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ABSTRACT

Few large nonferrous mining companies remain indepen
dent in the United States today. The main reason for this 
is diversification through acquisition into nonferrous 
mining by a number of different industry groups. Although 
each acquisition is unique, a trend of this magnitude is 
always the result of a widespread assessment of an industry's 
attractiveness and future outlook.

This thesis discusses the general role that acquisitions 
and mergers have played in the U.S. corporate history, and 
outlines the main characteristics of the U.S. nonferrous 
mining industry. In the theory section, three models for 
acquisition analysis are presented. Their implications and 
applicability on an nonferrous mining acquisition are ana
lyzed, and a qualitative model of analysis is presented.

Finally, seven large acquisitions are analyzed, and 
the major factors that have encouraged diversification 
through acquisition into the U.S. nonferrous mining industry 
are presented.

The conclusion of the analysis is that the acquisition 
of a nonferrous mining company will give the acquirer long- 
run investment opportunities. These opportunities are pri
marily a result of the securities market's tendency to dis-

iii



T-2670

count the 
low metal

value of huge ore reserves too much in times of 
prices.
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CHAPTER 1 
INTRODUCTION

1.1 Background

"The mining industry responds to a very long-term 
rhythm, unlike most other businesses. I think that some
thing important to the U.S. is lost when great entrepreneur
ial companies in this industry that can stand on their own 
feet lose their identities in a major oil company conglomer
ate" (Charles F. Barber, Chairman of ASARCO, Metals Week,
1981).

Whether or not this is a valid statement, the future 
will decide. That the U.S. nonferrous mining industry is 
about to disappear, as an independent industry, is a fact. 
Since the beginning of the 1960's, related or unrelated di
versifications into nonferrous mining have shown an increasing 
trend. The trend culminated in 1981.

In the spring of 1981, the number one copper producer, 
Kennecott, and the number one lead and zinc producer, St. Joe 
Minerals, were acquired by Sohio and Fluor, respectively. At 
the same time, an unsuccessful takeover attempt was made by 
Socal for the world’s primary molybdenum producer, AMAX, in 
which Socal already held a 20 percent equity position. Later 
in the summer, Texas Gulf, with major interests in nonferrous
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mining, was acquired by the French oil giant, Elf Aquitaine.
As if this was not enough, both Newmont Mining and ASARCO's 
management saw foreign mining interests increase their equity 
position in these companies.

This means that Phelps Dodge, the U.S.' second largest 
copper producer, is the only one of the large nonferrous 
mining companies that remains totally independent today.
The question is: For how long will Phelps Dodge remain in
dependent? In an interview in Forbes (1981), its chairman, 
George Munroe, would not rule out the possibility of a need 
for a rich parent, but answered the question with a diplo
matic, "We'll wait and see."

The obvious response to all this interest must be the 
question, "Why diversify through acquisition into nonferrous 
mining?" The reason is, of course, based upon a number of 
considerations and involves several different issues and 
assumptions of the future. Furthermore, it must be assumed 
that the objective with this strategy has been quite dif
ferent among the acquirers. In the regular business press, 
one frequently sees arguments like: The mining companies are
undervalued by the stock market, which does not value re
serves in the ground at the replacement value. Resources 
in the ground are looked upon as an inflation hedge by the 
acquiring companies. The mining industry needs new capital 
from outside in order to undertake future capital investments.
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However, not all comments are in favor of the trend or recog 
nize it as sound. "The answer lies in higher metals prices, 
not capital expansion. From a national policy standpoint, 
it is a mistake to allow an entire industry to be swallowed 
up by one or a series of other industries if its resources 
are considered vital" (Metals Week, March 23, 1981, p. 9).

This thesis will examine this diversification trend 
into nonferrous mining, using contemporary theory in the sub 
ject "diversification through acquisition." The main ob
jective will be to isolate the major factors that have en
couraged the acquirers to diversify into U.S. nonferrous 
mining. It must be emphasized that the format of a thesis 
does not lend itself to deal with all the issues or consider 
ations that are involved in an acquisition or a merger. 
Neither can it provide a final analysis of the success of 
using this strategy. The analysis will therefore be more 
qualitative than quantitative.

1. 2 Def initions

The terms "diversification" and "diversify" can mean 
different things and take different forms. A diversifica
tion strategy can be achieved either through internal de
velopment or through acquisition and merger. This thesis 
will examine the use of diversification through acquisition.
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The broadest definition of diversifying acquisitions is 
given by the Federal Trade Commission: All acquisitions
extending operations beyond present product or geographic 
markets.

A more useful set of definitions is found in Diversifi- 
cation Through Acquisition (Salter and Weinhold, 1979).
These definitions have been derived from Richard P. Rumelt's 
(1974) concept of diversified companies. According to this, 
business companies can be divided into three basic categories

Dominant business companies: A single business
or vertically integrated chain makes up 70-95% 
of the company's sales ;

Related business companies: No single business
in the company accounts for more than 70% of 
sales;

Unrelated business companies: No single business
accounts for as much as 70% of sales.

If a company can be characterized as diversified and 
to what degree, depends on the relatedness between its pro
ducts or product lines. This relatedness is considered to 
be a function of the technological properties and market 
characteristics between two products or businesses. The
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basic assumption is that the success of a company depends 
primarily on two things: business experience and manage
ment skills, where the latter is a function of general 
management experience and functional skills, such as re
search and development, production, distribution, etc. 
According to Rumelt (1974), the degree of relatedness de
pends on the ability to transfer all or certain functional 
skills from one business to another.

Salter and Weinhold (1979, pp. 5-9) use the following 
criteria to identify three general classes of diversifica
tion. Their classification will be used here as follows:

Related-Supplementary : Entering into a busi
ness, requiring many of the functional skills 
already present in the acquiring company. If 
all functional skills are present, this is 
called horizontal integration.

Related-Complementary : Entering into a busi
ness, serving the same or almost the same pro
duct market. Some functional skills can be 
transferred, but a number of key functional 
skills must be added. The purest form for this 
type is vertical integration.
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Unrelated: Entering into a business, or growing
in a product market, requiring totally new func
tional skills. All the key skills found on the 
functional level must be added, and the success 
of the diversification depends on the acquiring 
company's business experience and general manage
ment skills. Companies using this strategy ex
tensively are often referred to as conglomerates.

1.3 The History of Corporate Mergers and 
Acquisitions in the United States

Merger and acquisition activity in the United States 
follows a cyclical pattern. Extensive economic research 
shows that acquisition strategies are particularly popular, 
and tend to peak in times of a strong economy and a high 
stock market (Figure 1-1). The reason for this phenomenon 
is not clear. Some theories suggest that an increase in 
the use of acquisitions occurs when a slowdown in economic 
growth is anticipated. When this happens, a number of com
panies participating in industries with above normal profits 
have excess capital and no desire to invest these funds in
ternally. These companies choose, instead, to use their 
excess cash flow for acquisitions (Materials and Society, 
no. 1, 1982, p. 32).
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The three major cycles that have occurred since the 
industrial era began can be seen in Figure 1-1. There are 
some indications that a fourth peak in acquisition activity 
currently is developing. Whether or not this is true cannot 
yet be determined. However, the acquisitions and mergers 
seen recently show little resemblance to the "merger-mania" 
in the late 1960's; which could indicate that this is the 
beginning of a new cycle.

Figure 1-1. Number of manufacturing and
mining firms acquired, 1895-1978.

Num ber 
of Firms 
Acquired

2300

Sources: F. M. Scherer, Industrial M arket Structure and Econom ic Perform ance  
(Chicago: Rand M cNally, 1970), p. 104; Bureau of Economics, FTC, Current 
Trends in M erger Activity, 1971, May 1972; and Bureau of Economics, FTC, 
Statistical Report on M ergers and Acquisitions, Decem ber 1978.

From: Salter and Weinhold, Diversification through
Acquisition, 1979, p. 10.
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The goals and objectives with the strategy of diversi
fication through acquisition have changed a lot since the 
end of the 1800's. This change is a function of the dynamics 
seen in the areas of strategic planning, quantitative analy
sis, and government legislation. The major characteristic 
of the three cycles is shown in Table 1-1.

Table 1-1. Change in acquisition strategy.

Period Goal
1895-1904 Monopoly
1925-1932 Oligopoly
1965-1972 Growth

The following short review of the three cycles draws 
heavily on Salter and Weinhold (1979, pp. 9-21).

1895-1904: Through the use of related-supplementary
diversification, usually horizontal integration, leading 
companies and entrepreneurs tried to achieve market domin
ance. Well-known companies participating in this early mer
ger wave included Standard Oil Trust, U.S. Steel, General 
Electric, and Dupont. The result was a decrease in compe
tition in certain industries. Therefore, this diversifica
tion strategy was challenged by the courts. This first mer
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ger wave ended when the American economy went into a severe 
recession in 1904 and because the court was able to prove 
that the decrease in competition violated existing antitrust 
laws.

1925-1932: The second cycle, which peaked in the early
1930's, saw the formation of "number two companies" in in
dustries dominated by one large company. One example was 
the growth of Bethlehem Steel into the second position be
hind U.S. Steel in the steel industry. Because certain in
dustries came to be dominated by a couple of very large cor
porations, the expression "merger for oligopoly" is often 
used to characterize this period. The reason for the large 
number of mergers is, however, due to the consolidation of 
numerous small electric, gas, and water utility companies. 
This period saw, also, an increasing use of related-comple
mentary diversification, usually in the form of vertical in
tegration .

1965-1972: The third and largest cycle started after 
World War II and peaked in the late 1960's. Most of the ac
tivity was due to an increasing emphasis on growth. By using 
an acquisition strategy, a number of small companies achieved 
an impressive growth in revenues and earnings. The most sig
nificant feature was the use of unrelated diversification.
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At this time, the main emphasis in business planning was 
minimization of risk and stabilization of earnings. A busi
ness should operate according to the portfolio concept.
Many of the acquirers were small- to medium-sized companies. 
By using an unrelated diversification strategy, they grew 
very rapidly and became known as conglomerates. LTV, Daylin, 
and Gulf and Western are three companies that emerged from 
this period. This cycle ended during the 1973-74 recession. 
Furthermore, a réévaluation of the attractiveness of this 
strategy was done by the security markets, which found that 
much of the growth in earnings for the conglomerates was 
nothing but a "paper tiger" and stopped when their acquisi
tion activity slowed down. The result was lower market value 
for the conglomerates, and they could no longer take advan
tage of favorable stock exchange ratios in acquiring other 
companies.

1975 - : Since 1975, the activity in mergers and ac
quisitions has been increasing. Although the number of com
panies acquired is not comparable to the peak of the 1970's, 
the dollar size of assets acquired is at a historically high 
level, as can be seen in Figure 1-2.
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Figure 1-2. Acquired assets, 1950-1978, $ billion. 
Deflated using implicit GNP-deflator 
(1972 = 100).

$ (  Billion)

20

0

—

0
1950 1980I960 1970

Source: Statistical Report on Mergers and Acquisitions,
July 1981, Bureau of Economics, FTC.

Some of the main characteristics seen in recent acqui
sitions and mergers are:
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1) Many of the acquirers are large, old- 
line companies like Mobil, GE, Dupont, 
and U.S. Steel;

2) Many acquisitions are made by large 
foreign corporations;

3) A growing number of acquisitions are 
done in the natural resource area, es
pecially energy-related;

4) A number of acquisitions are challen
ging the existing antitrust laws ;

5) The acquirers use a more fundamental 
analysis in evaluating the acquisition 
candidate, quite contrary to the objec
tives behind the conglomerate building 
in the 1960’s;

6) Fewer mergers are occurring; instead, 
more tender offers and takeover battles 
are being seen (Business Week, Nov. 14, 
1977, pp. 176-184).

One of the main reasons why so many financially con
servative companies have been using an acquisition strategy
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in the last few years is assumed to be the high cost of 
asset replacement. "It's cheaper to buy than to make" 
(Perella, Business Week, Nov. 17, 1977, p. 178).

Figure 1-3. Replacement cost vs. market value.
U.S. nonfinancial corporations, 
1970-1977.

INDEX, 1970 =100

Replacement Cost of 
Corporate Net Assets

200

Market Value of 
Corporate Securities

50

100
1974 197619721970

Source: Business Week, Nov. 14, 1977, p. 179.
(Data: Economic Report of the President for 1977, BW estimate)

Figure 1-3 shows essentially two things: (1) inflation
since the beginning of the 1970's has pushed up the cost of
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capital goods, and (2) the stock market has not kept up with 
inflation. As a result, many corporations are undervalued 
and have become takeover candidates.
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CHAPTER 2 
STATEMENT OF THE PROBLEM

Corporations see future opportunities in their own and 
other industries from different perspectives. There exists 
no standardized model telling the management when a diver
sification strategy should be used or how an acquisition 
candidate should be evaluated. Although a number of guide
lines are available, part of the final decision will always 
reflect the personal view of the management.

The ownership pattern of the nonferrous mining industry 
in the United States has changed dramatically over the past 
25 years. The change is mainly a result of diversification 
through acquisition. The acquirers can be divided into 
three major categories:

- mining companies
- natural resource companies
- companies unrelated to the natural 

resource industry.

One notable feature seen in many acquisitions of non- 
ferrous mining companies is the degree of diversification 
they represent to the acquirer. It is the main objective of 
this thesis to examine a number of these acquisitions and 
mergers in order to determine the leading factors that have



T-2670 16

encouraged diversification through acquisition into the U.S. 
nonferrous mining industry. In addition, an analysis of the 
strategic rationale behind these acquisitions and mergers 
will be made.

The next chapter is a general description of the U.S. 
nonferrous mining industry. Later chapters cover merger and 
acquisition theory and its application to this problem.
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CHAPTER 3 
THE NONFERROUS MINING INDUSTRY

3.1 Main Characteristics of Mineral-Extracting Industries

Industry spokesmen often claim that mining is a unique 
industry. Their main concern is "the problem of mine re
placement." That this is a sign of uniqueness is, of course, 
true; but all industries will sooner or later face a similar 
situation. Products reach maturity and must be improved or 
replaced if, for example, a manufacturing company is to sur
vive in a competitive environment.

In all literature that discusses the business aspect 
of mineral-extracting industries and mining general charac
teristics, the focus tends to be on the following:

- mine replacement
- demand/supply
- government regulations and legislation.

3.1.1 Mine Replacement
It is obvious that a company extracting a non

renewable resource must replace its mines with new 
mineral deposits. A mining firm can do this through 
its own exploration or acquisition, or by participating
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in a joint venture. Which of these the firm will use
is a function of one of the following constraints :

Geological. The main constraint is 
obviously the occurrence of economic
ore deposits, especially in the mining
firm's traditional exploration and 
operating environment.

Financial. Does the firm have enough 
financial resources to develop its own 
resources, take advantage of economies 
of scale, and commit risk capital ?

Political. In what way will government 
regulations and legislation affect a par
ticular strategy? On the domestic plane, 
major questions facing a mining firm are 
severance taxation and wilderness preser
vation. Outside the U.S., the main concern 
is the host government's changing policies 
in the areas of foreign ownership and min
eral taxation.
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3.1.2 Demand/Supply
Most minerals have a derived demand. This is 

because minerals are generally used as inputs in the 
production of other goods. The implication for the 
mineral industry is that their control over the demand 
is limited. In other words, when the price for a par
ticular mineral goes up, the demand will go down if a 
new use for the mineral cannot be found. The decrease 
in demand is a function of the substitution and the 
output effect (Anders, 1980, pp. 24-26).

