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FOREWORD

In April 1975, the Royal Commission on Corporate
Concentration was appointed to "inquire into, report upon,
and make recommendations concerning:

(a) the nature and role of major concentrations of
corporate power in Canada;

(b) the economic and social implications for the public
interest of such concentrations; and

(c) whether safeguards exist or may be required to
protect the public interest in the presence of
such concentrations".

To gather informed opinion, the Commission invited briefs
from interested persons and organizations and held héarings
across Canada beginning in November 1975. 1In addition, the
Commission organized a number of research projects relevant
to its inquiry.

This study on directorship ties as an approach to industrial
concentration is one of a series of background studies pre-
pared for the Commission. It was researched and written by
Professors Stephen D. Berkowitz, Yehuda Kotowitz, and
Leonard Waverman under a contract with the Institute for
Policy Analysis of the University of Toronto. Professor
Berkowitz is a sociologist while Professors Kotowitz and
Waverman are economists. Each has written previously in
the area of interlocking directorates.

The Commission is publishing this and other background
studies in the public interest. We emphasize, however,
that the analyses presented and conclusions reached are
those of the author, and do not necessarily reflect the
views of the Commission or its staff.

Donald N. Thompson
Director of Research
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1. OVERVIEW

PURPOSE

This project had a threefold purpose. First we attempted to
rigorously define an enterprise as one or more companies which
operate under common control. We investigated alternative defini-
tions of what constitutes control. These definitions involved
either majority ownership of the voting stock of a corporation
(more than 50%) or some combination of ownership of the voting stock
(15% or 25%) combined with three or more directors (and/or officers)
or executive board members in common. Including minority ownership
under a definition of control recognizes the possibility of pyra-
miding: owning a small but controlling interest in a single holding
company, which in turn controls other firms. Secondly, we examine
and attempt to explain the degree of pyramiding in the Canadian
economy in 1972. Finally, having defined enterprises, our next
objective was to measure the change in concentration between a base
case (more than 50%) and four alternative enterprise measurements.

Economic theory describes the behaviour of independent econo-
mic units. Yet much research uses data on companies which may not,
in fact, be independent. For example, imagine that we wished to
judge the competitiveness of a specific industry. In order to do so,
we measured the concentration in the industry by calculating the
share of the industry's output produced by the largest four firms.
If this concentration ratio turned out to be 40%, we would then
decide that the industry was reasonably competitive. But suppose
that the largest four firms were not independent but were all owned
to some degree by one of the four firms. We would then wish to
judge whether this 'ownership to some degree' meant that the four
firms acted in concert. If they did, concentration would be far
higher than we judged on the basis of assuming that the sales of
individual companies were independent. We would then wish to
aggregate the four firms into a single enterprise.

We are not the first to be aware of this measurement problem.
As early as 1932, Adolph Berle and Gardner Means in their book,
The Modern Corporation and Private Property suggested that the absolute
size and wide dispersion of the voting stock of large corporations
meant that control could be exercised with less than 50% ownership.
They argued cogently that 20% ownership of the voting stock in a
single block meant control, i.e., the ability to elect the directors
of the corporation.

Canadian agencies have used two methods to organize firms
into enterprises. 1In its 1965 study on Concentration in the Manufacturing
Industries of Canada, the Department of Consumer and Corporate Affairs
included within a single enterprise all firms owned by more than
50% and all cases where control was 'acknowledged'. Unfortunately,
the Department had data covering only 50% of the shipments in the



manufacturing sector. Moreover, it is not clear that 'acknowledged'
control is actual control or that the unacknowledged control means
no control.

In the 1968 Statistics Canada study on Concentration in the
Manugacturning, Mining, and Logging Indusiries, "all companies owned by
more than 50%, directly or indirectly, were grouped together into
enterprises ... Control may be possible with ownership of less
than 50% of the voting stock but these cases are treated as separate
enterprises in this report".

In a related study, J.M. McVey argued that redefining control
at the 25% level did little to change concentration as measured
in the 1968 study.

We set out to examine the combined ownership and director
(officer or executive board) ties among the largest corporations
in Canada. We argue that unlike Berle and Means' suggestion, the
ability to elect the directors of another legal entity is one
aspect of control but not its end result. That end is to control
the activities of the other firm.

By examining both ownership and other ties in a precise
mathematical way, we can analyze the importance of these ties in
assessing the concentration of the Canadian industrial structure.
By ignoring minority ownership which is not coincident with inter-
locking ties, we are able to differentiate ownership for invest-
ment purposes from ownership for control.

DATA

Five sets of information were needed for our study:

1. the largest firms in the economy and all other firms
directly or indirectly connected to them:

2. the ownership links among these companies;
3. the directors of all these companies;
4. the officers of all these companies;

5. the executive board members of all these companies.

Because of the existence of private firms (private companies
owned by fewer than 50 shareholders need not publish annual
statements) and Crown corporations, sampling the largest firms in
the Canadian economy is not an easy task. Relying on two previous
studies we were able to determine the 361 largest corporations
involved in the following activities: industrials, banking,
trust, insurance companies, transportation firms, utilities,
merchandising firms and other financial intermediaries.

Finding all the firms directly and indirectly connected with
these 361 was based on ownership patterns. The Inter-Corporate



Ownership report for 1972, which is based on the Corporations and
Labour Unions Returns Act (CALURA), lists all ownership ties for
Canadian companies of 10% or more if domestically controlled and
5% or more if foreign controlled. Taking our set of 361 large

firms, we found 4,944 more companies connected with them in the

CALURA data.

We listed principal officers for each company: President,
Vice President, Secretary, Treasurer, Secretary-Treasurer, Con-
troller, Comptroller, manager, general manager, professionals
(legal counsel; medical director), and other officials.

