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ABSTRACT

VERTICAL AND HORIZONTAL STRUCTURES
IN THE COPPER INDUSTRY

By

Stanley Thomas Hardy

Firms in the copper industry are reputed to be
linked with one another by a variety of means. Antitrust
implications and the relative importance of the copper
industry to the economy make this an important issue. This
study is an attempt to examine these linkages, as they
existed in 1962 among the major producers, processors, and
sellers of copper in the free world, Vertical and horizon-
tal linkages were recognized and separated so that the inter-
connections forming the vertical and horizontal structures
were exposed.

The hypothesis tested was: in the copper industry
there exists vertical and horizontal structures consisting
of interconnections of ownership, joint membership in two or
more vertically integrated groups, contractual relationships,
and direct and indirect interlocking directorates,

The early part of this study describes the copper
industry including its resource base, production processes,

marketing operations, and flows of copper between major
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producérs and sellers. It is from the study of the copper
flows that one is able to separate the vertically integrated
groups from one another. Once the groups are separated, the
balance of the study becomes feasible.

Interconnections between firms were discovered by
collecting and sorting information as to ownership and con-
tractual relationships among firms in the study. Affilia-
tions of the executives and directors of the copper firms
were investigated and tabulated so that the direct and in-
direct interlocking directorates might be revealed.

Classification of the interconnections was a problem
that had to be overcome. Any two firms might readily be
linked by more than one form of interconnection; therefore,
to reduce the confusion, interconnections were ranked in
order of their potential for control. The linkage was
counted as the highest ranked interconnection.

This study reveals a vertical structure consisting
primarily of ownership and/or contractual relationships.
Beyond those associated with ownership, direct and indirect
interlocking directorates were almost non-existent. The
horizontal structure consisted primarily of indirect inter-
¥ocking directorates followed in order of importance by
ownership, joint membership, and direct interlocking direc-
torates, Further, the industry is interconnected horizon-
tally in approximately 60 percent of all possible points of

interconnection.
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CHAPTER I

INTRODUCTION AND RESEARCH GOALS

The copper industry is reputed to be interconnected
by a variety of means, both vertically and horizontally.
The mechanisms utilized to accomplish this interconnection
include ownership, contractual relationships, direct and
indirect interlocking directorates, and joint membership in
two or more vertically integrated groups.l Previous studies
of the copper industry have exposed some of the direct and
indirect interlocking directorate interconnections and, for
the most part, have ignored the other forms of interconnec-
tion.2

This paper presents a study of all five intercon-
nections existing in the copper industry in 1962. The
vertical and horizontal structures are examined to determine
the interconnections that are attributable to each type:

ownership, joint membership, contractual relationship,

lJoint membership is a special case of contractual
relationships. See later section in this chapter for
definitions.

2Federal Trade Commission, The Copper Industry
(Washington, 1947), pp. 174-176. See also, Federal Trade
Commission, Interlocking Directorates (Washington, 1951),
pp. 173-175.
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Firms in the copper industry are reputed to be
linked with one another by a variety of means, Antitrust
implications and the relative importance of the copper
industry to the economy make this an important issue. This
study is an attempt to examine these linkages, as they
existed in 1962 among the major producers, processors, and
sellers of copper in the free world. Vertical and horizon-
tal linkages were recognized and separated so that the inter-
connections forming the vertical and horizontal structures
were exposed.,

The hypothesis tested was: 1in the copper industry
there exists vertical and horizontal structures consisting
of interconnections of ownership, joint membership in two or
more vertically integrated groups, contractual relationships,
and direct and indirect interlocking directorates.

The early part of this study describes the copper
industry including its resource base, production processes,

marketing operations, and flows of copper between major
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producérs and sellers. It is from the study of the copper
flows that one is able to separate the vertically integrated
groups from one another. Once the groups are separated, the
balance of the study becomes feasible.

Interconnections between firms were discovered by
collecting and sorting information as to ownership and con-
tractual relationships among firms in the study. Affilia-
tions of the executives and directors of the copper firms
were investigated and tabulated so that the direct and in-
direct interlocking directorates might be revealed.

Classification of the interconnections was a problem
that had to be overcome. Any two firms might readily be
linked by more than one form of interconnection; therefore,
to reduce the confusion, interconnections were ranked in
order of their potential for control. The linkage was
counted as the highest ranked interconnection.