Substitution effect: While there are some pro
duction processes in which some inputs have no substi
tute, in the majority of cases at least, some substitu
tion will be done when the price of the input increases.

Output effect: If a substitution cannot be made
in the production process, an increase in the price of 
the good using a particular input will be seen. This 
will usually result in a decline in the demand for that 
good, followed by a decline in the output, and conse
quently cause a decrease in the demand of the raw ma
terial used as input.

The price is also a function of the supply. 
Basically, three factors affect a mineral's elasticity 
of supply (Anders, 1980, pp. 26-27) : (1) the current
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state of technology used in mining (i.e., What is the 
cost of production, how does the economy of scale 
affect the output?); (2) what ability exists to bring 
previously unworked ore bodies into production; and 
(3) how fast the industry can respond to changing mar
ket conditions.

3.1.3 Government Regulations and Legislation
Government policies in the areas of depletion 

allowances, depreciation rules, and stockpiling are of 
central importance to the industry, especially in times 
of low prices and high replacement costs. The area of 
legislation that has affected the U.S. mining industry 
most is environmental control.

Environmental control of mineral-extracting firms 
generally takes two forms: (1) government limits the
amount of pollutant content that can be present in the 
firm's external environment; and (2) government may re
quire that the land used by the firm during the produc
tion be reclaimed. The effect of environmental control 
is higher production cost, both average and marginal. 
Especially in an industry like mining, with its inter
national character, such a cost increase is very diffi
cult to pass on to the market. Therefore, if the domes-
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tic industry is a price taker in the world market, 
the output will decrease, and marginal domestic 
mines, smelters, and refineries have to close (Anders, 
1980, pp. 141-149).

3.2 Nonferrous Mining Companies

Nonferrous mining companies are those that extract 
copper, lead, zinc, and bauxite. Often referred to this 
group are also producers of molybdenum, nickel, and precious 
metals. Because of the limited amount of bauxite mined in 
the United States and the low value of bauxite compared to 
the final product, aluminum companies are usually considered 
to be metal producers rather than mining companies.

Due to the complexity of many ore bodies, most non- 
ferrous mining companies produce a number of metals as by
products (for example: copper producers - silver, molybdenum,
and gold; lead producers - zinc and silver; and molybdenum 
producers - copper and tungsten).

Most of the major nonferrous mining companies are inte
grated producers. That is, they are vertically integrated 
with operations from the extraction of minerals to fabrica
tion of metal products. In addition to producing primary 
metals, a number of companies produce secondary metals, where 
secondary metal is that recovered from scrap metals. A number
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of the majors also act as smelters and refiners for smaller 
mining companies lacking the capital and resource base 
necessary to operate their own smelter and refinery (Cleaver, 
1972, pp. 524-529). A certain degree of diversification can 
be seen in most U.S. mining companies. Usually it is in the 
form of related-supplementary or horizontal integration. 
Examples include diversification into aluminum, uranium, oil 
and gas, coal, and precious metals.

Mining is one of the most capital intensive of indus
tries. It is not unusual to find balance sheets with over 
one dollar of fixed assets supporting a dollar of annual 
sales. This should be compared to an equivalent ratio for 
manufacturing industries ranging from 67 cents down to as 
little as ten cents per dollar of sales (Mining Congress 
Journal, January 1980, p. 38). Especially stringent pollu
tion control requirements have meant huge expenditures during 
the 1970's, averaging 19 percent for the nonferrous metals 
industries of total expenditures (smelting-stage), compared 
with an average of six percent for all industries (Table 3-1).
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Table 3-1. Pollution control expenditures as 
percent of total capital spending.

Average
1970-

_____________ 1970 1971 1972 1973 1974 1975 1976 1977 1978 1978

Nonferrous
Metals 8.1% 10.3% 15.3% 18.0% 28.3% 27.5% 20.4% 29.1% 12.0%

Mining 6.1% 2.8% 5.1% 7.6% 7.0% 8.2% 6.9% 17.5% 10.7%
All Business 3.1% 4.0% 5.1% 5.7% 6.2% 6.8% 7.1% 6.7% 5.2%

Source: McGraw-Hill Publications Co.
Department of Economics 
Annual Surveys of Pollution Control Expenditures

From: Mining Congress Journal, January 1980, p. 39.

The ability to finance growth through internally 
generated funds is today very limited. Besides the impact 
that inflation and old depreciation rules have had on the 
capital cost, many mines, like in copper, could take advan
tage of government assistance such as stockpile purchases, 
emergency write-offs, and subsidized loans in the 1950's.
Today, such programs are rarely available. As a result, 
many mining companies have been forced to use debt financing. 
An FTC report in 1979 showed that the debt consisted 34 per
cent of capital vs. a mean of 24 percent for all manufacturing 
companies (Mining Congress Journal, January 1980, p. 39).

Although questions can be raised about the health of the 
mining industry in the United States, the current situation

18 .8%  
7.9% 
5.5%
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is not unique. Because of its cyclical nature, the profit
ability of mining in the short run tends to be above or be
low the average return in the industry of the United States. 
However, the industry has been working in a competitive en
vironment. In a competitive environment, above normal or be
low normal profits are eliminated for firms in the long run 
through changes in investments, production, and market. An 
examination of mining firms traded on the financial markets 
in the United States shows that the returns in mining in the 
long run do not differ significantly from the going rate in 
the American industry as a whole (Anders, 1980, pp. 57-59). 
This can be seen in Figure 3-1, where the rate of returns to 
book value (after tax) is shown for (1) Standard and Poors 
Index of 425 Industrials, (2) miscellaneous mining, (3) cop
per, and (4) lead and zinc.

3.3 U.S. Base Metal Production

The production in the world of the three base metals 
copper, lead, and zinc has increased substantially over the 
past 40 years. The increase is mainly a result of expanded 
production capacity outside the United States, as can be seen 
in Figure 3-2.

As a result, the U.S. has moved from a position of 67 
percent self-sufficiency in zinc production and 95 percent
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Figure 3-2. Copper, lead, and zinc production, 
1920-1979.
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self-sufficiency in zinc metal production 30 years ago to 
a self-sufficiency of 21 percent and 32 percent respective
ly today (E&MJ, July 1982, p. 11). Although the self- 
sufficiency in copper and lead remains high, these indus
tries are showing increasingly unhealthy symptoms. In a 
recent study entitled "The international competitiveness of 
the U.S. nonferrous smelting industry and the Clean Air Act" 
(1982) commissioned by ten U.S. nonferrous metal companies, 
it is doubted that the U.S. nonferrous metals industry can 
remain an economically viable industry. Major reasons cited 
for this predicament include basic economic factors, lower- 
than-world-average ore grades, low and cyclical prices, and 
substantial differences in government policies among major 
world producers. The latter focus on the increasing trend of 
government's support resulting in subsidized prices, less 
strict environmental standards, and tariff and non-tariff 
barriers to competition. In the U.S., very little government 
support has occurred, and therefore doubt is raised if the 
U.S. nonferrous mining industry can continue to compete in 
the world marketplace (E&MJ, July 1982, p. 11).

It would therefore seem appropriate to examine in more 
detail the reasons behind the currently gloomy state of non- 
ferrous mining in the United States.
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3.4 Some Reasons for the Decreasing Profitability 
in Mining

Although real metal prices have been quite stable 
(Figure 3-3), profitability of base metal mining, and copper 
mining especially, has declined.

Figure 3-3. Real metal prices, in constant 1972 
dollars. (Implicit GNP-deflator 
1972 = 100)
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To measure the decline in profitability in mining is 
difficult, especially if the company is diversified or if 
mining is a small part of a large corporation. Moreover, 
different depreciation rules, different methods of valuation 
of inventories and other assets can in many cases change re
ported profits considerably. By using the copper industry 
and its operating profit margins as an example, many of the 
interpretation problems above can be avoided.

Table 3-2. Profitability of the U.S.
copper industry, 1972-1979.

1979 1978 1977 1976 1975 1974 1973
Profit 
Margins (%) 17.54 11.38 8.59 8.17 7.35 18.66 19.06
Return on 
Book Value (%) 13.24 1.90 0.29 2.99 1.78 11.96 12.01

Source: Standard & Poors, Industry Surveys,
October 1981, p. M193.

Table 3-2 shows a declining trend from 1973-1977. How
ever, the increase in profit margins after this period is not 
necessarily a sign of increasing profitability in copper 
mining. Instead, most of the upturn reflects sharply higher 
prices for byproducts like gold, silver, and molybdenum.

The reason for the declining profitability is rising
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production costs. The future of the nonferrous mining in
dustry will depend upon the nature of the increased produc
tion costs and whether they can be passed on to the entire 
economy. The following discussion will examine the increase 
seen in production costs of copper. Because of the similari
ties in the mining, smelting, and refining stages between 
copper and other major metals, the same phenomena can also 
be seen for these metals. Much of the discussion draws 
heavily on the article "The rising costs of base materials - 
the case of copper," by Marian Radetzki (Mining Magazine,
April 1979, pp. 351-359).

If real copper prices are compared, the period 1957- 
1963 resembles the period 1975-1977 (see Figure 3-3). State
ments by the industry in the late 1970's do not reflect this. 
If one looks at the beginning of the 1960's, the profitability 
was very good —  so good that the industry tried to keep 
prices down to prevent increasing substitution (Forbes, 1966, 
p. 145). On the other hand, complaints were raised in the 
late 1970's that prices did not cover production costs, even 
if depreciation of capital assets was disregarded. It was 
suggested that prices in 1979 would have to increase to 
$1.00-$1.30 to cover production costs and produce some return 
on capital for the majority of mines in the non-Socialist 
world (Mining Magazine, April 1979, p. 351). The increasing
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profitability for many nonferrous mining companies that 
occurred in 1979 and 1980 was mainly attributed to the sharp 
increase in silver and gold prices. Both these metals are 
often byproducts in copper mining.

Attempts have been made to measure the increasing cost 
in copper production. Although cost figures in cases like 
this are highly uncertain and widely dispersed among dif
ferent producers, Radetzki presents the following general 
increase in investment requirements and operating costs 
(Table 3-3).

Table 3-3. Increase in investments and operating 
costs for new copper mines, 1950-1976.

Investments,
$/tonne of new capacity

Current 1976 Current
$ $ $

1950 1,300 3,600 290
1960 1,700 3,900 460
1970 3,000 5,800 710
1976 6,500 6,500 /I,100*

Operating costs, $/tonne

1976
$
810

1,040
1,370

/I,100*

*Net operating cost, excluding depreciation and interest on 
capital.

Source: Mining Magazine,
April 1979, p. 353.

The main question is if the cost increases are genuine 
in nature or just temporary, meaning that the increases will 
vanish and the original relative relationship to the entire
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world economy will be restored. The increasing production 
costs are, according to Radetzki, a result of five main 
events:

1) a deterioration in ore grades,
2) inflation and increased capital costs,
3) low capacity utilization,
4) increasing cost of environmental control,
5) organizational slack.

3.4.1 Falling Ore Grades
A gradual deterioration in the marginal economic 

quality of ores is frequently referred to as an explana
tion of the rising cost trend in copper. Detailed his
torical analysis suggests that from 1870 until the late 
1950's, rising costs attributable to diminishing ore 
grades were more than compensated for by lower-cost tech
nology. Any indication that the technological progress 
has slowed down can, according to Radetzki, not be 
found. Therefore, this factor's impact on the rising 
production costs is assumed to have played a minor role.

3.4.2 Increased Capital Costs
The capital cost figure can be subdivided into 

three components: (1) investments required to create
new real capacity, (2) expanded use of loan financing,
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and (3) increasing costs due to inflation.
A continuing trend of substitution of capital 

for labor can be seen in mining. The main reason is 
a shift from underground operations to open pit, which 
has meant an increased average scale of new mining ven
tures. Therefore, the investment necessary to develop 
a new mine is much higher today than in the past. How
ever, Radetzki does not recognize this as a genuine cost 
increase. His argument is that the substitution of capi
tal for labor was commercially motivated, and would not 
have taken place if the increase in capital costs was 
not compensated for by a reduction in non-capital costs.

When prices of capital equipment for mining, 
milling, and metalworking in the U.S. in the past two 
decades are compared to the U.S. wholesale price index, 
it is found that they have risen at about the same rate.

Up to about 1960, informed estimates are that 
close so 90 percent of total capital requirements in 
copper mining were met either by private equity or by 
internally generated funds. Since then, the situation 
has been changed drastically. Because interest on loans 
constitutes a cost of production, while return to equity 
capital does not, the change in financing structure has 
substantially increased overall production costs.
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The accelerating rates of world inflation have 
affected the copper industry in two ways : (1) increased
the government take, and (2) increased the costs of in
puts used in the industry. The first is a result of the 
practice to only allow depreciation on the basis of his
torical purchase costs. Because of this, a company is 
unable to claim deduction for the full real value of 
depreciating assets. The result from this is usually 
that when physical assets must be replaced, the funds 
recovered through depreciation do not cover the replace
ment cost. This has, in effect, meant an indirect tax 
increase.

Inflation has also caused a rapid increase in the 
cost of many inputs used in copper production. If cop
per had been the only commodity whose relative costs 
had risen, one would expect a significant substitution 
from it and into other commodities. But when costs, 
and eventually prices, rise for a large group of widely 
used raw materials, as has been seen, substitution from 
this group of materials can only be limited. This will 
ordinarily result in a general rise in prices through
out the economy, and a restoration of the original rela
tive cost and price levels of the base materials.
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3.4.3 Capacity Utilization
In conditions of adequate demand, the copper in

dustry has been known to operate at or about 90 percent 
of installed capacity. Because the capacity utilization 
fell to around 80 percent in the mid-1970's and the cop
per industry has high fixed costs, the effect was in
creased costs per unit produced. Some data indicate that 
a fall from 93 percent to 83 percent increases unit pro
duction costs by between 10 and 15 percent (Mining Maga
zine , April 1979, p. 359). This increase will obviously 
disappear when the capacity utilization gets back to nor
mal levels.

3.4.4 Environmental Control
Until quite recently, the environmental damage 

caused by copper production was not subjected to legis
lative control and had hardly any effect at all on cop
per costs. Because of the introduction and enforcement 
of stricter environmental laws, operating cost and annual 
capital costs of production have increased in the U.S., 
predominantly at the smelting stage. The short time be
tween the legislation and the enforcement has made it 
very difficult to develop alternative production tech
nologies which would reduce the cost of complying with 
environmental legislation. This, and the outlook for 
more environmental control, will most likely result in
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a disadvantage for the U.S. copper industries. It is a 
well-known fact that producers in the Third World com
peting with the U.S. in the world market do not have to 
deal with this problem to the same extent.