Our basic sources for director and officer lists of these 5,305
companies was the Financial Post's Directorny of Directons. Because
that publication is not exhaustive, especially in terms of private
companies, Crown corporations and foreign directors, it had to be
supplemented by a number of other sources--Moody's Industrial
Manual, Standard and Poor's Register of Cornporations, Directorns and
Executives, Who's Who in Canada, company reports, and provincial
governments' corporation files.

Executive board data were particularly scanty in the Directory
of Dinectorns. The Commission therefore sent a questionnaire to a
designated group of firms and we incorporated the returns. into our

data files.

In total, the.5,305 companies had 7,433 individuals listed as
directors/officers and executive board members.

All this information was input, corrected and prepared for
formal analysis with the aid of a set of specially constructed
computer programmes created for this project.

METHOD

We define an enterprise as a number of companies under common
control according to alternative criteria. Let us take the example
when more than 50% ownership of the voting stock or at least 15%
ownership and 3 directors are sufficient to establish control.

We assume that if A controls B and B controls C, then A controls C.
We further assume that A can control F indirectly through other
firms C and D if the sum of ownership through C and D is sufficient
to achieve control.

In the diagram below, the numbers indicate the percentage
of voting stock held. A controls over 50% of the stock in B
and D, and is therefore assumed to control both corporations.
B controls C in a similar fashion. Therefore, A controls C.
Neither C nor D, alone, controls F. However, since A controls
both C and D, A's effective ownership of F can be discovered
by adding together C's and D's ownership in F. Therefore A
controls 60% of the voting stock in F--and controls F accordingly.
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In our study, we did not consider minority control alone
sufficient to constitute effective control of one firm by another
unless it was accompanied by a number of directors, officers or
executive board members in common. The Inter-Corporate Ownetship
publication lists ownership of 10% or more for domestically con-
trolled corporations. Because we had no a pricid criteria for
judging what exact percentage of ownership or numbers of directors
in common constituted control, we examined the data to determine
points where small changes in definition did not lead to significant
changes in enterprise groupings.

We found that more than 15% and more than 25% ownership and
three directors/officers (or executives) levels generated relatively
stable enterprise groupings.

As a result, we computed enterprise groupings according to five
different definitions of control:

Benchmark: More than 50% ownership of the voting stock;

A More than 25% ownership plus three interlocking
directors/officers;

B More than 15% ownership plus three interlocking
directors/officers;

C More than 25% ownership plus three interlocking
executive board members;

D More than 15% ownership plus three interlocking
executive board members.

In considering ties that indicate control, we distinguish
between directors/officers in general and members of the executive
board. The latter, we maintain, are involved in the day-to-day
operations of the firm, while the former may not be involved in



detailed policy decisions. Consequently, while director/officer
ties give potential control they may not signify effective exercised
control.

EXECUTIVE BOARDS

Since more than 50% ownership unambiguously defines control,
we interpreted each alternative measure as identical to more than
50% ownership. Where more than 15% ownership plus three ties is
hypothesized to yield control, each director is 'worth' 12%. We
also assigned 12% to each tie when only two exist, in order to
capture firms within enterprises marginally below the control
criteria. For example, 40% ownership plus two directors in common
would not constitute control under a strict interpretation of the
15% plus three ties rule.

RESULTS

On average, the largest four firms in each industry produced
50.35% of that industry's shipments under enterprise definitions
at the more than 50% ownership level (Table 1). Weakening our defi-
nition of control to more than 15% ownership plus three director/
officer ties in common increased this mean four-firm concentration
ratio to 50.66--not a significant change.

Of the 153 manufacturing industries for which concentration
data is available, in only eight does concentration in fact change
when the definitions of control are loosened. Because of confi-
dentiality restrictions we do not know which those eight are.
However, in Table 2, it can be seen that changing the definition of
control from a straight more than 50% to more than 15% plus three
directors (B) increases the four-firm concentration in the two
industries with low concentration (less than 30%) by 9% (e.g.,
the four-firm concentration ratio could increase from 20% to 21.8%).
In the industries with moderate concentration, loosening the
definition of control increases concentration by 7.6% (again a
relative difference, not an absolute one). In the three industries
with relatively high concentration, loosening the definition of
control relatively increases the four-firm concentration ratio by
only 2.4%.

The effects of changing definitions of control on the top
four concentration ratios, small as they may be, exceed, in most
cases, the effects on the top eight concentration ratios (the share
of shipments of the largest eight firms). This suggests that
minority horizontal control is used more extensively by the largest
four firms in an industry than by the next four largest. Moreover,
this minority control by the four largest involves some member of
the next four largest.

Note, again in Table 2, that changing the definition of control
from either over 15% or over 25% plus three directors to over 15%
or over 25% plus three executive board members makes very little



difference. Effective horizontal minority control does not then
encompass the use of executive board members who are not also
directors or officers.

These results are -anticlimactic: minority control is not a
significant force in extending control horizontally over competi-
tors in Canada.

We did not investigate the nature of other ties (vertical,

related, diversified, etc.) in the same detail. However, obser-
vation of the data suggests that minority control was not very
prevalent except in certain circumstances. In fact, the most

striking result of our study was the very low degree of minority
ownership leverage in the Canadian economy.

We then turned to an explanation of the reasons for this
result. ~ '

1. The value to a firm of minority ownership leverage or
pyramiding depends on a number of factors:

a. the management capacity of the controlling group
must exceed that required for their present firm's
size;

b. the controlling group must have a proven track
record of high profitability;

c. the firms the controlling group wishes to acquire
must be large in absolute size, or else 100%
ownership is necessary.