This study reveals a vertical structure consisting
primarily of ownership and/or contractual relationships.
Beyond those associated with ownership, direct and indirect
interlocking directorates were almost non-existent. The
horizontal structure consisted primarily of indirect inter-
}ocking directorates followed in order of importance by
ownership, joint membership, and direct interlocking direc-
torates, Further, the industry is interconnected horizon-
tally in approximately 60 percent of all possible points of

interconnection.
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CHAPTER I

INTRODUCTION AND RESEARCH GOALS

The copper industry is reputed to be interconnected
by a variety of means, both vertically and horizontally.
The mechanisms utilized to accomplish this interconnection
include ownership, contractual relationships, direct and
indirect interlocking directorates, and joint membership in
two or more vertically integrated groups.l Previous studies
of the copper industry have exposed some of the direct and
indirect interlocking directorate interconnections and, for
the most part, have ignored the other forms of interconnec-
tion.2

This paper presents a study of all five intercon-
nections existing in the copper industry in 1962. The
vertical and horizontal structures are examined to determine
the interconnections that are attributable to each type:

ownership, joint membership, contractual relationship,

1Joint membership is a special case of contractual
relationships. See later section in this chapter for
definitions.

2}:‘ederal Trade Commission, The Copper Industry
(Washington, 1947), pp. 174-176. See also, Federal Trade
Commission, Interlocking Directorates (Washington, 1951)
pp. 173-175.







direct interlock, and indirect interlock. The analysis of
patterns of corporate interconnections may provide a basis
for more clearly understanding the structure of the copper
industry. Further, the implications raised by the findings
of the study may provide future researchers grounds for
examining the social and economic effects of corporate

interconnections.

Importance of the Study

This study is important because of its approach to
the study of corporate interconnections. The vertical and
horizontal structures are examined separately so that the
potential of the implications of each may be seen. Further,
contrary to past studies, interconnections other than just
direct and indirect interlocking directorates are studied so
that more of the total network of corporate interconnections
may be exposed.

Past studies of this type have been justified solely
on the importance of the interlocking directorates. . Argu-
ments both for and against the practice of sharing common
directors have been presented for some time.3 Some claim
that business benefits from common directors because the

quality of management is raised, selling expenses are

3Louis D. Brandeis, "Breaking the Money Trusts,"
Harper's Weekly, November 22, 1913 to January 17, 1914.
See also U.S. Senate Committee on the Judiciary, Unlawful
Restraints and Monopolies, Staff Report No. 698, 63d Congress,
2d Session, July 22, 1914.







reduced, and business investments are protected.4 Others

argue that such practices are objectionable and that they
fall into three different classes: (1) conflicts of inter-
est; (2) debasement of the quality of leadership; and (3)
matters of antitrust significance.5 The following para-
graphs summarize the arguments.

The arguement that the quality of management is
raised by the use of common or "outside" director56 is based
upon the idea that these men have wider experience. Quali-
fied management talent is scarce, and, by making the ser-
vices of competent managers available to more corporations
the scarcity is partially overcome. The experience gained
by these directors in handling the problems of one firm, it
is asserted, becomes an advantage to the others.

It is also argued that common directors may reduce
the selling expense between interlocked corporations by pro-

viding an avenue of advantageous dealings between the firms.

4Outside Directorships for Key Executives?" The
Conference Board Record, October, 1965, p. 713. See also
"What It Takes to Make the Board," Business Week, March 12,
1966, pp. 93-94. See also A. R. Towl, "Outside Directors
Under Attack," Harvard Business Review, September-October,
1965, pp. 135-147.

5U.S. Congress, House, Antitrust Subcommittee of the
Committee on the Judiciary, Interlocks in Corporate Manage-
ment, 89th Congress, 1lst Session, 1965, pp. 7-8.

6Common directors are often referred to as outside
directors in many business publications.







common directors also can be beneficial, and at the same

time not afford sufficient control to prevent independent
operations, where investments in the other firms need to be
protected and the common director can act as an avenue of
information.

Conflicts of interest may arise when the interests
of the stockholders are subordinated to personal gain
afforded to a common director because of opportunities for
inside dealing. Also, the common director has divided
loyalties to the stockholders of the respective corporations.
Should two companies have business dealings with each other
and the interests of the two companies are in conflict, a
common director faces a dilemma.