3.4.5 Organizational Slack
In Figure 3-3, it could be seen that the 1964-74 

period was one of historically high copper prices. Be
cause of this, the normal competitive pressures to weed 
out high cost, inefficient production units were weak, 
and substantial new capacity was installed. Many of 
these new projects probably had anticipated levels of 
production costs so high that they would never have been 
undertaken if the copper prices at the time had been 
lower (Mining Magazine, April 1979, pp. 357-358). 
Radetzki argues that the ease with which profits were 
earned permitted management to be more lax about cost 
increases. As a result, new capacity, which started to 
come into production in the late 1960's, had higher pro
duction costs than would have been the case in a highly 
competitive market. It is believed that the low prices 
since the mid-1970's will force the copper industry to 
become more efficient, thereby reducing the organiza
tional slack.
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3.4.6 Conclusions
According to Radetzki, the majority of the fac

tors contributing to the rising costs are of nongenuine 
nature. Factors like falling ore grades and increased 
capital cost have not affected genuine costs at all.
It is suggested that the low capacity utilization since 
1975 and the organizational slack resulted from the ex
ceedingly high price levels in the 1964-74 decade, and 
the increasing cost of inputs in the 1970's are of a 
more or less temporary nature. The impact of these fac
tors is supposed to wane when (1) higher utilization is 
resumed, (2) the organizational slack has been squeezed 
out, and (3) the higher costs due to increase in inputs 
have been passed on to the entire economy. The only 
costs of a more permanent nature are the environmental 
expenditures and the increasing government take.

Radetzki's final analysis is therefore quite 
optimistic and suggests that the real cost of producing 
copper will fall rather than rise in the coming years. 
Whether or not this will be sufficient to restore the 
profitability in the U.S. copper industry, it is too 
early to say. The fact remains that U.S. producers' 
major competitors in the world market are government- 
controlled companies in Chile, Zambia, and Zaire
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operating under different economic and political con
ditions .

3.5 The Role of Acquisitions and Mergers in the 
U.S. Nonferrous Mining Industry

As mentioned in Section 3.7, acquisitions have always 
played an important role as a survival strategy in the mining 
industry. Besides being a survival strategy, it is not un
common to see acquisitions and mergers being used as a growth 
strategy.

In the mining industry, mergers were common in the period 
around 1900, when emphasis was placed on the combination of 
existing producers into a single firm, and in the late 1920’s 
when the strategies of integration and cartelization attempted 
to control marketing arrangements (Mackenzie, 1969, p. 339). 
Since then, mergers have been used extensively to achieve ver
tical integration and as a strategy to diversify away from the 
dependency of a single metal. However, a look at the history 
of the major nonferrous mining companies in the U.S. reveals 
that the majority of them have been very conservative and un
successful when it comes to diversification. Notable excep
tions are AMAX, Inc. and St. Joe Minerals.

Since World War II, joint ventures have been used ex
tensively in mining. Of central concern to many mining com
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panies is the political and financial risk seen in new mining 
ventures. A joint venture offers the opportunity to spread 
these risks (Mackenzie, 1969, p. 335). An illustration of 
this is Southern Peru Copper Corporation, a joint venture be
tween state-owned Minero Peru, ASARCO, Phelps Dodge, Cerro, 
and Billiton B.V. The joint venture was formed to develop 
a number of major copper deposits in southern Peru. One of 
the projects was the development of Cuajone Copper Mine that 
reached full production in 1978. After five years of planning 
and feasibility studies, it took eight years to complete the 
project. The total investment cost almost doubled from an 
estimated $358 million to $670 million, and when completed, 
capitalized interest had grown to almost $80 million (World 
Mining, September 1976, p. 82) (Petrick, 1980, vol. I).

The entry into mining by other industry groups started 
in the early 1960's. Especially the oil industry has 
been very active in acquiring mining companies.

In 1963, there was a virtual rush of oil companies to 
acquire, merge, or otherwise gain control, of independent pro
ducers of phosphate rock in Florida and phosphate reserves in 
North Carolina. The reason for this was said to be that the 
manufacturing of fertilizers provided an outlet for nitrogen, 
sulphur, and other products recovered in refining and cracking. 
The oil companies also had the ability to market fertilizers



T-2670 40

through their highly developed dealer distribution network 
(Mining Journal, Jan. 22, 1965, p. 58).

At the same time, many oil companies started to reevalu
ate their business purposes. Instead of being merely oil and 
gas producers, they began to identify themselves with the 
total concept of energy. This resulted in numerous acqui
sitions of uranium and coal proper!les/companies (Mining Con
gress Journal, November 1968, p. 21).

The entrance into nonferrous mining started in 1965.
A substantial buildup of nonferrous metals exploration staffs 
took place, and in many cases top exploration people were 
hired away from nonferrous mining companies. A number of pro
posed acquisitions of nonferrous mining companies can be seen 
in the period 1965-70, but few were realized (Iron Age,
Oct. 7, 1968, p. 52). Since then, several acquisitions of 
nonferrous mining companies have occurred, and very few large 
producers remain independent today. The change seen in

Table 3-4. The effect of acquisitions and mergers on 
U.S. copper, lead, and zinc industry.

Metal 1958 1981
# of % of Remaining

Major Producers U.S. Production Independent
Copper 6 88 1
Lead 7 75 1
Zinc 7 65 1
Source: Bureau of Mines, Mineral Yearbook, 1958, p. 391.
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Table 3-4 is almost entirely a result of this acquisition 
activity.

When acquisitions and mergers in the nonferrous mining 
industry are mentioned, many associate the trend with the oil 
companies. Although oil companies have acquired several 
mining companies, they are not the only acquirers. A number 
of acquisitions have been made by other mining companies and 
by companies with no previous interests in natural resources.

The attention oil companies have been given is a function 
of their big move into the copper industry. There are ten 
major copper producers that hold nearly all U.S. reserves ; 
since the 1960’s, oil companies have bought or acquired major 
interest in six of them. It has been estimated that the oil 
industry today controls half of the domestic copper resources 
and 55 percent of current production (Forbes, June 8, 1981, 
pp. 94-96).

If acquisition of nonferrous mining companies has been 
a successful strategy or not is too early to answer. How
ever, it is obvious that one of the major barriers of entry 
into mining, the availability of an economic ore deposit, 
makes many nonferrous mining companies look like attractive 
acquisition objects, especially in times when the financial 
markets do not recognize asset value to the same extent as 
short-term earning power (see Figure 1-3).

JUHHUB LAKES LIBRARY<gg£S°oSSS0- sr
CLOSED RESERVE
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The relationship between the market value and the asset 
value of a corporation can sometimes explain why a company 
uses an acquisition strategy. The concept was developed by 
James Tobin in the early 1960's. Usually it is referred to 
as the Q-ratio, and it explains how the level of stock prices 
affects capital spending.

To put a value on a mining company's developed or un
developed assets (ore deposits) is very difficult, especially 
if future prices cannot be forecasted with a higher degree of 
certainty. However, the general trend in the United States 
over the past 15 years has been a decline in the Q-ratio for 
nonfinancial corporations. Using the concept of market effi
ciency, it can therefore be argued that this phenomenon has 
affected nonferrous mining securities.

It has been estimated that the Q-ratio for all U.S. non- 
financial corporations declined from 1.5 to 0.80 between 
1965 and 1975. This means that in 1965 the stock market 
valued a company's assets at $1.50, and in 1975 at $0.80.
When the Q is less than one, one can therefore assume that 
companies are not inclined to invest much in their own busi
ness. This is because the market is saying that each dollar 
plowed back into the company is worth less than a dollar in 
the revenue returns it can generate.

This makes investing in financial assets such as T-bills
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more favorable, and above all, make it cheaper to merge or 
acquire the physical assets of other companies rather than 
make new capital investments (Business Week, Aug. 24, 1981, 
p. 30).
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CHAPTER 4 
THEORY

4.1 Strategic Management

Strategic management is primarily concerned with the 
relationship between a corporation and its external environ
ment. Research in this area did not start until the mid- 
1950's. Since then, a distinguishable body of literature 
dealing with corporate strategy, corporate growth, and the 
strategic decision process have been published. Notable work 
in this area has been done by Drucker (1954), Chandler (1962) 
Ansoff (1965, 1969), and Andrews (1971).

Ansoff, in his book Strategic Management (1979), out
lines the expanded role which strategic management will play 
in the future. The general message is that the traditional 
competitive struggle in the marketplace will change to a 
broader challenge in dealing with the total environment. In 
Figure 4.1 his view of a modern enterprise, and its relation 
ship to the environment, are shown.

The main reason for this change is that the complexity 
of the environment has resulted in an increasing turbulence.
A firm today operates in an environment totally different 
from what it used to, as can be seen in Table 4-1.
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Figure 4-1. Environment of a modem enterprise
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Table 4-1. Complexity of the environment.

Period
Industrial Post-Industrial

Attribute (1900-1950s) (1950s- )

Boundary of Around commercial activity Includes commercial socio
environment of the ESO political activity

Stable Changing
Well-defined Vague
Non-permeable Permeable to new influences
Few different types of actors Many different types of actors
Environment segmentated Industry lines indistinct

into industries
Influences among actors Direct and indirect influences

largely direct
Firm the center of power Centers of power in political 

bodies
Common shared knowledge Many foci of privileged 

knowledge

Dynamics of Environmental change gen Change generated both inside
environment erated by the ESO ESO and outside environ

ment by many sources

Few surprises
Technology, markets, con

tinuously evolving 
Occasional discontinuities

Prior experience applicable 
to new situations

Many surprises
Discontinuous changes fre

quent in market structure, 
technology, government 
relations.

Prior experience inapplicable to 
new situations

Source: Ansoff, Strategic Management, 1979, p. 34.



T-2670 47

According to Ansoff, the current era (post-industrial) 
differs from the previous era (industrial) in four main 
ways:

1) increasing growth in the novelty of 
change ;

2) costlier to deal with changes ;

3) increase in the speed of environmental 
change;

4) more difficult to anticipate changes.

Therefore, it is obvious that the role of strategic 
planning, more than ever, must occupy a central place when 
major business decisions are made. The strategic planning 
process is the operating tool to carry out a corporation's 
strategy, where strategy is defined as "the determination of 
basic long-term goals and objectives of an enterprise and 
the adoption of courses of action and the allocation of re
sources necessary to carry out these goals" (Chandler, 1962).

This theory section on "diversification through acqui
sition" will, therefore, start with a general discussion of 
the basic concepts of strategic planning.
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2 Strategic Planning

4.2.1 Introduct ion
The difference between a successful business 

enterprise and its less fortunate competitors is usually 
a result of strategic planning. To survive, grow, and 
prosper in an ever changing business environment, a cor
poration must be able to set directions and undertake 
investments meeting the demands of the future. Without 
an adequate strategic plan, an organization will behave 
according to the well-known phrase, "If we do not know 
where we are going, any road will take us there."

Strategic planning is mainly concerned with three 
questions, "What is our business, what will it be, and 
what should it be?" (Thompson and Stickland, 1978, p. 3). 
Neglect of the first question, "What is pur business?", 
is said to be the single most important cause of business 
failure. All too often, fundamental cleavages and dis
agreements within the organization occur over this ques
tion. Therefore, an understanding of the basic concepts 
in strategic planning, and their interrelationship, is 
necessary if the goal is to formulate a strategy.

4.2.2 Basic Concepts
Purpose, objectives, goals, strategy, and policy 

are usually recognized as the basic concepts used in
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the strategic planning process (Thompson and Strickland, 
1978, pp. 14-15). Figure 4-2 shows their relationship.

Figure 4-2. Relationships among purpose, objectives, 
goals, strategy, and policy.

i PolicyPurpose
(mission)

Objectives 
(the desired 
long-run results)

Goals
(the desired
short-run results)

Source: Thompson and Strickland, 1978, p. 14.

The following general discussion of these con
cepts draws heavily on Thompson and Strickland (1978, 
pp. 4-38).

Purpose is the long-term vision of what the or
ganization should do and the reasons why it exists.
Rather than defining the purpose internally, it should 
be done from the outside. Drucker (1974, pp. 79-80) 
argues that the central question, "What is our business?"



2670 50

is defined by the customer. It is what he sees, be
lieves, thinks, and wants that should be the number one 
purpose. This interpretation is quite contrary to the 
often seen "profit-maximization message." The debate 
over the use of profit as purpose number one has been 
going on for some time. However, Drucker*s view does 
not exclude profit as a purpose; instead, it is treated 
as necessary but not sufficient. This is because in the 
long run an organization is believed to wither and die 
if it is not useful to a sufficiently large number of 
customers.

Objectives specify the long-run action an organi
zation should undertake to meet its purpose. The idea 
is that objectives must be operational. That is, they 
should be stated in a form that makes it possible to con
vert them into specific targets and specific actions. 
Usually a number of objectives is needed for different 
areas such as marketing, research and development, 
profitability, efficiency, social responsibilities, etc. 
Vague and platitude statements serve no purpose. Good 
objectives are clear, concrete, and readily measurable.

Goals of an organization are short-term in nature. 
They are the intermediate support to the long-term ob
jectives. Although some are qualitative in nature,
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they usually are stated in a quantitative manner.
When goals are stated in quantitative terms, they serve 
as criteria for measuring and evaluating performance 
of (1) the organization as a whole, (2) organizational 
sub-units, and (3) the individual manager.

Strategy is a comprehensive description of an 
organization's master plan for achieving its goals, 
objectives, and purpose. The strategy indicates how 
the organization plans to get where it wants to go.
This role of telling how the organization's purpose is 
to be accomplished usually takes the form of indicating 
what kind of strategic alternative should be used.

Policy is subordinate to and supportive of pur
pose and strategy. It refers to the organizational 
methods, procedures, and practices associated with im
plementing and executing the strategy. Both operating 
procedures and simple working rules can be found among 
a company's policies.

4.2.3 Strategic Alternatives
Strategic planning demands an open mind, and an 

analysis based on an organization's strengths and weak
nesses, rather than wishful thinking. Once purpose, 
objectives, and goals have been set, a company must 
choose a business strategy to achieve these. The com
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pany has essentially six strategic alternatives from 
which to select (Thompson and Strickland, 1978, pp. 60- 
90):

- concentration on a single business;
- diversification, related or unrelated;
- joint venture;
- innovation;
- retrenchment ;
- divestiture.

Concentration on a single business is a strategy 
based on the notion, ”Do one thing and do it well." 
Usually, a company that adopts this strategy tries to 
exploit a single product, a single market, or a single 
technology to the fullest. The goal is to make full 
utilization of limited resources. Companies using this 
strategy usually have a unique competence. They have an 
ability to change fast to new market conditions, which 
makes them highly effective in the marketplace. The 
major disadvantage is the vulnerability that comes with 
this strategy. Because companies using this strategy 
are focusing on one market segment, they can be highly 
exposed to a recessionary economy. Well-known success
ful companies that have used this strategy include



T-2670 53

McDonald’s, Bic, and Polaroid.
Diversification is a strategy used to exploit 

new products, markets, or technologies. Usually, the 
companies using diversification find that businesses 
not included in their current portfolio offer better 
opportunities for growth and profitability. For a more 
detailed discussion, the reader is referred to section 
4.3.

A joint venture enables a company to participate 
in a project or a market which it cannot exploit alone. 
The typical situation, where a joint venture is used, 
usually has one or more of the following constraints:

Financial - An organization cannot undertake a project 
because of its capital requirements. In this case, a 
joint venture, composed of a number of companies, can 
be used. Through a combined action, the capital re
quirements can be met and the risk exposure to the in
dividual company would be limited. One good example is 
the Alaskan pipeline.