2. The potential value of minority leverage is limited to
those cases in which 100% ownership is not required for
other reasons. However, in a number of instances, 100%
ownership is necessary:

a. where the potential acquisition increases the
profits of the controlled firm, 100% ownership is
desirable to maximize profits;

b. where the acquisition results in a complex transfer
price for services sold between firms, 100% ownership
is desirable to avoid suits from disgruntled
minority stockholders;

c. where the potential acquisition would result in a
transfer price for 'services sold by a domestic firm
to a foreign parent, 100% ownership is desirable to
avoid problems of minority shareholders unhappy with
the division of profits between the two firms and
the resulting division of taxes.

From a review of these considerations, we conclude that the
major reasons for the lack of ownership leverage in the Canadian



economy are twofold: first, the number of potentially large corpor-
ations with sufficiently good management that can attract funds by
way of minority control is limited by the size of the Canadian
economy. Second, many large foreign owned corporations have easy
access to capital in their home countries and consequently no need
for extending ownership leverage within Canada.



2. CONCENTRATION, ECONOMIC
EFFICIENCY, AND EQUITY

Why are we interested in the concentration of economic power?
Theoretically, when economic units are small relative to the market
place, and when there are a large number of sellers and buyers,
market price is determined by the equilibrium of demand and supply
and no latitude for the exercise of discretionary power exists.

No seller can charge more since buyers can find alternative sources
of goods. Under these assumptions, the discretionary power of any
single agent in the market place is small. Since the equilibrium of
demand and supply occurs at minimum costs, waste is minimized and
efficiency of resource allocation is maximized.!

While there are flaws and faults in this story of perfect
competition, discretionary power--power to charge more than the
market place, and power to waste resources--is minimized. 2 Moreover,
while the resulting income distribution may be highly skewed, firms
and their owners do not receive an inequitable share of national
income since they cannot realize monopoly profits.3

In examining Canada's industrial structure in 1972, we are
interested in the extent to which the actual concentration of
economic power deviates from that assumed in the competitive paradigm
We intend to do this by examining alternative measures of inter-
dependence among firms--and, hence, the size of groups of firms
operating under common control (enterprises) relative to the markets
in which they operate.

How do we measure the extent of the concentration of economic
power? We have defined economic power as the ability to exercise
discretionary authority in an industry or a market. Our measures
of concentration should relate to industries or markets.4 Since the
classical competitive model revolves around the notion of "many

1 - For a general reference on the optimality properties of competitive
equilibrium see W.S. Vickrey, Microstatistics. (New York: Harcourt,
Brace and World, 1965), Chapter 5.

3]
|

See Vickrey, op. cit., Chapters 7 and 8.

3 - A good reference on the shares of firms (profits) in national income is:
D.S. Projector, G.S. Weiss and E.T. Thorensen, "Composition of Income", in
L. Soltow (ed.), Six Papers on the Size Distribution of Wealth and Income,
(NBER New York: Columbia University Press, 1969).

4 - Practically, a standardized scheme for designating industrial areas,
called Standard Industrial Classifications (SICs) is used by researchers
in this field. See Dominion Bureau of Statistics, Standard Industrial
Classification Manual (Revised 1970), (Ottawa: Information Canada, 1970).



sellers", one possible approach would be to count the number of
firms in an industry:

Economic theory suggests that the vigor of competition
is related positively to the number of firms in the
relevant industry, other things being equal. However,
it makes a difference whether, in an industry with

100 firms, each firm controls 1% of the industry's
output, or four firms control 80% while the remaining
96 account for only 20%.°

Therefore, it is not only the number of firms in an industry
which determines the extent of competition but also their size
relative to each other. The standard measures of concentration,
which recognize this, then, compute the percentage of an industry's
assets (value of shipments, value added or employment) accounted
for by the largest four or eight firms or conversely the number of
firms required to account for 80% of an industry's assets) .b These
"concentration ratios" have been the subject of a good deal of
research and have been published for Canada for 1965 and 1968.

In order to calculate economic concentration in this sense of
"market power", then one must pay particular attention to the
definition and use of several terms and operational units:
"industries" or "markets", "firms", "establishments", and "enter-
prises".8

The concept of an "industry" or "market" is obviously an
important one in that it refers to the unit in terms of which con-
centration or market power is measured. Published data, however,
normally report aggregate concentration for "industries" nationally

5 - F.M. Scherer, Industrial Market Structure and Economic Performance,
(Chicago: Rand McNally, 1971), p. 50.

6 - For a good description of concentration see both J.S. Bain, Industrial
Organization, (New York: John Wiley & Sons, 1969) Chapters 5 and 6; and
Statistics Canada, Industrial Organization and Concentration in the

Manufacturing, Mining and Logging Industries (Ottawa: Information Canada,
1973).

7 - The 1965 ratios were contained in Department of Consumer and Corporate
Affairs, Concentration in the Manufacturing Industries in Canada (Ottawa:
Department of Consumer and Corporate Affairs, 1971). 1968 figures are
in Statistics Canada, loc. cit.