Debasement of management stems from the fact that
opportunities to gain management experience is limited to
only a few by a common management structure. Furthermore,

a director serving several corporations may find his time
limited so that he serves none well,

The antitrust implications of interlocking director-
ates deal with the possible reduction of competition. Com-
mon directors can serve as a liason between firms and assure
that the pursuit of the best interests of one firm is not
detrimental to the other. In competing firms, if the pro-
portion of common directors is sufficient, competition may
be eliminated entirely. Common directors of firms in
closely related industries may forestall competition by

preventing the firms from expanding into competing lines.






Further, common directors in firms having supplier-purchaser

relationships may result in preferential treatment during
periods of short supply and in preferential treatment in
access to markets. Also, interlocks between manufacturing
firms and financial institutions may result in favorable
credit and capital supplied to one firm and in the withhold-
ing of credit and capital from competitors.

The government's interest in interlocking director-
ates stems from the antitrust implications. Legislation, in
the form of the Clayton Act,7 prohibits certain types of
interlocks. Section 8 of this Act, in particular the part
dealing with industrial and commercial corporations, pro-
vides the following:

No person at the same time shall be a

director in any two or more corporations, any
one of which has capital, surplus, and undivided
profits aggregating more than $1,000,000 engaged
in whole or in part in commerce, other than
banks, banking associations, trust companies,
and common carriers subject to the Act to regu-
late commerce, approved February fourth, eigh-
teen hundred and eighty seven, by virtue of
their business and location of operation,
competitors, so that the elimination of compe-
tition by agreement between them would consti-
tutue a violation of any of the provisions of
any of the antitrust laws.

There are several apparent loopholes in this law.
It should be noted that this law pertains only to directors

and not to officers or employees. Furthermore, only direct

horizontal interlocks are affected. The prohibition affects

7Clayton Act, Public Law 212.






only corporations that are presently, or were in the past,

competitors. Potential competitors are not affected. Hence,
competition may never develop. Recent critics8 of the law
point to still other loopholes. Indirect interlocks between
competitors, vertical interlocks between suppliers and
customers, and interlocks between industrial and financial
institutions are all legal under the Clayton Act. Yet, all
have antitrust implications as previously discussed.

Copper, an Important Industry
for Study

Copper, itself, is an important basic raw material,
Sales of semi-fabricated copper to American industries
exceeded one and one half million tons in 19629 and custom-
ers for this copper represented a broad spectrum of indus-
tries as can be seen in Table 1. Furthermore, the copper
industry is reputed to have a long history of noncompetitive
behavior. Throughout the latter half of the 19th century
and the first half of this century, at least until World War

II, the industry formed many international cartels to control

price and production and to share the available markets.lo

8Interlocks in Corporate Management, op. cit.,
pp. 12-13"and 26-27.

9Metal Statistics, 1964 (New York: American Metal
Market, 1965), p. 293.
lOW. Y. Elliot et al., International Control in the
Non-Ferrous Metals (New York: The Macmillan Company, 1937). f\







Table 1. Industrial consumers of copper?

Percentage of

Consumers Consumption
Electrical Equipment 19%
Light and Power 18
Building Construction 16
Industrial Equipment 10
Motor Vehicles 9
Communication 6
Military 6
Household Appliances 3
Railroad and Marine 3
Electronics 3
Scientific Equipment 2
Miscellaneous =25

Total 100%

aCopper and Brass Research Association, Copper, The

Cornerstone of Civilization (New York:
Research Association, 1962), p. 3.

Copper and Brass






The industry has engaged in several overtly collusive

actions.ll It is known for its high degree of concentration
of control over its ore reserves and production capacity.12
Also, the industry is reputed to be highly interconnected
via interlocking boards of directors not only among firms

in the industry, but also with potential suppliers, custom-
ers, and sources of financial support.l3

The importance of a study of the interlocking

directorates with specific reference to the copper industry
can readily be accepted. The task ahead, then, is to deter-

mine what has already been studied and to determine the

structure of the present study.

Survey of the Literature

Although many studies of the copper industry have
been made, few were concerned with, or even mentioned, inter-
locking directorates. Two studies, though, stand out from
all the rest. One is the 1947 Federal Trade Commission

Report, The Copper Industrz,l4 and the other is also a

llO. C. Herfindahl, Copper Costs and Prices: 1870-
1857 (Baltimore: Johns Hopkins Press, 1959), pp. 73-142.

leederal Trade Commission, The Copper Industry
(Washington, 1947), p. 1.

