ON MEASURES OF PRODUCTWISE
CONCENTRATION *

VINOD PRAKASH

PART 1

1. THE ONLY MEASURE of productwise concentration used in the re-
cently published report of the Monopolies Inquiry Commission is the
«degree of concentration’ defined by the extent of the percentage share
of top three producers (enterprises) in the production of a commo-
dity.! This index is insensitive to the size-pattern of the top three or
of the remaining enterprises, and so seriously limits the utility of
the study. It is shown below that the use of some other measures,
particularly that of the Herfindhal Summary Index, in conjunction
with the above greatly enhances the value of the study.?

2. Although economists have long been concerned with the causes
and consequences of industrial concentration, its precise measure-
ment in any scientific and comprehensive way is of a fairly recent
origin. The first study published in 1939 related to the U.S. Economy
of 1935.2 In 1945 the first study pertaining to the British Industry
appeared for the year 19354 For the Canadian Manufacturing
Industry the first tables were published only in 1957 for the year
1946.5 In all these studies the basic source of data was the Censuses,

* The author is grateful to Professor V. M. Dandekar, Dr. N. S. Iyengar and
Shri A. V. Ramsunder for their comments. They are, however, in no Way res-
ponsible for the shortcomings of this paper.

! Report of the Monopolies Inquiry Commission, 1965, pp. 11, 226.

2 Neither the more fundamental questions like: What is industrial concentra-
tion ? Can we measure it ? nor the alternative indicators of concentration :
value of output/sales, licensed/installed capacity are discussed here.

The Commission has also ignored some institutional factors like the wide-
spread state regulation, competition by the public sector as well as by the un-
organized sectors and sometimes by foreign markets which severely limit the
effectiveness of concentration. See author’s paper in Artha Vijnana, June 1966.

3 National Resource Committee, The Structure of American Economy, Part I,
(Washington, 1939), pp. 239-268.

¢ Leax, H. and A. Maizers, The Structure of British Industry, (J.B.S.S,,
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% RosENBLUTH, G., Concentration in Canadian Manufacturing Industries —
NBER General Series No, 81 (Princeton, 1957).
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and the rules prohibited the publication of any measure that could be
utilized for obtaining the size of individual plants or companies. That
is why they were confined to the measurement of the shares of three,
four, or eight largest industrial concerns in output, employment, ete.,
in industries/products. In more recent studies some additional mea.
sures of concentration have been used by Nelson, and Evely ang
Little.®

3. The Commission had access to the establishmentwise data, ang
the authority to publish even those measures which might indicate
the size of an individual enterprise (as revealed by the Appendix ¢
of the Report). It could therefore use somewhat more refined
measures of concentration besides the crude shares. These measures
are not merely of purely theoretical interest, but they have great
practical significance as well. The choice of the measures is necessarily
restricted by the (i) assumptions, if any; (ii) data availability;
(iii) computational time involved; (iv) sensitivity; and (v) inter.
pretation.

4. It is well known that there can be no unequivocal measure of
concentration, and none can be derived from purely objective methods.
No measure can claim absolute superiority over all others.” But it can
be shown that under certain conditions a particular measure is
superior (in terms of sensitivity) to some other measures.® Some of
the more common measures of concentration are :

Group A
(1) Crude percentage share of top, say three, enterprises (C);?
(2) Size-ratio of enterprises, say of top three with remaining
enterprises (S);
(8) Area under Concentration Polygon through ‘n’ top enter-
prises (A);
(4) Herfindhal Summary Index (H).

6 NELSON, R.L., Concentration in Manufacturing Industries in the United
States of America — A Mideentury Report, (New York, 1964);

(ii) EveLy, R. and I. M. D. LitTLE, Concentration in British Industry, (Cam-
bridge, 1960).

T RANADIVE, K. R., The Equality of Incomes in India (Bulletin, Oxford Univer-
sity, Institute of Economics and Statistics, May 1965).

8 IYENGAR, N. S., Some Measures of Inequality (Fifth Econometric Conference,
Dethi, December 1965).

® Another variant can be the number of top enterprises sharing a given
percentage of products, or percentage share of a given percentage of top enter-
prises, or percentage of top enterprises sharing a given percentage of product.
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Group B
(6) Gini Square (G) ;
(6) Standard Deviation of Log Size (L);
(7) Iyengar Index (I).