Technology - A company does not have the complete tech
nology to undertake a project, or produce a product. 
Therefore, a joint venture is created with a partner(s) 
who can supply the missing "know-how."
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Political - A corporation that operates in a foreign 
country can be forced or may choose to conduct business 
in the form of a joint venture. In the first case, the 
company may consider it a necessity to be represented 
in a geographic market, but because of the host govern
ment's policies it is not allowed to operate a wholly- 
owned subsidiary. However, usually the company chooses 
to use a joint venture in order to minimize its exposure 
to changing government rules, nationalism, or confisca
tion of its investments.

Joint ventures are often used in international 
mining ventures. They offer many unique advantages, as 
seen above. However, the lack of total control which a 
participant has over its financial commitments is often 
cited as a major disadvantage, and one of the main rea
sons why this strategy is not used more often.

Innovation is a strategy focusing on internal 
development. The vast majority of non-financial cor
porations are using this strategy. Through research 
and development, new products and new product lines are 
being developed. The rationale behind this strategy is 
that a changing environment forces companies to develop 
new products in order to remain competitive. The suc
cess of the strategy is a function of an organization's
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ability to set objectives and goals in line with its 
financial and marketing capabilities.

Retrenchment is often used in recessionary times 
as a temporary short-run strategy. The goal is to re
duce operating expenses or narrow the scope of opera
tions. By cutting back on operations and hiring of per
sonnel, reducing inventory, and leasing instead of buying, 
the management limits the decrease in earnings and waits 
for a recovery. When a long-term decline in business is 
anticipated, this strategy takes a more permanent form, 
and actions like withdrawing from marginally geographi
cal areas and closing down of ole factories can be seen.

Divestiture can be said to be the opposite to a 
diversification strategy. The popularity of this 
strategy has increased over the past years. The reason 
for this is a change in strategic thinking and today's 
unfavorable assessment of conglomerates. The increase 
in divestiture is due to two things: (1) because of the
high acquisition and merger activity in the 1960's, many 
companies ended up with a number of minor product lines 
that were tied to the acquisition object; these minor 
businesses did not fit into the purpose and goals set 
for the acquisition, and were therefore later sold; (2) 
today, critical mass more than ever decides the profita-
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bility of many businesses ; some product lines will 
never show a profit if no additional investments are 
made. If the company does not have the resources 
necessary to undertake new investments or expand their 
functional divisions, these businesses should be sold. 
The concept of divestiture relies heavily on the 
matrix model developed by the Boston Consulting Group 
(see Section 4.4.3).

4.3 Diversification

4.3.1 Growth and Diversification
Diversification is usually regarded as a growth 

strategy. The first major work on growth and the use 
of diversification was made by Alfred Chandler (1962). 
In his in-depth research of four giant firms, General 
Motors, Dupont, Standard Oil of New Jersey, and Sears 
and Roebuck, he outlined a stages-of-growth concept 
that became a dominant theme in organizational theory. 
Because the study was published in 1962, it did not in
clude or discuss the "merger-mania" that took place in 
the late 1960's, nor did it cover the increased use of 
unrelated external diversification.

According to his terminology, a more general use 
of diversification (related-supplementary and related-
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complementary) occurs when a company possesses certain 
technological advantages. Diversification came when 
leading companies in a technologically advanced industry 
realized that their facilities and the scientific know
how of their personnel could be easily transferred into 
the production of new goods for new markets.

His work was the beginning of our extensive re
search in the area of company growth. This has resulted 
in a number of more refined and expanded growth models. 
Table 4-2 shows a comparison between Chandler's (1962), 
Wrigley's (1970), Scott's (1971), and Rumelt's (1974) 
models.

Table 4-2. The concept of stages-of-growth.

G r o w th

s te p s A . C h a n d le r B . S c o tt L .  W r ig le y R . R u m e lt

1

V o lu m e
—  im r a t io n a l iz e d  

fu n c t io n a l

S in g le  p r o d u c t  

—  o n e -m a n  s h o w

S in g le  p ro d u c t  

—  fu n c t io n a l

S in g le  b u s in e s s  

—  fu n c t io n a l

2

G e o g r a p h ic  

e x p a n s io n  

—  fu n c t io n a l

S in g le  p r o d u c t  

l in e

—  fu n c t io n a l

D o m in a n t  

p r o d u c t  

—  fu n c t io n a l

D o m in a n t

b u s in e s s

—  fu n c t io n a l  w i t h  

s u b s id ia r ie s

3

V e r t ic a l  
in te g r a t io n  

—  fu n c t io n a l

M u l t ip r o d u c t

l in e s
—  m u l t ip r o d u c t

R e la te d  p ro d u c ts  

—  d iv is io n a l

R e la te d  

b u s in e s s e s  

—  d iv is io n a l

4
D iv e r s i f ic a t io n  

—  m u lt id iv is io n a l

U n r e la t e d  

p ro d u c ts  

—  d iv is io n a l

U n r e la t e d  

b u s in e s s e s  

—  d iv is io n a l

Source: Leontiades, Strategies for Diversi
fication and Change, 1980, p. 34.
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4.3.2 Diversification Objectives
A diversification strategy based on mergers and 

acquisitions can offer a company many opportunities. 
However, it should always be viewed from the share
holder's perpective. In the long run, the management 
has one primary goal. This goal is to "create value 
for the shareholders." This value depends primarily on 
two things: the return on a company's assets, and the
risk associated with a company's business portfolio.
It is obvious that the goal mentioned above also can 
be accomplished by simple portfolio diversification.

Therefore, which specific advantages must an 
acquisition offer to create value in excess of a simple 
portfolio diversification? Salter and Weinhold (1979, 
pp. 41, 46) recognize five principal areas in which such 
advantages can be found:

Synergy - There exists an opportunity to transfer cer
tain skills and industry knowledge to the acquired com
pany. If skills can be applied successfully to com
parable problems, an increase in the combined companies' 
returns will occur.

Lower long-run costs - If divisions in two companies 
serve the same purpose, for example R&D, marketing, or
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distribution, a lower long-run cost, without lower 
performance or service, can be the result of a merger.

Critical mass - In a number of industries, a company's 
competitiveness depends on its ability to financially 
support critical areas like research, development, and 
marketing. With a related diversification, the criti
cal mass (minimum size) necessary to survive and pros
per can be achieved.

Long-run investment opportunities - A company with a 
high net cash flow can use this to diversify into and 
invest in a business which is currently under financial 
strain but is showing promising long-run prospects.
This use of an excess cash flow will create value for 
the shareholders at a lower cost than simple portfolio 
diversification. The reason for this is that if the 
company can capitalize on the investment opportunities, 
the stock price will increase ; and the value creation 
will show up as long-term capital gain. If the excess 
cash flow was paid out in dividends, it would be taxed 
at a much higher rate, and consequently would lower the 
return to the shareholder.

Cost of capital - The consolidation of a highly leveraged 
acquirer with a company with low debt will lower the cost
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of debt. Most likely, the overall debt capacity of 
the diversifying company will increase and hence give 
the shareholders a higher return on their equity.

4.4 Methods of Analyzing an Acquisition

4.4.1 Introduction
Although models for analyzing an acquisition can

didate can become very complicated, their value and 
applicability are limited. The reason is that an ac
quisition analysis often is facing two constraints: 
time, and information about the acquisition candidate.

This thesis obviously has the same constraints. 
Therefore, the discussion of different models of analysis 
will focus on the principal guidelines each model offers, 
and will not examine the detailed reationale behind each 
model. It should be stressed that this rationale is not 
specific to acquisition, but instead rests on general 
concepts in business planning, business analysis, and 
business management. Three principal models will be 
discussed: a strategy, a product/market portfolio, and
a risk/return model (Salter and Weinhold, 1979, pp. 49- 
112).
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4.4.2 Strategy Model
This model is based on Alfred Chandler‘s concept 

of strategy mentioned in Section 4.1. Its main message 
is that diversification through acquisition should be 
based on a matching of internal capabilities with ex
ternal opportunities. This match implies, therefore, 
that the model emphasizes the use of related diversifi
cations. By using the emphasis of the "fit" between an 
acquirer and its acquisition object, the risk of entering 
into a business where the acquirer has to compete on the 
basis of skills it may not have, is limited.

The first step in the decision making process 
implied by the model is the preparation of a strategic 
profile, following the guidelines discussed in Section 
4.2, Strategic Planning. Furthermore, a prediction of 
future environmental opportunities and their likely im
pact on the company's competitive position is necessary.

The identification of strengths and weaknesses 
in the current organization provides the management 
with specific guidelines for evaluation of the acquisi
tion candidate. The model stresses that decisions re
garding acquisitions should be made through essentially 
the same process that is used when general strategic 
options are evaluated and selected. However, five spe-
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cific key questions are considered of special impor
tance by the model:

1) What opportunities and risks does 
the potential acquisition present?

2) What is the basis for competition in 
the acquisition candidate's industry 
environment?

3) Can we transfer any of our skills and 
resources?

4) Do we understand the key success fac
tors in this new business, to make in
telligent resources allocation decisions?

5) Does the potential acquisition fit 
into our concept of the corporation?

The main goal with the model, as mentioned be
fore, is to identify a company's own strengths and weak
nesses and compare these with those of the acquisition 
candidate. This assessment will tell the management 
if the two companies are sufficiently similar to warrant 
a linked strategy.
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By looking at its capability profile, which 
tends to cluster around the financial, operating, and 
management and organization dimensions, and comparing 
it with its major competitors, a company can get general 
guidelines as to what type of diversification strategy 
it should use. Figure 4-3 shows a matrix for related 
diversification developed by Salter and Weinhold (1979,
p. 61).

Figure 4-3. Framework for selecting 
appropriate related 
diversification strategy.

Business Position

High M edium Low

High No
Diversification

Related-
C om plem entary
Diversification

R elated-
C om plem entary
Diversification

V;?us’,7  Medium  Atttactiveness

Related-
Supplem entary
Diversification

No
Diversification

R elated-
Com plem entary
Diversification

Low
Related-
Supplem entary
Diversification

Related-
Supplem entary
Diversification

No
Diversification

Source: Salter and Weinhold, 1979, p. 61.

What the figure essentially is proposing is 
that, depending upon industry attractiveness and a 
company's business position, three alternatives exist:
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- No diversification: There exist no 
economic incentives to diversify, or 
the company cannot afford a diversifi
cation strategy ;

- Related-supplementary diversification:
If a company has a strong business posi
tion, it should use its existing functional 
skills for expansion into new markets ;

- Related-complementary diversification:
Should be used if a company is in an 
attractive industry. By adding additional 
functional skills, a company's business 
position can be improved.

4.4.2.1 Summary
Only after a company's strengths and 

weaknesses in each functional area have been 
identified is the company in a position to start 
thinking about diversification through acquisition. 
The model discourages the use of product-market 
attractiveness in identifying an acquisition can
didate. Instead, it encourages the management to 
pursue a diversification strategy that offers an 
opportunity to transfer skills and at the same 
add new skills and resources in areas where the
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company is weak.

4.4.3 Product/Market Portfolio Model
Developed by the Boston Consulting Group (BCG) 

in the 1960's, this model has become somewhat of a 
classic in company analysis. The goal of the model is 
to maximize the total strength of a company. This goal 
can best be achieved, according to the BCG model, by 
balancing the generation and use of cash within a cor
poration .

The product/market portfolio model focuses on 
the strengths of a company's portfolio of products or 
businesses, such strengths being defined in terms of 
market position and market attractiveness. The model 
tells managers to look at the competitive situation and 
market growth within their business units and then con
struct a cluster of businesses through which high cash 
flow can be achieved. Implied by the model is that in 
most competitive environments, relative market share and 
market growth determine the cash generation or cash usage 
characteristics of a business. The main reason for this 
is that increased production volume usually will result 
in cost advantages and hence increased returns. The 
model's general evaluation of a company's business port
folio is based on the matrix seen in Figure 4-4.
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Figure 4-4. Market-share/market-growth portfolio 
chart.

High Cash generation Low

Market
growth

High

10%

Low

A  Modest 
x r Q n r  + or -  

cash flow

Large 
negative /  

cash flow  1

z H  Large  
y r \  positive 

cash flow

Modest % /

+or" Xcash flow

High

Cash use

Low

High 1.0
Relative market share

Low

Source: Salter and Weinhold, 1979, p. 69.

The four quadrants have become known as:

Stars, upper left quadrant, growth businesses with 
high cash use and cash generation;

Cash-cows, lower left quadrant, mature businesses
with high cash generation and low cash use;

Question marks, upper right quadrant, growth businesses
with high cash use, but at the present 
with low cash generation;

Dogs, lower right quadrant, mature businesses with low 
cash generation and low cash use.
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The dynamics of the product life cycle yield 
the model’s prescriptions for developing a balanced 
portfolio of businesses. As a business’ market growth 
slows down, ’’stars" become "cash-cows.” The throwoff 
from the cash-cows must either be distributed to in
vestors or reinvested in new businesses. According 
to the model, the best investment strategy is to turn 
"question marks" into "stars" before their market growth 
slows. The underlying logic for this is that the 
highest cash returns (and profits) occur when a domi
nant market share position can be obtained. However, 
this relationship is likely to be most evident in in
dustries where:

1) there is a substantial experience 
phenomena;

2) lower units can be translated into 
a competitive advantage.

Figure 4-5 shows an empirical evidence of the rela
tionship between return on investment and market share.
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Figure 4-5

3 0 %

20%

° 10%

£T

Relationship between market share 
and profitability.

9 .6 %

3 0 .2 %

17.9%
13.5%

Source:

0 - 7 %  7-14%  1 4 -2 2 %  2 2 -36 %  Over 3 6 %
Market Share

Sidney Shoeff1er, Robert D . Buzzell, and 
Donald F . Heany, ”Impact of Strategic 
Planning on Profit Performance," Harvard 
Business Review 52, March-April 1974, p. 141

This emphasis on market growth and market share 
implies that the goal of the management is to create a 
business portfolio resembling Figure 4-6.

Figure 4-6. The idealized business portfolio.

MARKET
GROWTH 10%

©
© 9̂®
QD ©

UO <■
RELATIVE MARKET SHARE
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The idealized portfolio outline in Figure 4-6 consists 
of the following businesses:

A and B: A couple of "cash-cows," generating very
high cash flows but requiring moderate cash 
support ;

C and D: A number of "stars," businesses that have a
dominant market position in an attractive 
business. These will become the future cash- 
cows when their market growth slows down ;

E and F: One or two "question marks," more risky
businesses that, through additional invest
ments, will improve their market position and 
become "stars";

G: Very few "dogs." Usually every successful
company has businesses in this category.
They are often the result of an inability to 
turn "question marks" into "stars." Businesses 
in this category are divestiture objects.

When the model is used to evaluate an acquisition, 
its main concern is "What kind of cash flow 'fit' can be 
seen?" According to the logic of the model, changes in 
the business portfolio are intended to fill in financial
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weak spots or build upon financial strength. There
fore, four basic questions should be asked of the ac
quisition candidate:

1) What are its cash flow characteristics?

2) How will these characteristics evolve 
over time in view of the competitive 
situation?

3) What investment on our part would be 
required over time to make a success 
of this business?

4) How does this cash flow pattern fit 
with our existing portfolio of products 
and business?