13Interlocking Directorates, op. cit., pp. 173-175.

14The Copper Industry, op. cit.







15

Federal Trade Commission Report, Interlocking Directorates,

published in 1951.

The Copper Industr 1947)

The first study is one of a series by the Federal
Trade Commission on basic industries exhibiting a high
degree of concentration of control over their raw materials
and production capacities. A part of this report deals with
interlocking directorates in the copper industry as they
existed in 1944. The Commission claimed that its study
included firms producing 66 percent of the world output of
primary copper in 1944, and that most of the firms were
interconnected.

Its findings are summarized in Figure 1. Here the
direct and indirect interlocking directorate interconnec-
tions of 15 copper corporations are exhibited. One can see
that American Smelting and Refining is directly interlocked
with Noranda with one common director. One can conclude
that, through this direct interlock with Noranda, American
Smelting and Refining is indirectly interlocked with Granby,
Phelps Dodge, and Hudson Bay. Similar relationships of
American Smelting and Refining, as well as the other 14
copper corporations, can be determined in a like manner.

151nterlockinq Directorates, op. cit.
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Figure 1. International interlocking connections between copper
producers banks, investment trusts and important American industries.
(Federal Trade Commission, The Copper Industry, 1947, opposite p. 175.)
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Interlocking Directorates (1951)

The second study, started in 1948, is an attempt by
the Commission to trace the important interlocking relation-
ships stemming from the 1,000 largest manufacturing corpora-
tions in the United States, as measured by total assets.

The study reports on interlocks existing as of 1946.
Although all manufacturing groups are included, the study is
broken down into separate industry studies. The non-ferrous
metals industry includes the eight largest copper firms.

The evidence developed in this study indicates that the
eight copper firms were all inter-connected through inter-
locking directorates.

The commission concludes that the significant inter-
locks in the non-ferrous metals industry appeared to conform
to three patternsle——access to markets, access to supplies
of raw materials, and alliances with strong financial inter-
ests. The predominant pattern appeared to be the alliances
with strong financial interests. This in turn supplied a
substantial degree of interconnection, through indirect in-
terlocks, between competing producers of non-ferrous metals.

These two studies have common shortcomings: (1) the
samples were small, (2) there was no differentiation between
a horizontal and vertical interconnection, and (3) interlock-
ing directorates were considered to be the primary source of
interconnection.

lGIbid., pp. 173-175.
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Definitions

Certain terms recur frequently throughout this study.
The most common of these terms are defined below in order to

minimize any confusion that might arise from their use.

Vertically Integrated Groups

Vertically integrated groups are defined as a group
of firms all processing copper for sale through a single
selling firm. The group includes the selling firm. All
firms involved with the flow of copper to a single seller
are defined to be a vertically integrated group as exhibited
in Figure 2. The first type is a single channel group where
all copper processed and sold by the group comes from a
single source. The second type is a multiple channel group
where the copper processed and sold by the group comes from

two or more sources.

Vertical Structure

The vertical structure is defined as the intercon-
nections between a member of a vertically integrated group
and the selling firm of the group. These interconnections
can be in the form of ownership, direct interlocking direc-
torates, indirect interlocking directorates, or contractual

relationships.
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Vertically Integrated Group Vertically Integrated Group
Type I Type II

I RefinerJ (Refiner J

] [

l Smelter | I Smelter |
l Mine I ‘ Mine |

TIndicates flow of copper

Figure 2. Vertically integrated groups defined by flows
of copper.






14

Horizontal Structure

The horizontal structure is defined as the intercon-
nections that exist among vertically integrated groups. The
interconnections can be in the form of ownership, joint
membership in two or more vertically integrated groups,
direct interlocking directorates, or indirect interlocking
directorates. Groups are considered to be horizontally
interconnected even though the interconnection is between
firms in different stages, such as an interconnection
between a smelter from one group and a mine from another

group.

Ownership Interconnections

An ownership interconnection is said to exist
between Firm A and Firm B if any of the following conditions
exist:

Condition 1. A owns all or part of B.
Condition 2. B owns all or part of A.
Condition 3. C owns all or part of A and B.