8 - Statistics Canada's 1970 study resolved the problem as follows: "For
purposes of the present study, the complexes were found to have the
disadvantage that they are based upon ownership links as low as 10% of
voting stock. No means were available for determining which cases of
minority ownership involved control and which did not. 1In the circums-
tances, it was decided to reorganize all complexes containing any minority
ownership links. The corporations in the new complexes were all related
by ownership links of more than 50% of voting stock". Statistics Canada,
@p. cilt:,; p- 176:

- 10 -



and not by product markets. Since most industries produce a broad
range of products, this is not the same thing.®

Ideally, then, one ought to use "product markets" for esta-
blishing concentration ratios. In a country such as Canada, where
the costs of transporting goods from one region to another are
quite high given the large distances involved and a scattered
population, overall or national concentration figures are at best
a rough-and-ready or crude guide to industrial concentration as it
affects actual production at the regional level. However, given
that there are relatively few establishments and very few firms
and enterprises in most industries in Canada, top four and top
eight figures, if they were broken down by industrial category and
by region, would seriously disclose the shipping data of individual
establishments, firms and enterprises. While these data might be
quite illuminating, they would fall well within the bounds of
prohibited disclosure under existing legislation. Moreover, from
a statistical point of view, use of such data would introduce
enormous problems of commensurability, in the sense that top four
and top eight category ratios would be based on fewer than four
and eight units, respectively, in a significant number of cases.
Given these problems, then, we had no choice but to use the
conventional national figures by industry; recognizing that they
represent a lower bound estimate of actual concentration.

Similarly, we must carefully define the terms "firm" or
"company" and "enterprise". Conventionally, concentration ratios
measure the shape of an industry's output flowing from four or
eight independent units. We must, therefore, be certain that the
units we are using are in fact independent. If, for example,
we are computing concentration ratios at the "firm" level, we must
make sure that the "firms" in question are independent, i.e., that
they are not part of some larger enterprise. If they are, concen-
tration values will be understated.

As we define it, then a "firm", "company", or "corporation"
is a legal entity encompassing a collection of assets (capital and
other) held in common name. These assets may consist of plants
("establishments") in different geographic locations. Each plant,
however, must be unambiguously controlled by a specified firm.lO

9 - As a result, three additional statistics are usually calculated: the
first examines the regional aspects of industrial operations. The second
is a measure of the degree to which an industry specializes in producing
a single market product. And the third, the degree to which the total
shipments of a single market product are supplied by a single industry.
Unfortunately, none of these measures are relevant here.

10 - Please note that we use a threefold classification of units--"establish-
ments", "firms", and "enterprises"--here in order to minimize the con-
fusion sometimes generated by the conventional twofold division into
"establishments" and "enterprises".

- 11 -



While "firms" may be considered to be legally separate enti-
ties, yet they may not be in fact independent. We define an
enterprise as a set of legal entities ("firms") operating under
common control. One aspect of our study examines the degree to
which the Canadian concentration ratios, as measured, understate
actual concentration due to the assumption that firms are indepen-
dent when in fact they are part of a single enterprise.

In Statistics Canada's 1968 study Industriial Ornganization and
Concentration in the Manufacturing, Mining and Logging Industries, an enter-
prise is defined as "...all companies owned more than 50% directly
or indirectly where "owned" refers to voting stock ... Control
may be possible with ownership of less than 50% of voting stock but
these cases are treated as separate enterprises in this report...".l1l

In the 1965 study of concentration in the Canadian manufacturing
sector, an enterprise set included all companies directly or in-
directly owned more than 50% and all companies where although less
than 50% ownership was involved "control was acknowledged". 12 Infor-
mation on acknowledged but minority control came from nonpublic files
at the Department of Consumer and Corporate Affairs.l3

Thus the 1965 study attempted to include within an enterprise
firms which were not independent but where the owner "acknowledged"
control, even though it owned less than 50% of the stock in the owned
firm. This use of acknowledged control is an excellent method in
principle but weak in practice. The private files at the Department
of Consumer and Corporate Affairs included statistics on "...most of
the large corporations and probably accounted for more than half the
total in tons of value of factory shipments". 14

Unfortunately, acknowledged control is not a satisfactory
objective definition because the interpretation of control may vary
among independent companies. Moreover, the coverage by these non-
public files at the Department of Consumer and Corporate Affairs may
be unsatisfactory. Network data structures are not like others in
the sense that missing data do not simply add to the variance of a
system as a whole. This means that "errors" cannot be estimated and
adjustments made. Consequently, information on "probably half the
value of factory shipments"l®is not sufficient to construct concen-
tration measures.

11 - Statistics Canada, Industrial Organization and Concentration..., op. cit.,
p. 8.

12 - Ibid., p. 176.

13 ="Toc. cit.

14 - Ibid., p. 176.

15 = Ibid.



Because the degree of control may vary, we do not find it useful
to define it uniquely. Moreover, soliciting such information
directly from all firms is both expensive and subject to variations
in interpretation. Instead, we have chosen to define alternative
measures of enterprise groupings according to quantitative measures
of ownership and management ties that are in the public domain. We
are therefore able to examine differences in concentration and other
measures which occur due to changes in the stringency of our enter-
prise definitions.

An enterprise then is a bounded set of interrelated companies.
Each enterprise can then be thought of as functioning as an indepen-
dent unit. The correct aggregation of firms into enterprises is
central to the empirical validation of microeconomic theories in
general, because economic theory is built upon the workings of
independent units. If, by contrast, we attempt to empirically
validate theories by using observations on, for instance, firms when
they are not in fact independent, we will either conclude that our
theory is wrong or else that our predictions were wrong.

It is on this basis that we argue that industrial organization
research should utilize enterprise rather than firm data. If the
concentration ratio in some industry is measured on a firm-by-firm
basis and shown to be low, but all the relevant firms are directly
or indirectly controlled by one of them, the industry is properly
seen as a "cartel", not a competitive market structure. Similarly,
if companies are independent in terms of their horizontal connec-
tions, but control other legal entities through vertical (buyer-
seller) ties, measures of the "actual" degree of vertical integration
will be underestimated unless the vertical relationships among
enterprises are considered. Finally, a great deal of attention has
been placed on "conglomerates": enterprises whose constituent
companies are involved in apparently unrelated economic activities.
Without workable operational definitions of "control", and of an
"enterprise", we cannot judge the extent of conglomerate control in
the economy.