The BCG model offers two basic guidelines in 
examining the potential for value creation. The first 
deals with related diversification. This type of di
versification can improve a business' competitive posi
tion in two ways : (1) reduce the relative costs, as a 
result of overlapping experience curves ; or (2) increase 
its relative market share; both of which would result in 
higher cash flow and return on investment than would 
otherwise be the case.
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The second guideline is applicable to unrelated 
diversification. Such a strategy can improve a com
pany's short-run and long-run cash flow balance. The 
reason is that a successfully diversified company with 
a balanced product/market portfolio operates both its 
investment funds as well as its investment opportuni
ties. The model does not provide specific guidelines 
about how excess cash flow can most effectively be in
vested. For this, the risk/return model should be used.

4.4.3.1 Summary
The product/market portfolio can be used 

to evaluate both related and unrelated diversifi
cation. Related diversification is suggested when 
overlapping experience curves exist between two 
businesses. Unrelated diversification should be 
used when the goal is to balance the cash flow 
characteristics of a portfolio of businesses.

4.4.4 Risk/Return Model
This model is based on the contemporary financial 

economics of Markowitz (1952) and Black, Jensen, and 
Scholes (1972). The central theme is that an acquisi
tion must create real economic value for the shareholders. 
This can only be done if the management view their com
pany as a set of investment opportunities. The risk/
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return model is essentially built on the following four 
basic concepts:

1) The return of a security is the compen
sation to an investor for bearing its 
risk.

2) An investor can alter his level of risk 
and return through portfolio diversifi
cation .

3) Portfolio diversification cannot eliminate 
that component of a security's risk re
lated to the performance of the capital 
market.

4) Individual securities and investments 
are paid according to their market- 
related risk.

In general terms, risk is defined as the varia
bility of expected returns. If an investor were to 
choose between Investment 1 and Investment 2 in Figure 
4-7, both with the same expected returns, obviously he 
would prefer Investment 1.
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Figure 4-7. Probability distribution of returns.

Investment 1

Probability 
of occurrence

nvestment 2

C8A

Possible returns

Source: Salter and Weinhold, 1979, p. 85.

For investors in capital assets, such as cor
porations, risk is the variability of the capital 
asset's free cash flow. Consequently, the risk in se
curities is a function of the securities dividends and 
capital appreciation.

This risk determines how a security will be 
priced by the financial markets. It is obvious that a 
high risk security must offer a higher return than a 
low risk security, if their prices are to be equal.
This notion is one of the basic concepts behind modern 
securities analysis and portfolio theory (Markowitz, 
1952). The equation below shows the reason for the re
lationship described above:



where E(RS) = expected return of security, 
as = unsystematic risk,
3S = systematic risk,

E(Rm ) = expected return of the market, and 
Eg = error term,

(Mittra and Gassen, 1981, p. 137).
According to this equation, a security's total 

risk consists of two components : unsystematic and sys
tematic risk. Unsystematic risk is a security's busi
ness risk, that is the risk of a company's specific 
business. Systematic risk is often referred to as mar
ket-related risk, and reflects changes in economic con
ditions and the general risk of holding common stocks.

The underlying assumption used by the risk/return 
model is that unsystematic risk can be diversified away 
by the individual shareholder. This is done by creating 
a portfolio of investment. The implication of the above 
for the diversification decision is, therefore, that an 
acquisition must either reduce systematic risk or in
crease returns without increasing systematic risk.

As can be seen in Figure 4-8, an investor is in
different to an acquisition by A of B if the result
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would be C. Only at points over the line AB will the 
shareholder's position be improved. If the market is 
efficient, the security will be repriced after the ac
quisition and the combined company will be placed at 
point C" on the capital market line.

Figure 4-8. Risk/return profile of a 
successful acquisition.

Return (%)

Risk (/?)

Source: Salter and Weinhold, 1979, p. 103.

The rationale behind Figure 4-8 is derived from 
the capital asset pricing model (CAPM) (Mittra and 
Gassen, 1981, pp. 542-554). CAPM is algebraically ex
pressed as:

Rj — Rf + ^i^Rm-^f)

where = rate of return for a specific security,
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B-l = the systematic risk for this security,
Rf = risk-free rate of return, and 

R m -R f = the market risk premium.

This equation is also used to derive a line 
commonly known as the capital market line, showing the 
relationship between return and risk (Figure 4-9).

Figure 4-9. Capital market line.

Return (%)

A,
R

1.0 Pi  System atic
risk (P)

Source: Salter and Weinhold, 1979, p. 92.

In Figure 4-9, it can be seen that a decrease 
in systematic risk, holding return constant, or an in
crease in return, holding systematic risk constant, will 
result in an increase in the price of the security if 
the company is to remain on the capital market line.

Economic value is created when the present value 
of an asset's future free cash flows exceeds the cost 
of acquiring that asset. The central question in a



2670 77

risk/return analysis is, therefore, the price of the 
acquisition object. In pricing an acquisition candi
date, two things are of special importance:

- market required rate of return 
of the company;

- expected free cash flow.

The reader not familiar with the basic concepts of in
vestment analysis is referred to "Economic Evaluation 
and Investment Decision Methods" (Stermole, 1980).

4.4.4.1 Market-Required Rate of Return
Required rate of return is usually found 

by using the capital asset pricing model, men
tioned earlier :

Rs " Rf + ŝ[Rm-Rf3
where R^ = risk-free rate of return,

and is normally assumed to be the return of 
U.S. Treasury bills, since T-bills have the 
lowest probability of default and are the most 
liquid of all investments in the capital market. 
For the period 1926-1976, the average return of
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T-bills was 2.4%, and almost equaled the infla
tion. 6g (systematic risk) for a particular 
security is measured by comparing the volatility 
in return of a security with the general systematic 
risk in the securities markets. That is, if a 
security return is perfect correlated to the mar
ket, its 3 would be 1. Table 4-3 shows betas for 
some major industry groups.

Table 4-3. Betas for major industries, 1976.

Industry Beta
Air transport 1.80
Consumer durables 1.45
Domestic oil 1.15
Nonferrous metals 1.00
International oil 0.85
Telephone 0.75
Energy utilities 0.60

Source: Rosenburg and Guy, "Prediction of
Beta from Investment Fundamentals," 
Financial Analysts Journal, July- 
August 1976, p. 62.

Rm-Rf is the historical risk-premium for holding 
common stock. Between 1926 and 1976, this pre
mium averaged 6.7% (Salter and Weinhold, 1979, 
p. 96). The implication of the above is, there
fore, that it is the financial markets that in
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directly determine a company's required rate of 
return.

4.4.4.2 Expected Free Cash Flow
The risk/return model uses the DCF- 

technique to find the value of a company. There
fore, it is crucial that the expected free cash 
flow be forecasted. Cash flow and free cash 
flow are two different things. With free cash 
flow, one usually means funds available for addi
tional investments and dividends —  in other 
words, capital that can be taken out of the 
company without affecting its current profita
bility. Free cash flow has been defined as:
[Net Income + Depreciation, Depletion, and 
Depreciation] - [Capital Expenditures + Cash 
Required for Increase in Net Working Capital] 
(Harvard Business Review, July-August 1979, 
p. 41).

To calculate the free cash flow using 
the definition above is obviously a difficult 
task. If a net present value should be calcu
lated, it would be desirable to know the free 
cash flows for the next five to ten years. One 
method of solving this problem is to use the
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approximation that free cash flow equals the 
dividends (Salter and Weinhold, 1979, pp. 225- 
227). The underlying logic is that, in a mature 
company over the long run, the cash flow not paid 
out in dividends must be kept in the company in 
order to maintain its profitability. If the 
anticipated future cash flows, on a year-to- 
year basis, were considered to be free and taken 
out by the acquirer, the company would very soon 
find itself in financial strain.

The model suggests that the relationship 
between free cash flow and systematic risk will 
determine a company's market value. By adopting 
strategies that will reduce the systematic risk, 
value can therefore be created in excess of what 
a simple portfolio diversification could do for 
the investor. Such strategies include

1) aiming at the generation of cash flows
that have as little relationship to the
level of the economy as possible;

2) extending the time horizons of a
business' cash flow; both will shift
the value into the future, thereby re
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ducing the company's systematic risk ;

3) improving the forecast for future cash 
flows ; if a higher degree of certainty 
can be obtained, the marketplace would 
not discount these as high, implicating 
a higher market value of the company.

4.4.4.3 Summary
The risk/return model is based on a 

quantitative method of analysis. It requires that 
at least one of the following conditions be 
present in an acquisition:

1) Reduce the level of systematic risk 
below that of a comparable portfolio
of securities without reducing expected 
returns ;

2) Increase returns above those of a com
parable portfolio without increasing 
risk.

This can, for example, be achieved in a related 
diversification if (1) overlapping experience 
curves exist, or (2) greater levels of debt can 
be employed. The main concern in an unrelated



T-2670 82

diversification is that such a strategy can in
crease the number of investment opportunities 
and thereby give the acquirer a greater propor
tion of high-return projects.

4.5 Conceptual Links Among the Three Models

In the previous sections, three different models for 
analyzing an acquisition candidate were presented. The main 
difference between the models is their level of analysis and 
how they define risk, seen in Table 4-4.

Table 4-4. Principal risk measurement 
in the analysis models.

Model Level of Analysis Risk Measure
Strategy Operating Total Risk
Product/Market Corporate Business portfolio risk
Risk/Return Capital Market Market-related risk

The total risk is defined as the ability to predict and 
forecast major factors that influence the variability of 
business profits. Business portfolio risk focuses on the in
ternal investment opportunities. In other words, does the 
company have a balanced business portfolio, consisting of 
businesses at various stages in their life cycles? The market-
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related risk seen in the risk/return model is a function of 
the volatility and predictability of future cash flows. The 
degree of uncertainty will affect the company's systematic 
risk, and hence will result in a higher or lower price for 
its security (Salter and Weinhold, 1979, pp. 114-116 ).

4.6 The Case of a Nonferrous Mining Acquisition

The strategy, product/market portfolio, and risk/return 
models' applicability on an acquisition depends upon the 
specific characteristics of the target-company's industry. 
The natural resource industry, and nonferrous mining in par
ticular, is a good example of this. Because of nonferrous 
mining's special character (see Chapter 3), a fundamental 
question must be: To what degree is the decision to acquire
a nonferrous mining company based on the risk/return and 
product/market portfolio models?

The reason for this question is the basic assumptions 
these two models use. The risk/return model assumes that 
free cash flows can be predicted with some certainty for the 
next five to ten years. The product/market model's basic 
assumption is that the cash flow is a function of market 
share and market growth for a particular business. Both of 
these assumptions can, in most cases, not be used in the 
evaluation of a nonferrous mining firm.
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This is not to say that these two models' rationale 
is wrong. Instead, it is a sign of the bias seen in many 
concepts of business management, reflecting the leading role 
of the manufacturing industry. This industry will always 
get the most weight in empirical studies.

In nonferrous mining, the cash flow is almost directly 
correlated to the cyclicity in the metal prices as discussed 
in Chapter 3. Therefore, to calculate a meaningful net 
present value requires that the price of copper, lead, zinc, 
gold, silver, molybdenum, etc. can be forecasted with some 
certainty for the next three, five, and even ten years. An 
attempt to use the risk/return model in this thesis was made. 
Because of the phenomenon mentioned above, it was found that 
this approach offered very limited assistance in the evalua
tion of an acquisition.

The uncertainty of the cash flows can, of course, be 
quantified. However, unless a more sophisticated simulation 
technique is used, the range of the net present values will 
make the result of the risk/return model almost meaningless. 
However, some general notions can be made about the pricing 
of a nonferrous mining firm:

A) The securities markets are assumed to 
operate in an efficient manner. Their 
pricing of a security, at a particular
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time, must therefore be considered to
be the "fair" market value.

B) The management of a company considers, 
almost always, the company's securities 
to be undervalued.

C) A takeover offer must, by necessity, 
give the shareholders of the acquisition 
object a premium over the market value.

D ) If a takeover offer will be approved or 
not depends usually on the difference 
between the target company's own assess
ment of its value and the acquirer's bid.

Two examples of this are the successful takeover of 
Kennecott Copper by Standard Oil of Ohio and the unsuccess
ful attempt by Standard Oil of California to acquire AMAX, 
Inc., both occurring in the spring of 1981. The price range 
of the two companies during the 52 weeks prior to the offers 
is seen in Table 4-5.

Table 4-5. Premium offered Kennecott vs. AMAX, 1981.

Past 52 Weeks Offer Type Premium Result
High Low

Kennecott $47 $19-7/8 $62 Cash $28-9/16 Approved
AMAX $58-3/4 $31-3/8 $78 Cash+ Stock $32-15/16 Rejected
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Comment to Table 4-5: The acquisition of Kennecott
will be discussed in the analysis section. AMAX's common 
stock was priced, in June 1981, around $20. The premium 
was calculated by comparing the offer to the average market 
value over the past 52 weeks.

The other area of uncertainty is the product/market 
portfolio model's application to nonferrous mining. First, 
the market growth for the majority of all minerals is under 
10 percent.

Table 4-6. Market growth rate for major 
metals, 1971-1980.

Annual Growth Rate in 
Free World Consumption

Copper
Lead
Zinc
Molybdenum

2%
Neg.
Neg.
5%

Source : American Metal Statistics, Inc., Nonferrous
Metal Data, 1977, 1981.

Data: Author's estimate based on reported
consumption in the Free World.
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Second, in mining, economies of scale can offer lower 
average production costs, and a large producer usually can 
increase production; hence, the profits in times of short 
supply. However, the major factors determining returns are 
the quality of ore and the metal prices. Therefore, the 
BCG-model can only be applied to a mining acquisition in a 
general sense. That is, one of the major objectives of all 
companies should be to create a balanced business portfolio 
offering both security and future investment opportunities. 
If the model is used in this general manner, it can be char
acterized as a strategic decision variable.

The final conclusion must therefore be that the objec
tive of this thesis is best achieved if the analysis focuses 
on the strategic considerations and implications of the ac
quisitions .
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CHAPTER 5
FRAMEWORK FOR CASE STUDY ANALYSIS

The analysis will essentially use the concepts found in 
strategic .management, the strategy model, and the guidelines 
the product/market portfolio model gives when an unrelated 
acquisition is considered. The general approach will be to 
identify the strengths and weaknesses both for the acquirer 
and the acquisition object —  these strengths and weaknesses 
being defined in terms of profitability, growth, financial 
condition, business risk, political risk, etc. Because of 
the format of this study, the analysis will only cover those 
strengths and weaknesses that are considered to be of vital 
importance for the problem.

The basic assumption in the final analysis is that one 
of a company's major objectives is to build on its strengths 
and eliminate its weaknesses.
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CHAPTER 6
CASE STUDIES

6.1 Introduction

The number of acquisitions and mergers in the U.S. 
nonferrous mining industry, over the past 25 years, is very 
large (see, for example, Table 3-4). An analysis of this 
format can only examine a limited number of these. The 
selection of the acquisitions was based on the following 
two criteria:

- The acquisition should represent a 
significant degree of diversification 
for the acquirer.

- The acquired company should have a 
major interest in nonferrous mining.

A general examination of the nonferrous mining industry, 
using these criteria, shows that at least fifteen acquisitions 
fall into this category. However, in many of these the 
general objective with the acquisition seems to have been the 
same. One example is the large number of acquisitions made 
by the oil companies. It was therefore decided that only 
seven case studies were needed to meet the overall objective
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with this study. These case studies are shown in Table 6-1.