Examples of ownership interconnections in the verti-
cal structure can be seen in Figure 3. If any of the above
conditions exist between any member of Group I and Seller
"A", such as Seller "A" owns Refiner "A", Refiner "A" owns
Seller "A", or some firm "X" owns both Seller "A" and
Refiner "B", the two firms, Seller "A" and Refiner "B", are

said to be vertically interconnected by ownership.
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Examples of ownership interconnections in the hori-
zontal structure can be seen in Figure 3. If any of the
three conditions exist between any firm in Group I and any
firm in Group II, such as an ownership interconnection
between Refiner "A" and Seller "B", the two groups are said

to be horizontally interconnected by ownership.

Direct Interlocking Directorates

A direct interlocking directorate is said to occur
between Firm A and Firm B if any of the following conditions
exist:

Condition 1. A and B share one or more common directors.

Condition 2. An executive officer of A sits on B's
board of directors.

Condition 3. An executive officer of B sits on A's
board of directors.

Examples of direct interlocking directorate intercon-

nections can be seen by referring to Figure 3. If any of

the three conditions exist between Seller and any other
member of Group I, the two firms are said to be vertically
interconnected by direct interlocking directorates. Also if
any of the three conditions exist between any member of
Group I and any member of Group II, such as Refiner "A" and

Smelter "B", the two groups are said to be horizontally

interconnected by direct interlocking directorates.
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Indirect Interlocking Directorates

An indirect interlocking directorate is said to
exist between Firm A and Firm B if both Firm A and Firm B
have a direct interlocking directorate with Firm C as

illustrated here.

Firm C

Ay

Direct Interlock Direct Interlock
Firm A Firm B

Examples of indirect interlocking directorate inter-
connections can be seen by referring to Figure 3. If any
member firm of Group I is indirectly interlocked with Seller
"A", the two firms are said to be vertically interconnected
by indirect interlocking directorates. Also, if any firm in
Group I is indirectly interlocked with any firm in Group II,
the two groups are said to be horizontally interconnected by

indirect interlocking directorates.

Contractual Relationships

Contractual relationships for processing copper can
exist among members of a vertically integrated group. These
contracts normally are one of two types: (1) the copper is
treated on toll by a smelter and/or refiner and (2) the
copper is sold directly to a smelter and/or refiner. In the
first case the copper remains the property of the producer

(mining company) and is brought to the market by the producer
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or his agent. 1In the second case, the copper becomes the
property of the smelter and/or refiner and they or their
agents bring it to the market.

Both types of contracts specify all conditions of
settlement, such as the percentage of total metal to be paid
for or returned to the producer, the basic smelting and
refining charges, penalties for impurities, bonuses for
higher grade, payments for gold and silver, and time and
rate of payment.17 Further, these contracts are used to
obtain minimum and maximum quantities of ores and concen-

trates. L

Joint Membership

Joint membership is a special case within the hori-
zontal structure which is formed by the flow of copper from
two or more vertically integrated groups moving jointly
through a single processing unit, For example, in Figure 4,
Group I and Group III use the same refiner, "A". Therefore,
the two groups are horizontally interconnected by joint
membership. Refiner "A" interconnects with Group I by

ownership and Group III by contract.

17A. D. McMahon, Copper, A Materials Survey (U.S.
Department of the Interior, Bureau of Mines; Washington, D.C.:
Government Printing Office, 1965), pp. 255-259.

181pid., p. 256.
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Specific Research Goal

The specific research goal of this study is to
examine the vertical and horizontal structures of the copper
industry as of 1962. The copper firms in the sample include
those said to be the principal producers of the free world
copper.19 The accomplishment of this goal necessitates the
determination of the interconnections in both the vertical
and horizontal structures that are attributable to each of
the five forms of interconnection. The purpose is to test
the hypothesis stated below:

In the copper industry there exists vertical
and horizontal structures consisting of inter-
connections of ownership, joint membership in
two or more vertically integrated groups,

contractual relationships, and direct and
indirect interlocking directorates.

Differentiating the Structures

Why is it necessary to study the vertical and hori-
zontal structures separately? The answers to this question
lie in the different implications as to potential effects
upon competition inherent in each structure.