6. If P, is the percentage share of ith top enterprise in the total
product/industry (say in production) consisting of 'n' enterprises,
then each of the above measures is defined as :

Group A
(1) C=P, + P, + P,

(2) s=1/3[Pl+P'+P-]/,T_ng[734Pi-

or

n
(3) A=ln T (n+i=i)P;

s H=_ Lo 3 (e
( —(l )l iz H
Group B
2 4
(5) G="—(n_l) iijP]-P/
§) Le—L T (si—p)r
(6) =a=1 ;2 Pi—p

_ ni
where P; = log P, and p = 1/n El b

1
1 n/2
(7) I=(4—g)(t+g)whereq = o ,'Elpi

ParT II

6. The measures in group A have been used in the studies on indus-
trial (or productwise) concentration, while those in group B and
many of the others have not been generally used. The ‘G’ and ‘L’
measures are perhaps more laborious to compute than any one of
group A and ‘I, and they require individual information on all the

Sept. 1966 VN 8 811



VINOD PRAKASH

enterprises. Direct economic interpretation of measures ‘G’ and ‘L’
is also not easy. On the other hand, index ‘I’ may be easier to work
out than most of the indexes of group B. It is generally more sensitive,
and its interpretation is easy.'’® However, when there are very large
as well as very small enterprises with varying reliability, the sensiti.
vity of this index may not be high, as the data pertaining to the
smaller industrial enterprises may not be very reliable.

7. Among the measures of group A, one finds that index ‘C’ is
the easiest to compute; it only requires data regarding production
of the top three and of all the enterprises, and can be directly inter.
preted. However, it is not sensitive either to the size-pattern of the
top three or to the size-pattern and number of the remaining enter-
prises. Index ‘S’ can be worked out only if there are at least four or
more enterprises producing the same product,.and so cannot be work-
ed out for more than 50 per cent of the industrial products covered
in the Report. In addition to the data needed in the calculation of 'C’,
one needs to know the total number of enterprises for computing
‘S’. The latter is also insensitive to the size-pattern of the top three
or of the remaining enterprises, but does take care of the number
of the remaining enterprises. Obviously it is not necessary to have
enterprisewise data for the calculation of ‘C’ or ‘S’ but for index ‘A’
or ‘H’ comprehensive enterprisewise data are needed.!*

8. When there is unequal number of enterprises in producing
different products, the productwise comparison of ‘S’ might be
vitiated to some extent. This difficulty is not likely to be serious if
the number of enterprises is large. Similar difficulties are encountered
in the case of ‘A’. As data regarding the smaller enterprises is gene-
rally not as precise as for the larger ones, the index ‘H’ seems to be
the least affected by the data errors. It would appear on the whole
that one should use the index ‘H’ in conjunction with ‘C’ in order to
draw conclusions of any practical significance.

9. No fresh collection of data is needed for the computation of
the size-ratio index ‘S’ and its significance can be easily seen. Consider
two products (X) and (Y) and let the share of the top three be 75
per cent for each of them. But the total number of enterprises is four

10 IYENGAR, N. S., op. cit.

11 Whenever there are many relatively small enterprises producing a product,

enterprisewise data about them could be pooled for computing ‘A’ and ignored
for computing ‘H’ without the loss of much precision.
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in the case of X and eight in the case of Y. The size-ratio of enter-
prises in (X) is one whereas in (Y) it is five. Though the extent of
concentration as adopted in that study is exactly the same, namely,
75 per cent, in practice it depends ceteris “paribus upon the preva-
Jence of competition or tacit collusion among the top three and the
remaining enterprises. If the latter exists, the possibilities of any
monopolistic or restrictive trade-practices may be much more in (X)
than in (Y). As stated earlier, this measure is also independent of
change in the size-pattern of the top three or of the remaining enter-

prises.
10. The area under & concentratfon polygon ‘A" does reflect a

change in the relative share of the top three or of the remaining
enterprises. The divergence of size among the top as well as among
others is indicated by the shape of the polygon. A short high polygon
indicates “high” concentration and a low-lying indicates “low” con-
centration. The area under the polygon varies from a half to one
depending upon the variability of size among the enterprises. The
higher the concentration, the higher is the area under the polygon,
for any given number of enterprises. As the construction of polygon
is time consuming, one can replace it by working out the area under
it.

11. The Herfindhal Summary Index "H’ which depends on the
size-pattern of enterprises is easy to compute. It also appears to be
more sensitive than the other measures discussed here. Consider two
products (X) and (Y) each with eight enterprises, with same share
of the top three, say 75 per cent, and each of the remaining enterpris-
es also sharing the same percentage, viz. five per cent. But in product
(X) each of the top three is also of the same size, i.e., 25 per cent,
while those in product (Y) of varying sizes, say 60 per cent, 10 per
cent, and 6 per cent. For both products (X) and (Y), the measure
of concentration adopted in the Report and the size-ratio index ‘S’
are identical. The area under the concentration polygon ‘A’ is 0.75
for product (X) and 0.82 for product (Y) (the latter portion of the
broken line concerning fourth to eighth enterprises being identical).
The index ‘H'lis 0.200 for product (X) and 0.385 for product (Y).
Hence, one finds that the indexes ‘C’ and ‘S’ are not at all sensitive
to these varying size-patterns (total number of enterprises being
the same), while index ‘A’ is slightly sensitive, and index ‘H’ is the
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most sensitive. The latter indicates_ distinctly that there may he
greater concentration in product (Y) than in product (X). This may
also be true of the potential monopolistic/restrictive trade-practices
in these products ceteris paribus, since for product (Y) a price leader.
ship, a curb on the competition or any other monopolistic/restrictive
practice is more plausible (as it largely depends upon the top enter.
prise) than for product (X) where a tacit collusion among the top
three enterprises may be essential for any such practice.