Table 6-1. Case studies.

Year Acquirer Acquisition Object
1957 American Metal, Inc. Climax Molybdenum Company
1978 Anglo American Corp. Inspiration Consolidated

of South Africa Copper
1975 Standard Oil of

California AMAX, Inc. (20%)
1976 Atlantic Richfield Anaconda Copper Co.
1981 Standard Oil of Ohio Kennecott Co.
1976 General Electric Utah International
1981 Fluor St. Joe Minerals

6.2 Terms Used in the Analysis

EBIT = Earnings before taxes and interest

ROA = Return on assets = Issëts^

Net Income _ A "quick and dirty" way of calculating 
Total Assets ROA, will result in a lower profitability.

Growth = In the case of 5 or 10 years’ growth rate, the 
value reported is the annualized growth over 
the entire period.

Intrinsic Value = The value of a company, found by using
a quantitative method of analysis.
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6.2.1 Implication of an Exchange Ratio
The exchange ratio an acquirer offers in an 

acquisition is usually an indication of the acquirer's 
assessment of its own intrinsic value, as well as the 
intrinsic value of the acquisition object. The follow
ing formula can be used to calculate an appropriate ex
change ratio, or the intrinsic values :

Bn<f5 ) - ABn (Eq. 6.1)

Bn = Buyer's total outstanding shares 
prior to the merger,

ABn = Maximum number of new shares that 
can be issued in a merger without 
dilution of the buyer's net worth,

Ps' = Intrinsic value of the seller,
P̂ ' = Intrinsic value of the buyer.

Example: Company A offers to acquire Company B.
Exchange terms: 1.5 common stock A for

each common stock B.
Number of outstanding
common stock in A: 10,000 (Bn)
Number of outstanding
common stock in B: 2,000
New common stock to
be issued by A: 1.5 x 2,000 = 3,000 ( AB*n )

Company A 's assessment of the ratio between the intrin
sic value of the two companies:
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Ps'Bn(p^r> - ABn gives

(£âl) = -SjOOO or (^-)^Pb ,; 10,000 u Pb = 0.30.



T-2670 93

CHAPTER 7
ANALYSIS OF THE CASE STUDIES

7.1 Acquisitions by Mining Companies

As mentioned in Chapter 3, it is very common that a 
mining company should choose to use an acquisition strategy 
for survival or growth. The two mergers that will be dis
cussed here are of special interest. American Metal, Inc.'s 
merger with Climax Molybdenum took place as early as 1957, 
and the acquisition of Inspiration Consolidated Copper is 
one of few takeovers made by a foreign company.

7.1.1 American Metal, Inc. -
Climax Molybdenum Company, 1957
The company emerging from this merger is known 

today as AMAX, Inc. As is often the case, the share
holders of the companies had different feelings about 
the merger. Many of Climax's shareholders had reser
vations, and the merger proposal, which needed 2/3 ma
jority, was only passed with a slight margin (Wall 
Street Journal, Dec. 8, 1957, p. 8). Moreover,
American Metal held approximately nine percent of the 
outstanding common shares prior to the merger, and ob
viously voted in favor.
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The merger agreement stated that American Metal 
would issue three common shares for each Climax common 
share, except for Climax shares already held by Ameri
can Metal. Therefore, the exchange terms suggested 
that American Metal's management considered the two 
companies to be worth the same (see Section 6.2, 
eq. 6.1):

#=^f gives #=e§fti§ =  0 - 9 9 7 -

This should be compared to the two companies' 
sales figures for 1956. American Metal had sales of 
$667.0 million, and Climax's revenues were $66.3 mil
lion. From this, one can conclude that American Metal 
and Climax were two totally different companies.

7.1.1.1 American Metal, Inc.
The acquirer can be described as a hold 

ing and trading company. At the time of the mer 
ger, its four major business segments were :

Marketing: Nonferrous metals trade
worldwide, for its own 
account and on behalf of 
other producing companies.
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Investments : Substantial equity holding 
in numerous mining companies, 
especially in companies 
operating in Northern Rhodesia, 
Union of South Africa, and 
South West Africa.

Smelting and 
Refining: Three treatment plants in 

the U.S. for smelting and 
refining of its own output 
and for toll smelting.

Mining: Lead-silver-zinc mines in 
U.S. and Mexico.

Although 80 percent of the revenues came from 
the metal trading, the bulk of net income before 
taxes was derived from the investment portfolio. 
This is shown in Table 7-1.

Table 7-1. American Metal; net income before taxes, 1956

Net Income Before Tax
$ million 1

Operation 8.5 27
Dividends from sterling 

area countries 21.3 68.5
Dividends from domestic 

investments 1.3 4.5
Total 31.1 100

Source: American Metal, Inc., Annual Report, 1956.
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The dividends from sterling area coun
tries came primarily from Rhodesian Selection 
Trust, Ltd. and Roan Antelope Copper Mines, Ltd., 
two companies engaged in copper mining in Northern 
Rhodesia (today Zambia).

Strengths : American Metal's main strength
in 1956 is found by the examination of its invest
ment portfolio. Through its substantial holdings 
in Rhodesian Selection Trust and Roan Antelope 
Copper Mines, American Metal indirectly had a very 
favorable reserve position in copper. Rhodesian 
Selection Trust, for example, estimated its re
serves to be 358 million tons of copper ore 
(assaying 3.18% copper).

Weaknesses : Although American Metal's 
investment portfolio was its major strength, it 
could also be viewed as the company's major weak
ness. In the five years prior to the merger, the 
following percentage of net income before taxes 
came from its holdings in mining companies:

1956 1955 1954 1953 1952

% 72.4 56.8 72.8 74.0 58.4
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The future income from these holdings depended on 
two things: copper prices and political stability
in southern Africa. In 1957, both of these were 
uncertain.

Copper Prices: "The profits for the past
years must be considered exceptional by any stan
dard, and the return to lower profits can only be 
regarded as a return to more normal conditions" 
(Chairman of the Board, Roan Antelope Copper Mines, 
Ltd., Annual Report, 1957).

Political Stability in southern Africa: 
American Metal's foreign investments were concen
trated in Rhodesia. Rhodesia was a federation 
controlled by three territorial governments and 
one British settlement controlled by the federal 
government. The political risk with the holdings 
was a function of three major factors :

- Copper mining was the largest 
industry in Rhodesia.

- The population in Rhodesia con
sisted of 300,000 whites and 7 
million Africans.
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- Black nationalists started more 
and more to question the colonial 
power structure.

7.1.1.2 Climax Molybdenum Company
Climax was incorporated in 1918 by American 

Metal, Inc. The company opened a molybdenum mine 
near Fremont Pass in Colorado to meet the demand 
by the war industry for this exotic metal. The 
commercial market for molybdenum was at this time 
very small. Consequently, when World War I ended, 
the demand collapsed and the mine had to close.

The operations were taken over by the 
mine's former executives, who had a more optimistic 
view of molybdenum's future. Through research and 
marketing, new uses and new markets were found for 
the metal, and the mine reopened in 1924. From 
1924 to 1957, the company was run by these former 
executives. However, American Metal had kept a 
minority interest after it closed down operations.
At this time the Climax mine was the major supplier 
of molybdenum in the world, as well as one of the 
most profitable mining operations. Table 7-2 shows 
Climax's impressive return on assets, prior to the 
merger.
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Table 7-2. Climax; return on assets, 1952-1976.

1956 1955 1954 1953 1952
ROA (%) 20.7 26.2 27.4 20.9 16.0

Source: Climax Molybdenum Co., Annual Report, 1956.

Strengths : Climax's impressive return on
assets, seen in Table 7-2, was a function of the 
quality of its molybdenum ore. This and its re
serve position in molybdenum were Climax's major 
strengths (actual figures of tonnage were not 
available).

Weaknesses: This company was primarily
operated as a one-product, one-market business.
It had diversified into uranium and oil and gas, 
but these businesses' contributions were minor.
The major "problem" facing the company had to do 
with the demand for molybdenum. The use of the 
metal's superior qualities was limited. The main 
reason for this was a lack of metallurgical "know
how." However, extensive research was conducted 
to solve this problem.
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7.1.1.3 Conclusions
It is hard to agree with American Metal 

management's view that (1) Climax needed to diver
sify, because it relied too much on the cyclicity 
in the steel industry ; and (2) Climax needed finan
cial resources to develop its molybdenum reserves. 
As seen in Table 7-2, Climax's profitability was 
very good. Moreover, it had no long-term debt ; 
cash and marketable securities were valued at $19.3 
million and had an 83.3-49.4% payout of earnings 
between 1952 and 1956. Therefore, the merger would 
probably not have been approved by Climax's share
holders if not for American Metal's control of nine 
percent of the common stock.

The decision to acquire Climax was, in
stead, probably a result of a réévaluation of 
American Metal's purpose. The merger would make 
American Metal an operating company rather than a 
trading and holding company. Moreover, it would 
lower American Metal's total and unsystematic risk, 
that is:

Total risk: For American Metal, this
risk was mainly associated 
with its substantial holdings
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in southern Africa, and 
was of a political nature.

Unsystematic
Risk: American Metal's exposure

to a cyclical copper in
dustry would be reduced.

The final conclusion is that this merger 
represented a related-complementary diversifica
tion for American Metal, and that the main con
siderations were of a political nature.

7.1.2 Anglo-American Corp. of South Africa, Ltd. - 
Inspiration Consolidated Copper, 1978
In 1975, a Crane subsidiary, CF&I.Steel Corp., 

filed with the SEC that it had acquired 5.5 percent of 
Inspiration's common stock. In order to block a possible 
takeover attempt, Inspiration's management issued and 
sold 850,000 common shares (26% of total equity) to 
Hudson Bay Mining and Smelting Co. (Canada) and Mineral 
& Resource Corp. (MINORCO Bermuda) for $37/share. The 
two companies increased their equity positions to 23 re
spectively 15 percent, and finally the rest of the out
standing shares were bought in 1978 through a cash tender 
offer of $33/share. The real acquirer, however, was
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Anglo American Corp. of South Africa, which indirectly 
controlled both Hudson Bay (45%) and MINORCO (32%).

7.1.2.1 Anglo American Corp. of South Africa
This company was the holding and manage

ment arm of Harry Oppenheimer. Through a very 
complicated network, using cross holdings and 
minority interests, Anglo American and, in
directly, Oppenheimer controlled some 260 com
panies and had portfolio investments in 90 more 
(Business Week, Mar. 17, 1980, p. 137). In 1976, 
the breakdown of investments was gold mining 
(33%), diamond mining and marketing (15%), in
dustrial companies (19%), finance (10%), property 
(2%), oil and gas (2%), copper mining (3%), and 
other mining (6%) (Moody's Bank & Finance Manual, 
1977, p. 1851). Two well-known companies in
cluded in the portfolio were DeBeers and Engel
hard Minerals & Chemical Corp. Most of the in
vestments were in South Africa, and the total 
market value was estimated at $15 billion 
(Business Week, Mar. 17, 1980, p. 138; data 
in 1978 N.A.).
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Since the beginning of the 1960's, an 
increasing use of geographic diversification 
could be seen. Anglo American's equity position 
in Hudson Bay Mining, as well as the incorpora
tion of MINORCO in the Bermuda Islands (1970), 
were both a result of this strategy. After the 
acquisition, Inspiration Consolidated Copper's 
operations were merged into Hudson Bay Mining.

Hudson Bay Mining and Smelting Co. was, 
in 1977, a leading Canadian copper and zinc pro
ducer. Diversification into oil and gas, ferti
lizer, and chemicals had reduced its dependency 
on the cyclical mining industry. However, nearly 
38 percent of its revenues still came from base 
metal production, as can be seen in Table 7-3.

Table 7-3 also shows that the operating 
margin in the base metals division had been very 
low in the past three years prior to the merger, 
partly a result of low metal prices.

Strengths : Hudson Bay had a good de
gree of diversification. Most of it had been 
quite successful, especially fertilizers and oil 
and gas. The company therefore had the ability 
to generate a substantial cash flow, even when
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the price of copper and its byproducts were low.
However, the main strength was its 

association with Anglo American Corp. of South 
Africa —  a company, group that had substantial 
financial resources, and tried to increase its 
holdings in natural resources-related industry 
in North America.

Weaknesses : The problem of Hudson Bay
Mining was its ore reserves. All its nine mines 
were underground operations. Although the com
pany had proven copper reserves for at least ten 
years' production at current levels and the ore 
was assaying 0.036 troy ounces of gold and 0.53 
troy ounces of silver per ton, one could read in 
the Annual Report (1977, p. 3): "Operating costs
continue to rise, especially in mining where it 
is difficult to achieve economies of scale due 
to the relatively small size of our ore bodies."

The decision to participate in a joint 
venture with White Horse Copper Mines, Ltd. prior 
to the merger was probably in part based on this 
concern. The joint venture produced, in 1977, 
901,459 tons of ore (assaying 1.65% copper) from 
an underground operation.
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7.1.2.2 Inspiration Consolidated Copper
In 1978, Inspiration's activities were 

almost entirely in copper. However, the manage
ment had started to look for other business op
portunities. A silver mine in Montana was 
scheduled to begin operation, and a feasibility 
study of a coal property in Utah was underway.
In addition to its own copper production, it used 
its facilities for toll smelting. Of the total 
revenues, $103.3 million in 1978, 56 percent 
came from its own copper production and 44 per
cent from toll smelting.

Strengths : Inspiration's only strengths
were its reserve position in copper and its pro
duction capacity. In 1977, reported proven re
serves were 3,200 million pounds of copper ; al
most 70 percent of this was located in Inspiration, 
Arizona, where the company operated an open pit 
mine. Because Inspiration's maximum production 
capacity was 130 million pounds per year, it had 
reserves for at least 25 years. Moreover, the 
company's ability to produce this high tonnage 
meant that very high profit would occur if the 
copper price should go up.
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Weaknesses : Because Inspiration was
almost entirely a one-product, one-market com
pany, it was very vulnerable to cyclical copper 
prices. Table 7-4 shows operating margins and 
percentage earned on total capital (Value Line, 
Nov. 26, 1977, p. 1149).

Moreover, it was facing, as all U.S. 
copper producers, increasing production costs. 
Although the equity rate in 1975 helped its 
balance sheet, Inspiration's ability to use more 
debt financing for needed investment was limited.

7.1.2.3 Conclusions
The decision to acquire Inspiration 

Consolidated Copper was based on two things.
For MINORCO, it was an investment opportunity. 
Hudson Bay Mining's major considerations were 
the company’s large production capacity and re
serves of copper. The merger would increase 
Hudson Bay's reserves of copper over three times, 
and the production capacity would increase 1.5 
times.

The final conclusion is that Anglo 
American saw two opportunities in the acquisi
tion:
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Table 7-5. Inspiration Consolidated Copper;
long-term debt to total equity,
1971-1977.

1977 1976 1975 1974 1973 1972

Long-term debt/
Total Equity

(%) 28.1 30.2 35.2 50.8 57.1 24.8

Reflects Equity Sale

1971

0
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A) A change to further decrease its 
total risk, especially its poli
tical risk, by investing in North 
America. (Note: Anglo American
Corp. of South Africa was, in 1980, 
the largest foreign investor in the 
United States (Forbes, July 6, 1981 
p. 84)).