The vertical structure is defined by the intercon-

nections between members of a vertically integrated group

19Yearbook—-l962 (New York: American Bureau of
Metal Statistics, 1963), p. 2425. The 69 firms in the
sample produce, process, and sell 90 percent of the free
world copper (H. Fasting, Director, American Bureau of
Metals Statistics in private conversation with the author).
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and the selling firm of the group. Each member of the group
has a strong working relationship with the other members of
the group. They all participate in the output and pricing
policies for their group. The group is tied together by its
flow of copper. Usually, no member is free to act alone.
The mine needs the smelter to process its copper. The
smelter needs the mine as a source of supply of raw mate-
rials; the smelter also needs the refiner to process its out-
put. The refiner needs the smelter for raw materials and
the seller as an access to the market. The seller in turn
needs the refiner as a source of copper.

Under most circumstances it would be folly for any
member to bolt the group. Either, or both, supplies of raw
materials or access to markets for products would be non-
existent. Capacities of outputs and throughputs are rela-
tively evenly balanced throughout the entire chain of
production processes.20 No other producer has the excess
capacity to supply the renegade, nor does any other proces-
sor (smelter or refiner) have the capacity to take on the
output of a new producer.

Since each member of a vertically integrated group
needs each other there must be some negotiation, coordina-

tion, and agreement on output and pricing policies among the

ZOR. H. Page, Secretary and Chief Agent, Rhodesian
Selection Trust, in correspondence with the author indicated
this to be true.
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members, Therefore, one can say that such a group operates
as a single firm.

The implications as to the potential effects upon
competition have to do with barriers to entry. A new firm
desirous of entering the copper industry must either start
its own vertically integrated group or join an existing
group. Capital requirements may be a very effective barrier
in the first case. 1In the second case, the new firm is at
the mercy of the already established groups. If the new
firm is to join an established group, the members of the
group must adjust their capacities to accommodate the new
member. The group may be unwilling or unable to make this
adjustment.

The horizontal structure is defined by the intercon-
nections among the vertically integrated groups. The impli-
cations of this structure as to potential effects upon
competition relate to output restrictions, market sharing,
and price-fixing. This does not mean that an industry that
has a large number of horizontal interconnections engages in
non-competitive activities. 1Instead, it indicates that the
industry has a potential to do so.

The differences, therefore, are that firms related
vertically have the potential to restrict entry and firms
related horizontally have the potential to restrict output

and agree on market shares and prices,






22

Methodology

Three major problems arise as one attempts to study
the vertical and horizontal structures of an industry. The
first deals with determining where the interconnections
exist. The second deals with identifying the interconnec-
tion as to whether it is vertical or horizontal. The third
deals with classification of the interconnections.

The first problem, pertaining to the determination
of the existence of interconnections, is one of collecting
and sorting information. Data sources used were Poor's

Register of Directors and Executives, Moody's Industrial

Manual, Who's Who, and copper companies annual reports, All
executives and directors of the copper firms in the study
were listed along with their company affiliations on IBM
cards. These data cards were then run through a computer
program. The output of this program listed all direct inter-
locking connections of the copper firms both inside and out-
side the industry. The format of the data cards and the
flow chart of the program are illustrated in Figures 4 and
5. By properly sorting the output cards, the direct and
indirect interlocks can be determined.

Ownership information available from the same
sources was tabulated. Therefore, all ownership intercon-
nections of the firms in the study were listed for later

use.
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Director Director Company Affiliations
Code Name of Director
0531 Evans, Charles L. 4'3; 42 556

Figure 4. Data card for director or executive.
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Read in coded copper firms

Read in director and all of
his affiliations

If no more director cards stop

If director is affiliated

with copper Firm (I) then
copper Firm (I) is directly
interlocked with all director's
affiliations

Figure 5. Schematic program for punching direct interlocking
directorate interconnections.
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The second problem requires separating the industry
into its vertically integrated groups. Using data supplied
in the American Bureau of Metal Statistics Yearbook for 1962,
one is able to determine that the industry consists of 21
distinct vertically integrated groups. These groups can be
seen in Table 10 which appears in Chapter II.

The third problem requires ranking the various types
of interconnections according to the potential control the
interconnected firms might be able to exert on one another.
It is quite likely that two firms could be interconnected by
two or more types of interconnections. If there were an
ownership interconnection, the two firms might readily share
one or more common directors. If there were a direct inter-
locking directorate interconnection, it can be easily seen
that this might also lead to an indirect interlocking
directorate.