MINORITY CONTROL AND
ENTERPRISE DEFINITIONS

The observation that control is exercisable with less than
50% of voting stock is not new. Berle and Means, for example, hypo-
thesized over 40 years ago that minority control of stock in corpora-
tions was leading to the concentration of economic power (the share
of manufacturing assets) in fewer and fewer hands. They further
hypothesized that this was possible because, as the size of incor-
porated publicly traded companies increased absolutely, it became
increasingly possible to exercise control with minority shares where



other share ownership was scattered. 1In this case, they defined
control as the "...actual power to select the board of directors or
its majority" 16 Implicitly, control of a legal entity by an outside
unit means the ability to choose the individuals who control that
entity's actions. Given the expense of proxy fights--and the
attendant difficulty in organizing a large number of scattered

units each holding a few shares--Berle and Means argued that in most
cases effective control can be exercised with approximately 20% of
share ownership.

In 1963, R.J. Larner reexamined the issue of ownership and
control for the American case. He argued that "in view of the
greater size of the 200 largest nonfinancial corporations in 1963
and the wider dispersion of their stock, this lower limit [20%]
to minority control seems too high. In the present study, a firm
is classified as immediately controlled by a minority stock owner-
ship if 10% or more of its voting stock is held by an individual,
family, corporation or group of business associates".l7

We argue, however, that this kind of argument over the percen-
tage necessary for control throughout a corporate structure is some-
what misplaced in that it is not possible to argue, a prioni, what
exact percentage of stock ownership constitutes control in all cases.
The answer to this kind of question, we maintain, lies in empirical
examination of particular localized circumstances. This is not to
say, however, that each case is unique. In principle, it is possible
to develop some general criteria--as, for instance, the absolute
size of a corporation and the size of a single stockholding relative
to all other holdings--which could be applied rigorously under varying
conditions. In practice, however, the data available are too crude
to allow us to do this. Our data do not include family, individual
or group ownership statistics, nor does it fully distinguish nominee
from beneficial ownership. The best anyone can hope to do at this
point, then, is to approximate this kind of a measurement while
minimizing errors that greatly distort the available pattern. This
strategy will not succeed in every instance. We can, however,
rigorously test Larner's general assertion that control is exercised
with 10% of a firm's voting stock. 18

How does one firm control another even though it only owns a
minority share? It does so by being able to select a course of
action for the second firm. We suggest that the presence of a

16 - A.A. Berle and G.C. Means, The Modern Corporation and Private Property
(New York: Harcourt, Brace and World, 1969 1932 ).

17 - J. Larner, "Ownership and Control in the 200 Largest Non-Financial

Corporations, 1929 and 1963", American Economic Review (September 1966),
o5 U

18 - Loc. cit.



substantial overlap between the boards of directors of two firms--
together with directed ownership--indicates this ability to control.
We therefore define enterprise control as "the power to select a
course of action for a separate legal entity". In contrast to Berle
and Means, then, the ability to elect directors in our study becomes
one aspect of control rather than the outcome of control.l®The study
of control and pyramiding through minority ownership and the power
to elect individuals responsible for the firms actions thus becomes
the central task of this study.

THE OVERLAPPING OF OWNERSHIP
AND DIRECTOR TIES

It is clear that when one company (A) owns at least 50% of a
second company (B) A can exercise power over B's actions. Firm B
would be considered a subsidiary of A, and A--in recognition of its
control--would be likely to appoint a majority of B's directors to
its board. This situation may, however, have come about for a number
of different reasons. For example, A may have purchased the shares
in B in order to exercise control. Alternatively, it may have
acquired the shares as an investment, preferring to leave B's managers
and directors in full control.

Even in this second case, however, we argue that A could alter
B's board of directors or fire B's managers as it wished. Power to
control, we contend, exists independent of the actual exercise of it.
Power to control then, is the capacity to control if need be.

Under conditions of minority ownership, it is not as clear
that A can direct B in any way it sees fit. Authorities in Canada
and the United States rely, therefore, on reports of "acknowledged
control" to define enterprise groupings. These definitions of
control in minority ownership situations are usually unique to a
given case and thus of limited use for purposes of measurement.
Moreover, relatively little formal comparative analysis of different
measures has been done which would allow them to be cross-validated.

What we are trying to do here is to develop a measure which
is not subject to the same difficulties. We define control as
existing either where A owns a majority of the voting stock in B
or where A has minority ownership in B as well as some degree of
interlocking of a part of their board of directors (or executive
boards). If B has no majority owner, it is considered to be part of
an enterprise headed by A when A owns a large minority share and the
two firms have a specified number of director/officer or executive
ties in common.

19 - See footnote 16.



One can observe many different ownership patterns of which an
unspecified number represent pure financial investment rather than
an attempt to exercise "control" over other firms. We have attempted
to minimize the error of including within an enterprise minority
shares which are not meant to control by simultaneously examining
the pattern of interlocking directorates. When A owns 25% of B but
has no interlocking directorates, no control is assumed to be
exercised.

THEORETICAL BASIS FOR
DETERMINING ENTERPRISE GROUPINGS

Given the variety of arrangements which may be employed by the
directors and officers of one firm to exercise either influence or
control over the policies of another firm, it is necessary to
operationalize the definition of an "enterprise" in such a way as
tolk

a. accommodate a number of distinct but functionally equiva-
lent patterns of control;

b. ensure that the definition of each pattern is rigorous
and mathematically consistent with the others.

In doing this, we rely heavily on propositions derived from
elementary set theory and graph theory--specifically, as these
apply to networks /20 theoretical definitions of control in social
networks, 21 and an earlier study of interlocking directorates.22?