B) Hudson Bay Mining, through this re
lated supplementary diversification 
would secure its resource base for 
the future.

7.2 Acquisitions Made by Oil Companies

The oil companies' entry into mining was discussed in 
Section 3.5. However, a general comment can be made about 
the following case studies: Although the acquisitions are
small by the oil companies' standards, they will most likely 
have a large effect on the acquirer's future. Furthermore, 
they represent a firm commitment to diversify into the non- 
ferrous mining industry, contrary to the attempts by the oil 
industry to diversify into nonferrous mining through their 
own exploration.
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7.2.1 Atlantic Richfield Co. - Anaconda, 1976
In the spring of 1976, ARCO acquired 6.1 million 

shares of Anaconda stock through a tender offer. Later 
the same year, a merger agreement was signed by the 
companies. The terms stated an exchange of one-half 
share plus six dollars for each outstanding share in 
Anaconda. ARCO was not the only company showing in
terest in acquiring the third largest copper producer 
in the U.S. Earlier, both Tenneco and Crane Co. had 
made offers. One of the main reasons for this interest 
was probably Anaconda's depressed market value at the 
time. In 1975, Anaconda's average stock price was 
$17.2, which was just 30 percent of its estimated book 
value. This should be compared with Kennecott, which 
was selling for 80 percent of its book value.

7.2.1.1 Atlantic Richfield Co.
ARCO was a leading domestic integrated 

oil company. As many oil companies in 1975, it 
had experienced a significant growth in sales 
and earnings over the past five years. In ARCO1s 
case, it was in part a result of a large oil 
strike on the North Slope. ARCO1s total reserves 
were, at the time, estimated at 3.2 billion bar
rels of oil and 13.35 trillion cubic feet of
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natural gas. With current production rates, 
they would last 15 to 20 years. The main part 
(85.5%) of the company's oil reserves was lo
cated in the U.S.

Strengths : ARCO's main strengths were
financial.

Weaknesses : The domestic oil industry
was, in 1975, operating in a regulated environ
ment. It was suggested that the cost of finding 
a barrel of oil was five times higher than the 
net profit per barrel made from production 
(Value Line, July 26, 1976, p. 408). The incen
tive to put all of the cash flow back into oil 
exploration and production was therefore limited.

7.2.1.2 Anaconda Co.
Anaconda was, at the time, still suf

fering from the expropriation of its Chilean 
copper mines in 1971. As a result of the ex
propriation, Anaconda's average production cost 
had increased substantially. Its domestic mines 
were considered to be high-cost operations.
After Anaconda had to leave Chile, its manage
ment started a large diversification program.
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The goal was to limit the company's exposure to 
cyclical copper prices. At the time of the take
over, Anaconda's profitability was still directly 
correlated to the copper prices.

Table 7-6. Anaconda; income before extraordinary 
items, 1971-1975.

1975 1974 1973 1972 1971
Income before 
extraordinary
items (39.8) 106.8 69.0 43.4 (6.0)
Copper price*
c/lb 64.53 77.06 59.53 51.44 52.09

*American Metal Market ; average producer price 
of electrolytic copper.
Source: Anaconda Co., Annual Report, 1975.

However, because of the diversification, general 
mining contributed only 25.6 percent of total 
revenues in 1975.

Strengths : Anaconda had very few real
strengths in 1975. Although it had substantial 
ore reserves in the U.S., it needed a copper price 
of at least 70 cents/lb to break even.
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Weaknesses : Anaconda was in poor finan
cial condition. Its real return on net worth was 
very low, as seen in Table 7-7.

Table 7-7. Anaconda ; return on net worth,
1972-1975.

1975 1974 1973 1972
Return on
Net Worth (%) 1.9 5.5 4.1 2.7
(before extra
ordinary items)

Source: Anaconda Co., Annual Report, 1975.

That it had been able to finance a diversification 
program was a result of a settlement with the 
Chilean government.

Table 7-8. Anaconda; income from extraordinary 
items, 1972-1975.

1975 1974 1973 1972
Extraordinary
items (million) —  $140.4 $17.7 $88.3

Source: Anaconda Co., Annual Report, 1975.
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7.2.1.3 Conclusions
Atlantic Richfield wanted to use some 

of its cash flow to diversify away from the 
regulated domestic petroleum industry. That 
Anaconda was chosen was probably a coincidence. 
This company was, at the time, selling at a very 
high discount, and Atlantic Richfield would get 
copper reserves at a very low price:

Purchase Price
Total purchase price 
Anaconda's tax loss

carry forward^)
Net Price 
Price per Share

(1) $631.9 million
128.7 

$503.2 million 
$22.8

Book Value of Anaconda
Stockholder's equity 
Inventory at replace
ment cost(3)

Book Value per Share

$1,029.9 million
216.1 

$1,427.0 million 
$64.6

(1) The value of the stock exchange found 
by using Atlantic Richfield average 
price for 1974.

(2) Tax loss carry forward and investment 
tax credit = $257.3 million. Assume 50% 
tax rate for Atlantic Richfield.

(3) The company used LIFO for accounting pur
poses .
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The final conclusion is that this was 
an unrelated diversification. For Atlantic Rich
field, it was an opportunity to acquire copper 
reserves at a very low price. In other words, 
Atlantic Richfield was using its financial 
strength to secure a long-term investment oppor
tunity .

7.2.2 Standard Oil Co. of California (SQCAL) - 
AMAX, Inc., 1975 (20%)
In order to continue a huge expansion program 

without increasing its debt, AMAX chose in 1975 to sell 
20 percent of its equity to SOCAL. SOCAL paid approxi
mately $333.0 million for 5,900,000 common shares. This 
was a 40 percent premium compared to AMAX's average 
stock price in 1974.

Since 1975, SOCAL has made two attempts to acquire 
the rest of the outstanding shares. In 1978 a $2.0 
billion offer was rejected, and in 1981 another unsuc
cessful attempt was made. This time, the total offer 
was valued at $4.0 billion. The question is: When will
SOCAL succeed?

7.2.2.1 Standard Oil Co. of California
In 1975, SOCAL was a large international 

oil company. A major part of its revenues came
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from its share (12%) of the Arabian-American Oil 
Co. For decades SOCAL had relied upon an ample 
supply of cheap crude oil. Although its busi
nesses in the United States showed low returns, 
its overall profitability had been good. The 
reason for this was that the return of production 
in Saudi Arabia was very high. The oil embargo 
in 1973 made SOCAL aware of its vulnerable situ
ation, and a large expansion program was started 
in the United States, especially in the areas of 
domestic exploration and refining. However, in 
1975 it was still depending on foreign operation.

Table 7-9. SOCAL; crude oil production, 1975.

Gross crude 
oil production 
(thousands 
bbl/day)

Western
Hemisphere

598

Eastern
Hemisphere

1158 (ARAMCO) 
1269 (Mainly

Indonesia)

Source : SOCAL, Annual Report, 1975.

Strengths : SOCAL was in excellent finan
cial condition. Its debt to equity ratio was 0.21, 
and total cash flow in 1975 was $1.2 billion. 
Moreover, the company had substantial acreage
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holdings in the Gulf of Mexico and offshore 
California.

Weaknesses : SOCAL1s main weakness was
its total lack of any form of unrelated diversi
fication. This weakness would make the company 
very vulnerable if a major change would occur 
in its environment. In the United States, the 
Democratic Party's platform called for greater 
government control in the private energy sector 
and for restrictions on the right of major oil 
companies to own all phases of the business. 
Although many of the platform's issues were in
cluded mainly for electioneering purposes, they 
showed the danger of SOCAL's one-product, one- 
market strategy. The main concern on the inter
national level was Saudi Arabia's changing oil 
policies.

7.2.2.2 AMAX, Inc.
AMAX was, in 1975, a major diversified 

natural resource company. Over 85 percent of 
the company's revenues came from molybdenum, 
base metals, and fuel. The company was in an 
expansion phase, especially in molybdenum and
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coal.

Table 7-10. AMAX; capital expenditures and
investments, 1971-1975 ($ million).

1975 1974 1973 1972 1971
Molybdenum, 
Nickel, and 
Specialty 
Metals $198 $140 $ 51 $ 39 $ 49
Base Metals 98 76 111 18 8
Fuel (Coal, 
Oil, & Gas) 130 90 64 52 29
Others (Iron 
ore, chemicals, 
corporate) 109 62 28 76 44
Total $535 $538 $408 $146 $130

Source : AMAX, Inc., Annual Report, 1975.

Dividends from its African copper in
vestment, that as late as 1969 made up 26 percent 
of total income, amounted to only one percent in 
1975.

Strengths: AMAX had a very balanced
portfolio of natural resource businesses, which 
enabled the company to flatten out market cycles. 
This can be seen in Table 7-11.
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Table 7-11. AMAX; operating margin, 1972-1975.

1975 1974 1973 1972
Total (%) 23.1 18.7 19.5 16.6
Molybdenum
production (%) 19.0 17.1 25.8 24.6

Source: AMAX, Inc., Annual Report, 1975.

Moreover, the company's reserves of molybdenum 
and coal were very large.

Weaknesses : AMAX had, in the past, used
its substantial cash flow to finance the company's 
large investment program. However, in 1975 the 
total cash flow was $184.1 million, which was only 
34 percent of the total capital requirement. This 
implies that AMAX had a short-run cash problem if 
it did not choose to increase its debt.

7.2.2.3 Conclusions
SOCAL's decision to acquire 20 percent 

equity in AMAX, and its attempts to take over 
the diversified natural resource company in 1978 
and 1981 was a result of a reassessment of SOCAL's 
purpose. Its main concerns were SOCAL's total 
lack of diversification and its dependence on
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foreign operations. However, the latter had 
been changed dramatically between 1975 and 1981. 
In 1981, SOCAL produced more oil in the U.S. than 
in Saudi Arabia. Moreover, close to 50 percent 
of the profits were generated in the U.S.

An acquisition of AMAX would give SOCAL 
a substantial reserve position in molybdenum, 
base metals, and coal. Based on estimated re
serve figures and current production levels in 
1981, AMAX had at least 60 years of molybdenum 
reserves, and over 30 years production of base 
metals left. However, AMAX1s reserves position 
in coal was particularly impressive, with 3.7 
billion tons.

The final conclusion is that SOCAL1s 
current equity position will discourage other 
acquisition-minded companies from making a take
over attempt. The most likely event is that 
SOCAL will sooner or later acquire AMAX. If 
that happens, SOCAL will find itself with a 
number of long-term investment opportunities. 
Moreover, it would provide SOCAL with huge re
serves of coal, which most likely will be the 
energy mineral of the future.
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7.2.3 Standard Oil Co. of Ohio - 
Kennecott Corporation, 1981
Sohio acquired Kennecott in 1981 for $62/share, 

or a total of almost $1.8 billion. The merger was a 
result of friendly negotiations started by Kennecott. 
The price was almost 2.5 times Kennecott's market value 
just prior to the offer. Although Sohio was named as
the acquirer, a closer look at the parties involved
shows that the real acquirer was British Petroleum.
This company owned 53 percent of Sohio.

7.2.3.1 Standard Oil of Ohio (Sohio)
Up to the 1970's, Sohio was mainly a 

refining and marketing company operating in the 
eastern portion of the United States. However, 
in 1981 Sohio was one of the leading integrated 
domestic oil companies. Moreover, it was also 
the largest holder and the largest producer of 
domestic crude oil.

Sohio's change since the 1970's was a
result of a swap of 53 percent of its equity
for British Petroleum's exploration and produc
tion interest in Prudhoe Bay on the North Slope 
of Alaska. British Petroleum (BP) discovered 
Prudhoe Bay in 1968, and it was to become the
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largest oil field in the U.S., with estimated 
reserves of over eight billion barrels of oil 
and 26 trillion cubic feet of gas. As a result 
of the merger agreement with BP, Sohio1s sales 
increased almost ten times between 1970 and 1980.

Table 7-12. Sohio; sales and net profit, 
1970-1980 ($ million).

1980 1978 1976 1974 1972 1970
Sales 11,023 5,198 2,916 2,207 1,447 1,374
Net
Profit 450 137 126 60 64

Source : Sohio, Annual Report, 1980.

Sohio also had interests in chemicals and mining. 
The latter goes back to 1968, when the company 
acquired Old Ben Coal Co. Sohio was also en
gaged in uranium mining. Reported sales and 
profits from the operations are seen in Table 7-13.

The huge profits in exploration and pro
duction came from the North Slope. Prudhoe Bay 
reached full production in 1980, and the company's 
share of production was 255 million barrels of 
crude oil per year.
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Table 7-13. Sohio; sales-operating 
margins, 1980.

Sales Operating Profit
($ million) ($ million)

Petroleum $10,257.2
Exploration & Production 
Ref ining

Chemicals 475.7
Other Minerals 278.7
Corporate and Others ____10. 5
Total $11,022.1

$3,583.9
248.0
43.6
1.8
(9.3)

$3,868.0

Source: Sohio, Annual Report, 1980.
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Strengths : Sohio * s main strengths
were (1) an impressive reserve position, 3.6 
billion barrels of crude oil and approximately 
6.6 trillion cubic feet of natural gas ; (2) cash 
and marketable securities valued at $3,820 mil
lion ; and (3) a yearly cash flow exceeding 
$2,500 million.

Weaknesses : Production from the North
Slope was expected to start its decline in the 
mid-19801s (Business Week, Apr. 26, 1982, p. 77). 
This could mean a problem for the company if no 
new reserves were found. In 1981, only four 
percent of Sohio's total reserves were in the 
lower 48 states.

7.2.3.2 Kennecott Corporation
Kennecott was the world’s largest pri

vate copper producer. A couple of years prior 
to the merger, it had made an attempt to lower 
its exposure to the red metal by acquiring 
Carborundum Company.

Kennecott Mineral was engaged in the 
mining, smelting, and refining of copper and 
lead ores. The division operated mines primarily



T-2670 126

in the southwestern United States.

Table 7-14. Kennecott; sales-profits by
product lines, 1980 ($ million).

Operating 
Prof it

Kennecott Mineral Company $ 987.4 $131.4
Carborundum Company 

Abrasive 
Resistant

462.5
219.2

8.4
22.3

Kennecott Engineering 
Systems 399.2 30.2
QIT Eerier 203.2 8.6
Total $2 ,271.5 $200.9

Source: Kennecott Corp., Annual Report, 1980.

Carborundum Company, acquired by Kenne
cott in 1978, was a diversified manufacturer of 
industrial abrasives and resistant materials, 
with operations in 18 countries.

Kennecott Engineering Systems Company 
was the parent company's marketing and manufac
turing arm. Its principal product lines were 
industrial-engineered components, processes, and 
systems.



T-2670 127

QIT-Fer et Titane, Inc., two-thirds owned 
by Kennecott, conducted its primary activities in 
Canada, where it operated an open pit ilmenite 
mine, a smelting complex, and an iron powder 
plant. As was shown in Table 7-14, Kennecott de
rived a high percentage of its profits from the 
mining of nonferrous metals. Changing metal 
prices, therefore, had a significant impact on 
the company's profitability and cash flows. The 
price of copper was especially important to 
Kennecott.

The copper prices had been very vola
tile in 1978, 1979, and 1980, and so had the 
minerals divisions profits.