PART III

12. It will be shown now that the problem of varying size-pattern
(of the top three or of the remaining enterprises with or without
the same number of enterprises) is a real one, and one can find a
large number of instances where the measure followed up in the
Report completely fails to discriminate between the varying
situations.!? As such one should have access to other measures as well,
As it is not the intention of this paper to review the concentration
in all the industries in the light of the new indexes, only illustrative
examples are worked out and given below in a statistical statement.
They should reveal the necessity of using other measures, particularly
of ‘H’, in addition to the one used throughout by the Commission.
The measures of group B are also presented there.

13. In all 18 products from four industrial groups are presented
below. Products of I or II group are manufactured by the same
number of enterprises, whereas those of groups III and IV by the
unegual number. The index ‘C’ treats all the products of group I at
par with each other, while both indexes ‘A’ and ‘H’ positively dis-
criminate them; as there is almost monopoly in Cylinder Liners while
there can be only duopoly in Scooters; whereas in Motor Cycles
a tacit collusion among all the three producers may be essential for
following any monopolistic or restrictive practice.

14. Corresponding to a small fall of 1.4 in ‘C’ between the first
two products of group II — Pressure-type Stoves and Steel Belt
Lacing — there is a fall of 50 in ‘H’ and 14 in ‘A’, indicating that the
scope of monopolistic or restrictive practices might be much more in
Stoves than in Lacing. Such a conclusion appears reasonable on the

!2 As revealed by the total number and percentage shares of individua) enter-

prises, and not by extent of the countervailing powers which are outside the
purview of this paper,
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bass of the data. Further, the stronger position of the biggest enter-
prise of Typewriters than that of Lacing, in dictating its terms o
other enterprises, is also revealed by the index ‘H'.

15. In group III ‘C’ for Naphthols and Oil soluble Dyes are al-
most the same, whereas the upward change in ‘H’ or ‘A’ seema reason-
able to indicate the almoat monopolistic condition of Oil Soluble Dyes
in comparison to the duopolistic condition of Naphthols. All the six
varieties of Soap are considered in group IV. ‘C’ varies from 100 to
76 only, even though the number of enterprises varies from 1-22.
The comparison of various indexes is rendered more difficult by the
widely varying number of enterprises. Nevertheless, of all the
indexes, ‘H’ appears to reflect the most precise picture.

16. The applicabilily of ine mensures 'S’ and ‘A’ is severely res-
tricted in these illustrative examples as they are mostly confined to
a small number of enterprises. As the Commission probably bad the
comprehensive data, it could make use of these measures more
meaningfully. It is natural to believe that the Commission is not
interested in a measure of deviation from monopoly just for its own
gake; it is interested in it from the point of view of the possibilities
of the monopolistic or restrictive trade-practices by the dominant
enterprise or enterprises. The so-called “degree of concentration” as
used by the Commission is based on the crude measure 'C' which is
not a very sensitive measure, being invariant to the size-pattern of
the enterprises. The size-pattern forms a very important basis of the
plausible adoption of the monopolistic or restrictive trade-practices.
The extent of high concentration based on the ‘C' measure is likely
to be exaggerated. Consequently the picture depicted by the Com-
mission may not be quite satisfactory. The illustrations given in this
paper reveal that the crude percentage share of the top three (mea-
sure ‘C’) may be supplemented at least by the Herfindhal Summary
Index ‘H’. Whenever the number of enterprises is fairly large, indexes
‘A’ and ‘S’ can also be gainfully used.
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Summary

The Monopolies Inquiry Commission measured the product-wise
concentration by the extent of percentage share of top three enter-
prises (producers) in the production of a commodity. It is contended
that this index is completely insensitive to the size-pattern of the
enterprises, which is very important in revealing the possibilities of
monopolistic and restrictive trade-practices.

It is known that no single measure of concentration can be in.
variably best. Several indexes including the (above) crude share of
top three enterprises (C), size-ratio of top three enterprises with
the remaining enterprises (S), area under concentration polygon
through ‘n’ enterprises (A), and Herfindhal summary index (H) are
discussed here along with the illustrative numerical examples. In the
present context one finds that ‘H’ is most sensitive to the size-pattern.

It is shown that in the absence of supplementing ‘C’ by any other
measure, particularly by ‘H’, the results obtained by the Commission
are hardly realistic and precise, thereby seriously limiting the utility
of the otherwise extensive and painstaking study.
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