OWNERSHIP TIES

In applying graph theory in this way, we must begin by recog-
nizing that ownership ties are directed (A owns B). Directorship
ties, are by contrast, undirected (Jones sits on the boards of both
A and B; A is tied with B, B is tied with A). To ensure mathematical
consistency of alternative measures of ownership control, we assumed
both full transitivity and additivity for both ownership ties and
related directorship ties:

20 - R.G. Busacker and T.L. Saaty, Finite Graphs and Networks: An Introduction
with Applications (New York: McGraw Hill, 1965); and F. Harary, R.Z. Norman,
and D. Cartwright, Structural Models: An Introduction to the Theory of
Directed Graphs, (New York: Wiley, 1965).

21 - S.D. Berkowitz, "The Dynamics of Elite Structure: A Critique of C.

Wright Mills' Power Elite Model" (unpublished Ph.D. dissertation,
Brandeis University, 1975).

22 - L. Waverman and R. Baldwin, Determinants of Interlocking Directorates

(Toronto: University of Toronto, Institute for the Quantitative Analysis
of Social and Economic Policy, 1973).
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/ \ The arrows represent the direction

of ownership, the figures the percentage

30% of voting stock held. No interlocks are
involved

In the diagram above, full transitivity means that if A con-
trols B and B controls D, then A controls D. By additivity, we
conclude that the effective ownership of A in D is 60% because,
since A controls B, it owns 30% of D through B and, since A controls
C, it owns another 30% of D through C.

We could, of course, have defined enterprise groupings by
assuming transitivity and multiplicativity. If we had done this,
A would control D if the product (rather than the sum) of ownership
links along either (not both) paths was greater than 50% Under
these assumptions, since .55 x .30 =.165, we would not have found A
exercising control over D.

Let us examine a "base" case where control was assumed to be
exercisable if and only if greater than 506 of the votlng stock was
held. 1In this case, where firms have an "owner" or "owners" in
common, fully transitively and additively within stages, they are
said to be part of the same set of firms operating under common
control. 1In the above diagram, for the base case we define A, B
and C as part of the same enterprise; with A as the enterprise
leader or "parent".

In general, most operational definitions of enterprise
groupings will agree for cases of majorlty ownership. The definition
of majority control we e Eloyed here is consistent with the main
thrust of the literature. As a result, concrete differences among
groupings (the specific inclusion or exclus1on of a given firm
within a defined enterprise) is not due in the main to theoretical
or methodological differences, but to the use of slightly different
data bases. As we will argue later on, the impact of these slight

23 - Statistics Canada, Industrial Organization, OP. cit., J.M. McVey, "The Indus-
trial Diversification of Multi-Establishment Manufacturing Firms: A Develop-
mental Study", Canadian Statistical Review, Vol. 47, no. 7, July 1972.



differences on top four and top eight concentration ratios is
negligible. Definitions of control--such as one based on the "degree
of nonresident ownership"24 however, which do not assume both transi-
tivity and additivity within stages,will yield markedly different
results. 25

DIRECTORSHIP, OFFICERSHIP,
AND EXECUTIVE BOARD TIES

In the work reported here, we employed four different stipula-
tive definitions of control under conditions of minority common
stock ownership: more than 50% ownership and more than 15% owner-
ship plus three directorship and/or officership ties in common;
more than 50% ownership and more than 25% ownership plus three
directorship and/or ownership ties in common; more than 50%
ownership and more than 15% ownership plus three executive board
membership ties in common; and, more than 50% ownership and more
than 25% ownership plus three executive board membership ties in
common. In each case, the networks of ties among firms were treated
as fully transitive and additive within stages. Moreover, the
direction of influence of a director/officership or executive board
tie was assumed to follow that of the ownership relation. Any
director/officer/executive board tie falling outside of ownership
paths was disregarded.

We chose greater than 25% and greater than 15% ownership
criteria for specific reasons. First, our data base consisted of
CALURA reports; 26 these contain information submitted by all firms
above a certain asset size which must report holdings of 10% or
more of domestic ownership and 5% or more of foreign ownership.

We examined the enterprises using the assumption that 10% owner-
ship (Larner's measure) meant control. Approximately 80% of the
entire set of sampled companies were contained in one enterprise
either as "owners" or "owned", under this definition! We could not,
however, reject the hypothesis that this network of ties was
generated by random forces: 10% ties generally do not reflect true

24 - This definition is used in Statistics Canada, Inter- Corporate Ownership,
(Ottawa: Information Canada, 1971).

25 - Please note that this measure is multiplicative. Thus, if A owns B 90%, B
owns C 90%; C owns D 90% and D owns E 90%, the stipulated proportion of
control of A in E=.9%= .656.

26 - These are reports filed under the Corporation and Labour Unions Return Act
(10-11 Elizabeth II) and reported in Statistics Canada's publication
Inter+Corporate Ownership. Apart from this publication, we had access--
through Statistics Canada--to the public information contained in the reports
themselves. We are grateful to Nicholas Stosic, then of Statistics Canada,
William Krause, and Peter Blitt, of the CALURA staff for their help in
completing this study, and for innumerable acts of personal kindness as
well.



underlying control in the Canadian data we examined. The network
generated by greater than 15% ownership ties, however, was not

simply stochastic. Changing our cut criterion to greater than 20%
ownership did not appear to generate patterns significantly different
from the 15% criterion, while the pattern at the greater than 25%
level was marginally different.

Similarly, we examined the network of ties when companies
were considered to be connected by directors/officers. The pattern
of single director/officer ties was random. As a result, if we
calculated enterprise groupings on this basis, they would have been
random. This was not true for the pattern of two or more director/
officer ties and it was less true of the pattern of three or more
ties. Hence, we used three or more director/officer ties and more
than 15% ownership as the minimum criteria for defining an
enterprise.

