 103) and Willems (1981, p. 46-47)

t) Professor of Business Economícs at Tilburg University, the Nether-
lands. The author is indebted to Mr.C. Knoops for his criticisms on
an earlier draft of this paper.
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it is customary to use the following scale in order to denominate the
degree of divergence further: divergence is
- narraw, if the degree of divergence is under 10 percent;
- moderate, if the degree of divergence is between 10 and 19 percent;
- wide, if the degree of divergence is between 20 and 39 percent;
- extreme, if the degree of divergence is 40 percent or more.

The second group of authors has as a common characteristic
that the measuring takes place by means of a quotient, in most cases
by dividing the concentration ratio of firms by the concentration
ratio of plants. Very often this quotient is used as an explaining
variable in a regression analysis that should explain concentration of
firms, in which rings through - be it not always in so many words -
that these explaining variable actually stands for the optimal size of
the plants. To this group of authors one may count (among others)
Bain ( 1966), George and Ward (1975) and Jacquemin and De Jong (1977).

For sake of completeness it should be noted that the measure
of size is not always identical. Besides market share also added value
or number of employees are used as is dependent on availability of data.

In the following discussion these rather small differences
will be ignored; the measure of divergence as handled by this group of
authors will shortly be denoted as divergence ratio.

The problem

Particularly as concerns the concept of the degree of diver-
gence and to a somewhat lesser extent that of the divergence ratio one
may have doubts about the usefulness in economic analysis. These doubts
focus on three aspects viz: the content of these concepts, the object
of ineasuring and the one-to-one correspondence of ineasuring. It should
be noted that these aspects cannot always be taken absolutely separa-
tely but to a certain extent lie in each other's extension.

Objections of a more semantic nature will be ignored here to
a great extent. For instance one may doubt whether realized market
shares or employment supply an adequate yardstick for describing the
power structure of an industry. Further it is assumed that the terms
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"industry", "firm", "plant", and "market share" can be defined suf-
ficiently clearly so that no misunderstanding about them will occur,
though this repeatedly causes problems in empirical research, cfr.
e.g. Bain (1966), Booij and Koekkoek (1973), Booij and Pelupessy (197]),
George and Ward (1975), H~rt et al. (1973} and Jacquemín and De Jony
(1977); see also Shepherd (1979), p. 141 and p. 173 ff. The present
analysis focuses on theoretical-conceptual aspects of the notions de-
gree of divergence and divergence ratio, starting from the statement

that the tools of the analyst must be qood. That must be admitted that
sometimes good results have been obtained with bad tools (or rather in
spite of bad tools) is not considered as a valid excuse for this state-
ment.

The content of the concepts

Essentially an investigation into the content of a concept concerns an

investigation into the "Informationsgehalt" (grade of information) of
statements in which the concept plays a leading part. By "Informations-
gehnlt" is meant the extent to which situations for which the sY.ate-
ment is not valid, are excluded (Cfr. Weinberg (1971), p. 24).

Because the degree of divergence is a difference between two

percentages it has hardly any meaning in itself as a description of
the actual situation. The same degree of divergence may relate to very
different cases. A statement as "in this particular industry the degree

of divergence is narrow" therefore contains almost no information. For
clearly the degree of divergence cannot be larger than the concentration

ratio of firms. If the latter hardly exceeds 10 percent it is not
amazing that the degree of diverqence is narrow, for other possible
outcomes do not exist. So other situations, for which the statement is
not valid, are not excluded for they are nonexistent, contrary to a
situation where the concentration ratio of firms is very high. In order

to indicate whether the statement contains any "Informationsgehalt"

one therefore is forced to add an extra element to it and it is ob-

vious to take the firm's concentration ratio as this addition. This is
really what happens, cfr. Shepherd (1979), p. 252: "One may take four-

firm concentration of 40 percent (unadjusted) and eight-firm-plant
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divergence of 30 percent, as benchmarks for 'high "'.

The necessity to add such an extra element to the statement

shows that the degree of divergence as such is unfit for use in econo-
mic analysis. For it is beyond logic that the content of a concept and
of statements containing it depend on circumstances that are object of

the statement theirselves.
The divergence ratio contrarily does not show this weakness.

Actually the ratio denotes the mean number of plants of which the lar-

gest four (or eight etc.) firms would consist if these plants had the

mean size of the largest four ones in the industry at hand. The concen-
tration ratio of firms as a separate element in the statement can be

omitted; only insofar rounding and measuring errors are concerned it

may have some influence.