Table 2 displays the ranking of interconnections
both in the horizontal and the vertical structures that were
used in this study. The rationale for this ranking is based
upon the potential power and control of one firm over
another that the interconnection might provide. Power and
control by type of interconnection is discussed below.

Ownership carries the right to decide upon courses
of action and the ability to control the action of the owned
firm. Because of this, ownership must be classed as having
the highest potential for power and control over an inter-

connected firm.
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Table 2. Interconnections ranked by potential power of
control over interconnected firms

Type of Interconnection Rank®

Horizontal Structure

Oownership

Joint Membership

Direct Interlocking Directorate
Indirect Interlocking Directorate

W

Vertical Structure

Ownership

Direct Interlocking Directorate
Indirect Interlocking Directorate
Contractual Relationships

B wN

®Rank depends upon number of directors involved. A
contractual relationship may be stronger than either direct
or indirect interlocking directorates.

Joint membership in two or more vertically inte-
grated groups for the purpose of this study has the same
potential in the horizontal structure as ownership. 1In this
case a single firm interconnects two vertically integrated
groups and it obviously controls its own actions. It should
be noted that in all cases at least one of the vertical
structures has a contractual relationship with the horizon-
tally interconnecting firm.

Contractual relationships for processing copper

exist only in the vertical structure. The firm is a member
of a vertically integrated group and its power with the

firms it interconnects depends upon the negotiating
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capabilities of the members of the group. Similar to other
members of the group, the firm with contractual relation-
ships participates in output and pricing decisions. It is
committed to the group on a long term basis as per the pre-
vious discussion on vertically integrated groups. Further,
the contract usually controls maximum and minimum quantities
of copper flows. (See definition of contractual relation-
ships.)

Direct interlocking directorates have a potential

power of control based upon the number of directors involved.
One or two directors may do little other than act as an
avenue of information. This, itself, may have serious
implications to the state of competition. On the other hand,
a large number of common directors in proportion to the size
of the individual boards may be able to cause the two firms
to act in consort and reduce competition.

Indirect interlocking directorates have potential

power similar to direct interlocking directorates which

depends upon the amount of directors involved.

Advantages

Advantages of this study are many. The examination
of the structure of the industry, first for vertical inter-
connections and second for horizontal interconnections of
vertically integrated groups, provides new insights to the

significance of the interconnections. Also previous studies
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are out of date and were based upon smaller samples than
this study. Many interconnections missed by the previous
studies may be discovered in this study. Further, the
results of this study may lead other researchers to apply
a similar methodology to other industries to determine if
the industry structuring practices found to exist in the

copper industry are universal.

SCOEE

This study is confined to the 69 firms listed by the
American Bureau of Metal Statistics as the major producers,
smelters, refiners, and sellers of copper in the free world,
Although the copper industry consists of several hundred
firms, this study was limited to the above mentioned firms
because they produce more than 90 percent of the free world
copper. Therefore, this study will be concerned with the
interconnections, vertical and horizontal, of these 69 major
copper firms.

Certain potential limitations in the findings of
this study derive from the nature of the sample and the
analytical procedures followed.

1. Not all the significant interlocking relation-
ships may have been found. The sources are not always
complete, especially with respect to foreign corporations.

2, Interlocking relationships have not been traced
through all of the subsidiary and affiliated companies. The

reason being that the number of such companies is large and
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information is not always available publicly. In view of
some of the large holding company systems that are to be
found in the copper industry, this omission may result in

a substantial understatement of the prevalence of interlock-
ing relationships.

3. Business associates and familiar relationships
have not been identified and traced as sources of interlock-
ing relations unless they happen to be members of the same
corporation. The gap is probably important, for relatives
by blood or marriage and close business associates may be

important links among the firms in the industry.

Organization of the Study

The study consists of four sections: (1) descrip-
tion of the copper industry; (2) the vertical structure of
the industry; (3) the horizontal structure of the industry;
and (4) summary and conclusions.

Description of the Copper
Industry

The copper industry is described so that the reader
may have a better understanding of the importance of the
findings of this study. The description includes the firms

in the industry sample and the flows of their copper.
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vertical Structure of the Industry

The vertical structure of the industry is analyzed
to determine the basis for the structure. The intercon-
nections examined are ownership, direct and indirect inter-
locking directorates, and contractual relationships.

Horizontal Structure of the
Industry
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