In examining the control properties of ties, we distinguished
between director/officers in general and members of the executive
board. The latter, we maintain, are involved in the day-to-day
operations of the firm, while the former may not be involved in
detailed policy decisions. We wanted to empirically test to see
if this distinction was wvalid.

METHOD OF CALCULATING
ENTERPRISE GROUPINGS

In order to determine enterprise groupings, it was necessary
to a) calculate both direct and indirect ownership patterns, and
b) map director/officership or executive board ties into this matrix
in such a way as to make these ties commensurable with ownership
links.

Initially, our raw ownership files--consisting of a series
of triplets (owner company; owned company; and per cent ownership)
--had to be restructured into a series of lists, headed by ultimate
owners (companies which own but were not themselves owned), which
corresponded to paths along a given ownership chain. These chains
were then merged by adding together the values for all equivalent
chains (A owns B owns C and A owns C) and a cut criterion--corres-
ponding to the point at which we could safely say a given company
effectively owned another--was applied to these merged lists and
the lists truncated accordingly. This procedure resolved the file
into a series of sets headed by some ultimate owner ("parent") in
which all ownership of the companies within the set (direct and
indirect) was held to be vested in this ultimate owner.

Initially, this cut criterion was fixed at more than 50%,
corresponding to the traditional definition of "control". Director/
officership ties or executive board member ties were then assigned
a numerical value. This value was based on the assumption that,
if stock ownership of "15% or greater plus three ties" was
equivalent to control, the directorship ties, collectively, were



equivalent in value to a percentage ownership necessary to yield
control, i.e., more than 50%. In this method of calculation, then,
if we stipulated that 15% plus three ties constituted control, then
one tie was equivalent to 12%.

This calculation was implemented by first identifying all
director/officer or executive board ties which corresponded to
an ownership tie of 15% or more. Each tie, when three or more
were found, was then assigned a value of 12 surrogate percentage
points. In order to eliminate the possibility that some fairly
large ownership tie (e.g., 49%) might occur where only two director/
officer or executive board ties were present--and thus would be
excluded--we also assigned each tie, where two or more existed, a
value of 12. Consistent with our observation of the stochasticity
of one-connectedness, we did not do this for single ties. More
than three director/officer ties* were given additional weights of
12. This file of surrogate percentages was then merged with the
actual ownership file, and assignments of firms to enterprises
was calculated in the same fashion as they were for ownership at
more than 50%. A similar method was used to calculate groupings
using surrogate percentages at the 25% direct ownership level.
Director/officer ties, because they were given surrogate ownership
values, were treated as fully transitive and additive, as shown in
the example below. A owns 15% of B and has four directors. The
effective surrogate ownership of A in B is 15% +48% or 63%. A then
controls B. Since B owns 27% of C and B and C have three directors
in common, B is assumed to control C also with 63% effective owner-
ship. A owns 55% of D directly. A's effective ownership in D is,
however, 79%. Note that C does not control F, 10% ownership and one
director in common not representing control. While A controls D,
D does not control E; nor does E control F. 1In both these cases
(D-E, E-F), the ownership and directorship patterns do not meet
our minimum cut criteria for control. The resulting enterprise
consists of A (as parent), B, C, and D.

In this way, even though assigned ownership values in a given
instance might total more than 100%, it was possible to construct
a single interval scale embodying both ownership and non-market
ties. Because of the fact that we were interested in unambiguously
assigning firms to enterprises, it was further stipulated that even
after the value of this joint measure was greater than 50%, we would
not make such an assignment if two or more "parents" existed. We
therefore have a set of 49 "joint ventures"--firms we would not
ambiguously assign to a single parent--as an outcome of our more
sensitive definition, i.e., greater than 50% plus greater than 15%
and three director/officer ties.

* - In any case, this problem does not arise empirically.
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JOINT VENTURES

In working with minority ownership values, multiple "parents"
could exist. We determined a procedure to assign subsidiaries to
their parents when a number of owners existed. We set a minimum
value of 8%. No firm (B) could be assigned to an enterprise (A)
unless A "owned" B (where we include surrogate percentages for
directors) by A% more than any other enterprise C, D, ...Z.

In order to calculate a value for A, we first examined the
minimum absolute value of the difference necessary for clear assign-
ment at the 51% level. Where the value of all connections was less
than 100% this was calculated as 2|A-C|, where A and C (as above)
are competing ownership ties. At a minimum value A-C must be
2|51-49]. The minimum value for Ais then 4%.

By applying the same rule of thumb where the value of surrogate
ownership may be greater than 100%, the generalized value forA may
be calculated.

A=2 - | - =

|a - ¢| - 2(T,/100) .04T,

where T, is the total calculated direct and indirect, surrogate
and real ownership in a given firm.

- Tl =



Thus, where the yalue of a given tie for a firm B was greater
than with A, but less than with any other complex C, D,..., we
included B and its subordinates in the A complex. Where the value
of the tie between firm B and all potential parents was less than A4,
we classified B (and its subordinates) as a joint venture with the
other complexes.

" THE' DATA' BASE

In order to carry out this study, we required a data base that
would include:

1. A set of companies to examine (it would clearly be infea-
sible to examine the ties among all companies in Canada) ;

. The ownership links among this set of companies;
. The directors of each of these companies;

. The officers of each of these companies;
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. The executive board members for each of these companies.