The object of ineasuring

As is clear from the definition the largest eight (or four etc.) firms

are subject to measuring at one hand and the largest eight plants at

the other. Though both of them are parts of the same set (the pertinent

industry), by limiting the measuring to the largest eight it is not

clear to what extent the two subsets overlap each other. If they en-
tirely coincide then the statement essentially is about the divergence

among the largest eight firms and all that happens in the remaining
part of the industry is neglected. However as the extent to which the

subsets overlap is unknown, the representativity of the measuring re-

mains unclear.

To be fair it must be said that the concept of divergence
should not be blamed for this entirely, it is a consequence of the
concentration measure used as well. If one would bring the entire size

distribution into the analysis, the problem would not occur. However

the imperfection of the concentration ratio is more conspicuous when

this ratio is applied to the computation of the degree of divergence

or divergence ratio, than when one uses the concentration ratio as such

(for an overview of the weaknesses of concentration ratios see Koch

(1980) p. 175 ff.).
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The one-to-one correspondence of ineasuring

To measure is to compare. A certain characteristic of the object under
analysis is compared to a standard after which the characteristic is
expressed into the standard unit. This comparison is one-to-one, i.e.
the measured characteristic implies so and so many standard units and
reversely this number of standard units gives the measure of the -
characteristic. This one-to-one correspondence is restricted insofar
as a- usually weak - ceteris paribus requirement must be met.

A dominant part concerning the one-to-one correspondence of
a measurement is played by the interpretation of the outcomes of the
measuring process. Unfortunately this is an awkward point as concerns
the concept of divergence and therefore the wanted one-to-one corres-
pondence sometimes is far to seek.

A characteristical example, illustrating this point, reflects
a reasoning that sometimes can be heard in literature, cfr. e.g. Blair
(1972), p. 102 ff. and Shepherd (1970), p. 40 and pp. 120-121. It can
broadly be outlined as follows:

A high concentration ratio of firms caused by the joining of
many small plants to a few large firms, leads to a high degree of
diverqence,l) if in the remaining part of the industry the size of the
plants is also modest. Such a situation is explainable if the effects
of economïes of scale are neglectable at the emergence of large firms,
so that the found high concentration of firms must have been based on
factors of power. Then the conclusion is: if divergence in a high-
concentration industry is high, then the concentration has not been
based on economies of scale but on factors of power, or in the more
careful words by Blair (1972), p. 102, on "factors other than technolo-
4Y~~ .

Unfortunately this conclusion may be wrong.2~ By reasoning
1) Or divergence ratio; hocvever given the high concentration of firms

it does not matter very much how divergence is measured.
2) In a recent publication Shepherd abandoned this reasoning: '....

divergence r!a~r reflect econot"ies of multinlant oneration, or in-
stead merely the gains from higher market share, or both" (Shepherd
(1979), p. 252).
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as above one implicitly uses the one-to-one correspondence property,
for only if this correspondence is really present then the obvious
reversing of the cause-effect sequence is allowed. But there may be
no such correspondence. The point here is that economies of scale at
plant level must be distinguished from economies of scale at firm level.
A number of authors concluded that the latter do occur e.g. Armour and
Teece (1978), p. 107, Beckenstein (1975), p. 656, Jacquemin and De Jong
(1977), p. 32, Prais (1976), p.46. If in a specific industry economies
of scale at firm level occur, then a large degree of divergence is
quite conceivable, solely explainable by these economies and without

power factors playing a role.

Besides, if economies of scale at firm level are unimportant
or absent, but do occur at plant level, then still it is conceivable
that a large divergence is found that is not attributable to power
factors only. This is the case when the industry is not yet in equili-
brium. At the time of ineasuring one finds plants of different sizes,
of which in the course of time the smaller ones will either grow and

reach an optimal size, or will decline and eventually perish. Thus
various movements as to size of individual plants are possible and the
degree of divergence is hardly beyond a casual result. So one cannot
predict what the degree of divergence will be in equilibrium and it is

premature to attribute an accidentally high one to power factors only.
Apart from the fact that economies of scale and power factors

are not mutually exclusive, it may be clear that the one-to-one cor-

respondence between divergence and power factors is at least to
qualify as questionable.

Some concluding remarks

If the foregoing discussion led to the impression that the divergence

concept is absolutely nonsense, then it seems appropriate to place

things into a more relative context.
Just as every ratio number the divergence concept condenses

much information into one single magnitude. As a result of any such

condensation prohlems and questions as to "Informationsgehalt" and
one-to-one correspondence will rise almost inevitably. The question
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however is whether the extent to which such problems emerge is such

that the usefulness of the concept and therefore the value of the

analysis seriously is jeopardized. From the previous sections it may

be clear that this question should be answered plainly yes as the de-

gree of divergence is concerned. The divergence ratio does not entirely

succeed in pleading not guilty but it must be granted a greater infor-

mative value, though doubts remain. At any rate one has to take care

at intepreting measurements of divergence.
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