We detail below the specific sources we drew upon to construct
this data base and any known errors or omissions in the sources.
Two previous studies were of great value to us--the Berkowitz-Felt
study of ownership and directorship links and the Waverman-Baldwin
analysis of interlocking directorates. 27

SAMPLE OF FIRMS

Since it would not be feasible to examine all firms in the
country, what companies should we include in our sample? The
objective of our study was to examine the impact on concentration
ratios of changing enterprise definitions. Therefore, we attempted
to include detailed data on the "largest" firms operating in Canada
in 1972, their parents and subsidiaries. We also attempted to locate
firms which, while relatively small, play a salient or strategic role
in articulating the relationships among the largest firms.

Defining the largest firms in Canada is a nontrivial task
largely because of the existence of Crown and private companies.
Private companies (companies owned by less than 50 shareholders)
need not publish annual statements. Family-owned companies and many
foreign subsidiaries are incorporated as private firms.

Waverman and Baldwin had listed 210 public firms among the
largest 260 corporations in Canada in 1969. 1In examining their

27 - The Berkowitz~Felt study assembled a data base consisting of the 1969 and
1972 CALURA data and some directorship data in machine readable form; as
well as programs designated to handle them. Waverman-Baldwin examined the
interlocking directors and officers among the largest 260 corporations in
Canada in 1969.



list we found several cases where the firms were not incorporated in
Canada,28 and deleted these. We added 91 firms to account for above
average growth for some corporations between 1969 and 1972 and to
broaden coverage within these categories: banks, trust companies,
transportation firms, utilities, industrials, merchandising firms
and other financial institutions,

The basic sources (and those of Waverman and Baldwin) used in
generating this list were:

a. The Fontune Magazine listings of the leading corporations
(both U.S, and "foreign") for 1972;

b. Financial Post, Sutvey of Industrials;
c. Financial Post, Swwey of 04855

d. Financial Post, Swwey of Mines;

e. Financial Post, Swwey of Funds;

f. Moody's Transportation Manual ;

g. Moody's Industrial Manual ;

h. Moody's Banking and Finance Manual ;

i. Standard & Poor's Register of Conporations, Directons and
Executives.

This list of 301 public companies was then augmented by 50 Crown
and private non-Crown corporations and their operational subsidiaries
determined in the earlier study by Waverman and Baldwin for 1969.30
Their procedure was to determine the 136 largest private companies
derived from three groups of sources--the Fortune listing, the Finan-
cial Post Swwey431 and Conway, Supply & Demand for Corporate Securities. Some
"obvious" candidates were included in the list of the largest 50
(Chrysler of Canada; Canadian Pacific Railway; General Motors of
Canada; IBM Canada; Hudson's Bay Co.; Ontario Hydro, Quebec Hydro, T.
Eaton Co.). The remainder were sent a questionnaire which asked:

"At the end of fiscal year 1969, did your company have assets in

Canada valued at $80 million or more?" ($80 million was the cut-off
criterion to be placed in the top 200). Ninety-one firms responded

and 25 of them were affirmative. Four Crown corporations were added:
(C.B.C., Air Canada, Canadian National Railways, Polymer Corp.).
Finally, 13 private firms were arbitrarily chosen from the 38 companies

28 - The Waverman-Baldwin study, op. cit., inadvertently included several American
firms which were not incorporated in Canada while they do trade here.

29 - See Table A for list of these and all related companies in our sample.
30 - Waverman and Baldwin, op. cit.

31 - These data are published annually by MacLean-Hunter. The data used
were for 1972 data year.



who did not respond to the questionnaire.3?2

In the Berkowitz-Felt study, ownership data on 6,000 firms had
been placed in machine-readable form. 33 These ownership data repro-
duced a sample of that contained in Statistics Canada's publication,
Inten-Conporate Ownership for 1972.

The set of 361 largest public and private firms that we developed
for 1972 was then used as a "pointer" to this larger file of ownership
relations, tracing out all associated firms.

Of this set of 361 firms, 12 were not in the file created by the
Berkowitz study. Missing ownership patterns were then researched
from the Inten-Conporate Ownership publication; files of CALURA reports;
Moody's Industrnial Manual; Standard and Poor's Register; Security and
Exchange Commission "insiders' report" on deposit at Harvard's Baker
Library; Moody's Banking and Finance Manual; Moody's Public Utility Manual;
private files; annual reports of companies; etc. 34

As a result of the integration of these files, anomalies were
discovered in the data which then had to be resolved.

This research process located 4,944 additional Canadian or foreign
firms associated either directly or indirectly with the 361 largest
companies through ownership.

It was this bounded set of 5,305 firms which we used for all of
our subsequent calculations. The stages in this sampling procedure
are outlined below. Sample D represents our final set of 5,305 firms.

At this point, it was still possible for us to have missed some
of the largest companies (private firms we omitted due to gaps in our
process) or smaller firms associated with the largest (through gaps
in information about small firms). These problems were corrected by
Statistics Canada who, when they received an enterprise listing from
us, included any corporations we had not detected due to gaps in public
information. These discrepancies were quite small.

THE CALURA REPORTS

As we outlined above, our initial sample of the 361 largest firms
in the Canadian economy was expanded to a sample of 5,305 by including
all known direct and indirect ownership ties among these firms. The
primary sources for our data on ownership ties among these were the
Inten-Corporate Ownership publications.

32 - These inclusions were based purely on judgment. For example, all tire and
rubber firms were included.

33 - This data base was assembled under a contract provided by the Policy Analysis
Group, Department of Consumer and Corporate Affairs, Ottawa, whose assistance
is gratefully acknowledged.

34 - The "Moody's" sources are all published in New York by Moody's Industries
Service, annually. See the Bibliography for more detailed citations.
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Stages in Selecting Sample of Firms

Stage 1 A The set of all firms in
our data base.
B The subset of 283 largest
public firms.
Stage 2
The set of the 361 largest
C semi-private,Crown,and
private companies.
Stage 3 Th