Table 7-15. Copper prices, 1978-1980 
(cents/lb).

1980 1979 1978
High 133.83 106.08 71.73
Low 89.20 76.15 62.35
Average 102.19 92.75 66.35

Source: American Metal Market : Producer
Price for Electrolytic Copper.
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It is obvious that Kennecott1s exposure 
to copper prices makes it very difficult to fore
cast future cash flows. Instead of forecasting 
these, one common approach is to estimate the 
production costs. If these are known, the rela
tionship between a mineral company's profits and 
mineral prices can be established. A very 
schematic breakdown of Kennecott's copper oper
ations in 1980 shows that one pound of produced 
copper also gave the following byproducts:

0.00031 troy ounce of gold,
0.0042 troy ounce of silver,
0.012 pound of molybdenum.

In Table 7-16, an attempt has been made to cal
culate Kennecott's breakeven price for copper.

Comment to Table 7-16: The calcula
tions are based on reported sales and production. 
The prices for gold, silver, and molybdenum were 
taken for the American Metal Market. Uncertainty 
exists in the following main areas: (1) the re
lationship between production in tons and actual 
sales, (2) the price received by Kennecott, and 
(3) the depreciation charges.
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Table 7-16. Kennecott; breakeven price calcu
lation for copper, 1978-1980.

1980 1979 1978

Total Metal Sales ($ million) 987.4 1,091.4 683.0
Ozark Lead Company ($ million) - 47.2 - 46.7 - 38.6
Operating Profit ($ million) -124.3 -157.0 - 5.9
Total Cost of Copper 
Production ($ million) 815.9 887.7 650.3
Per lb Copper ($) 1.21 1.14 1.02
Revenue of Byproducts 
per lb Copper:

Gold ($)
Silver ($) 
Molybdenum ($)

-0.20
-0.08
-0.12

-0.11
-0.02
-0.11

CD 
CO 

00 
O 

O 
O

o
d

d
i 

i 
i

0.81 0.90 0.85
Depreciation 0.07 0.06 0.05
Breakeven Price 
Ib/Copper (cents) 8 8 . 0 96.0 90.0



T-2670 130

From Table 7-16, the conclusion can be 
made that Kennecott, in 1980, needed a copper 
price of at least 90 cents/lb to break even.
It has been suggested that opportunities exist 
to cut the production cost through modernization 
and expansion (Business Week, Apr. 26, 1982, 
pp. 76-77). The main question for Kennecott 
must, however, be: What will the future copper
price be? Because Kennecott's annual production 
was approximately 700 million pounds of copper, 
each 10-cent change in the copper price means a 
$70 million increase or decrease in operating 
prof its.

Strengths: Kennecott had, in 1980,
3.1 billion tons of copper ore (assaying 0.56% 
copper). Table 7-17 shows a breakdown of Kenne
cott copper reserves.

Table 7-17. Kennecott; estimated reserves,
1980.

Copper 17.5 million tons
Gold 11.8 million of troy ounces
Silver 120.0 million of troy ounces
Molybdenum 376.9 thousands of tons
Source: Based on reported ore reserves and

assaying. Annual Report, 1980.
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Kennecott1s reserves were estimated to 
last at least 50 years at current production 
levels. Moreover, if the copper prices were to 
increase, the mining division would generate very 
high cash flows.

Weaknesses ; Kennecott was a high-cost 
producer. As a result of a depressed copper mar
ket and huge pollution expenditures, the company's 
free cash flow was very small. Moreover, its debt 
to equity ratio had increased from 0.152 in 1970 
to 0.4375 in 1980. The result was that Kennecott 
could not generate internal or external funds 
that would allow the company to make its mining 
operation more cost efficient.

7.2.3.3 Conclusions
Behind this merger stood British Petroleum. 

BP had, ten months earlier, acquired Selection 
Trust, a large British mining company. This mer
ger was the largest in British corporate history.

After the acquisition of Kennecott, BP 
had operating mining properties on five conti
nents, producing copper, god, nickel, zinc, 
bauxite, silver, iron ore, diamonds, and uranium 
(Forbes, July 6, 1981, p. 42). The acquisition
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would also give Sohio an opportunity to use part 
of its huge cash flows for long-term investments.

The final conclusion must therefore be 
that BP, before the merger, had already made a 
firm commitment to diversify into the mining 
industry. The acquisition of Kennecott would 
give the company a strong reserve position both 
in copper and in the United States. It would 
provide a geographic balance in BP1s mineral 
portfolio and therefore lower the company's 
total risk.

3 Unrelated Diversification into the Nonferrous 
Mining Industry

7.3.1 General Electric Company - 
Utah International, 1976
Valued at almost $2 billion, this was at the time 

the largest acquisition ever in U.S. corporate history. 
It was also unique in that the acquirer was an old-line 
manufacturing company. According to the merger terms, 
Utah's shareholders would receiver 1.3 GE common shares 
for each Utah common share. This exchange ratio implies 
the following (see Section 6.2.1):
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The result is somewhat surprising, especially 
when the two companies' sizes are compared. GE had 
sales of $13,399.1 million in 1975, almost 20 times 
larger than Utah's $686.3 million. However, Utah's net 
income was $111.0 million, almost 20 percent of GE's 
$580 million.

7.3.1.1 General Electric Co.
GE was, at the time, the world's leading 

supplier of products used in the generation, 
transmission, distribution, control, and utili
zation of electric energy. In 1975, it had six 
major product lines.

Table 7-18.. General Electric; sales-
net earnings, 1975 ($ million).

—

Sales Earnings
Industrial Components 
and Systems 4,320 226
Consumer 2,880 108
Industrial Power 
Equipment 2,922 65
Aerospace 1,972 76
International 3,745 158
General Electric 
Credit Corporation 52

Source: General Electric, Annual Report, 1975.
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Strengths : The majority of GE products
and product lines had reached maturity. Many of 
them could be classified as "cash-cows." Con
sequently, the company's returns were very stable, 
and most of the company's investments were fi
nanced with internally generated funds, as can be 
seen in Table 7-19.

Table 7-19. General Electric ; key financial 
ratios, 1971-1975.

1975 1974 1973 1972 1971
Net Income/
Total Assets (%) 5.9 6.5 7.0 7.2 6.9
Long-term Debt/
Shareholders Equity 0.21 0.23 0.21 0.24 0.22

Source: General Electric, Annual Report, 1975.

The main strengths, therefore, were financial in 
nature. Furthermore, GE was a research-oriented 
company.

Weaknesses : Because the majority of GE's
businesses were mature, the company's growth was 
mainly controlled by external factors. What was 
lacking was a business with growth potential.
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7.3.1.2 Utah International, Inc.
Utah International's main business until 

the 1950's was construction. It entered into 
mining after World War II, and decided in the 
late 1960's to leave the construction business 
and commit its resources entirely to mining, es
pecially on the international level. The result 
can be seen in Table 7-20.

Table 7-20. Utah International ; revenue earnings, 
1975 ($ million).

Gross Revenue Net Earnings
Australia 700.5 74.2
U.S.A. 165.4 17.5
Canada 78.3 8.2
Others 0.1 (0.1)

Source : Utah International, Inc.,
Annual Report, 1975.

Ninety-five percent of the revenues came from 
mining. All its mines were open pit operations.

Strengths: Utah International's prin
cipal strength was its Australian coking coal 
operations. The production from Australia was 
sold to Japanese steelmakers under long-term con
tracts. These contracts had cost escalation
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clauses that enabled Utah to pass on increasing 
production costs to the buyer. Moreover, almost 
all its other production was also sold under 
long-term contracts. In 1975, the company's 
total backlog was $6.1 billion. Its mineral 
portfolio in 1975 can be seen in Table 7-21.

Table 7-21. Utah International mineral port
folio, 1975.

Mine Buyer
Mineral Location (long-term contract)

Coke Coal Australia Japanese steelmakers
Steam Coal U.S.A. U.S. utilities
Uranium U.S.A. U.S.A.
Copper U.S.A.,

Canada Japanese smelting co.
Iron Ore U.S.A.,

Brazil Japanese steelmakers
Oil U.S.A. —  —

Weaknesses : Utah's earnings were mainly 
derived from Australia. Although the political 
risk in Australia must be considered to be minor, 
changing policies in the areas of foreign owner
ship and taxation could occur.
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7.3.1.3 Conclusions
General Electric saw in Utah International 

an opportunity to acquire a business offering good 
future growth prospects, where GE could use its 
financial strength without increasing its overall 
business risk. It had just been able to pull out 
of a costly venture in the computer industry.

The final conclusion is that General 
Electric needed to diversify. The reason was 
that the investment opportunities in its current 
business were few.

7.3.2 Fluor Corp. - St. Joe Minerals, 1981
In March of 1981, Seagram made a tender offer for 

all outstanding shares in St. Joe Minerals ($45/share).
The offer was rejected by St. Joe's management, and the 
company decided a couple weeks later to accept another 
takeover offer, this one from Fluor.

7.3.2.1 Fluor Corp.
Fluor was primarily engaged in the 

engineering and construction of process plants 
for the petroleum, petrochemical, chemical, and 
mining and metallurgical industries. It was 
also a major contractor in the building of power



T-2670 138

plants and offshore facilities for the oil and 
gas industry. Table 7-22 shows Fluor's business 
segment's revenues and earnings before tax and 
corporate items.

Table 7-22. Fluor ; revenue-EBIT, 1980 .

Revenue (%) EBIT (%)
Engineering & 
Construction Units 85.3 69.9
Fluor Drilling 1.8 9.1
Fluor Oil & Gas 1.4 10.8
Distribution
Companies 9.9 6.6
Others 1.6 3.0

100 100

Source: Fluor Corp., Annual Report, 1980.

In 1980, the company earned $131.9 
million, after tax, on revenues of $4,826.3 
million. The main characteristics of Fluor were: 
(1) a heavy commitment to energy-related con
struction ; (2) an above-average high annual 
growth rate in revenues (24%) and earnings over 
the past five years.



T-2670 139

Strengths : Fluor's main strength was
its engineering know-how. Because of the con
struction industry's character, it had been 
able to grow without using debt financing at 
all. As a result, its debt to equity ratio was 
0.14. Furthermore, Fluor had a backlog of 
$16.1 billion and was operating on a cost- 
plus basis.

Of special interest was its mining/ 
metal division that was engaged in construction 
and consulting for the mining industry.

Weaknesses : Over 80 percent of the
company's backlog was in the oil and gas industry. 
This was one of the main reasons for Fluor's 24 
percent annual growth rate over the past five 
years. Because Fluor had so few operating units, 
very few investment opportunities were generated 
inside the company.

7.3.2.2 St. Joe Minerals
Through an extensive diversification 

program that started in the early 1960's, St. Joe 
had been able to limit its exposure to cyclical 
metal prices (Table 7-23).
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Table 7-23. St. Joe Minerals ; sales-pretax 
margins, 1980.

Sales 
($ million)

Pretax Margin 
(%)

Coal 675.0 4
Lead 250.0 42
Zinc 120.0 2
Oil & Gas 100.0 30
International 100.0 25
Others 55.0 (10)

Source: St. Joe Minerals, Annual Report, 1980.

It had since long been the largest U.S.
producer of lead and zinc. However, the role of 
lead and zinc in the company’s mineral portfolio 
was slowly changing.

Strengths: St. Joe had a good reserve
position in lead. The quality of its lead ore 
enabled the company to make a profit even when 
the price was low. However, of special impor
tance was its reserve position in coal, 900 
million tons.

Weaknesses: St. Joe's main problem was
its zinc operation. The operation could not make 
a profit in either 1978 or 1979 (Table 7-24), and 
was shut down in 1980.
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Table 7-24. St. Joe Mineral; zinc division, 
1976-1979 ($ million).

1979 1978 1977 1976
Net Sales 146.3 135.9 141.1 158.4
Operating Profit (1.6) (10.7) 5.1 15.9
Capital
Expenditures 6.9 12.3 19.9 8.5

7.3.2.3 Conclusions
Fluor1s main concern in 1980 was that 

the company had very few investment opportuni
ties for its current cash and expected future 
cash flows. A diversification into the natural 
resource industry was, therefore, a natural 
choice ; especially taking into account Fluor' s 
technical knowledge of this industry. However, 
Fluor acted as a "white knight”, and the merger 
probably would not have taken place under normal 
circumstances.
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CHAPTER 8 
SUMMARY

As discussed in Section 4.3.2, a "diversification 
through acquisition" strategy should only be undertaken if 
the acquisition candidate can give the acquirer one or more 
of the following specific advantages: (1) synergy, (2) lower
long-run costs, (3) critical mass, (4) long-run investment 
opportunities, and/or (5) lower cost of capital. The acqui
sitions in this study offered the acquirers primarily one of 
these —  long-run investment opportunities. In some acqui
sitions, critical mass has probably also played a major role. 
That is, the acquisition candidate would increase the ac
quirer's reserves and eliminate a number of barriers of entry 
into nonferrous mining.

The strategy model stresses that an acquisition should 
offer the acquirer an opportunity to build on its strengths 
and/or reduce its weaknesses. The major strengths of all 
the acquirers were their financial health and hugh cash 
generation at the time of the mergers. An analysis of weak
nesses tends to cluster around total risk. The total risk 
was mainly political in nature, and would be reduced as a 
result of the acquisition of a nonferrous mining company with 
huge domestic reserves. At the same time, the acquirers used 
their financial strength to acquire heavily discounted reserves.
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One of the product/market portfolio model's basic guide
lines was that an acquisition should offer an opportunity to 
balance a company's cash flows. Many of the acquisition can
didates must be characterized as cash users. They needed 
capital for investments in efficiency or expansion, and would 
therefore make a nice "fit" into the acquirers' business 
portfolios. These business portfolios, in many cases, were 
very concentrated, and had few long-run investment oppor
tunities. Moreover, the acquisition of a nonferrous mining 
company would lower the acquirer's business risk —  a busi
ness risk that, for several acquirers, was a result of a 
one-product, one-market strategy.

The risk/return model needs quantitative inputs. Be
cause of nonferrous mining's cyclical character, it was de
cided that this model offered little assistance in meeting 
the objective of this thesis. However, a general comment 
must be that the acquisitions would increase the acquirer's 
number of investment opportunities, and hence generate a 
higher proportion of high-return projects. This would meet 
the model's primary goal: create value for the shareholders 
in excess of a simple portfolio diversification.

Normally, the securities market values a nonferrous 
mining company on its short-term (1-2 years) earning power.
As a result, the value of a mining company's ore reserves is
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heavily discounted in times of low mineral prices. However, 
metal prices are assumed to increase substantially at the 
end of this decade. The reason for this is the current low 
level of investments in new production. Although the market 
growth for most metals is assumed to be low, demand will 
sooner or later catch up with supply. This will put an up
ward pressure on the prices and create incentives for new 
investments in exploration and production. However, because 
of the length of the lead time in large-scale mining (8-10 
years), current producers will most likely generate high 
returns before new production will come on-line.

The final conclusion is that financially strong companies 
have been encouraged to diversify, through acquisition, into 
nonferrous mining because of the industry's long-run invest
ment opportunities. These opportunities are primarily a re
sult of the securities market's tendency to discount the 
value of huge ore reserves too much in times of low metal 
prices and low profitability in the industry.
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CHAPTER 9 
RECOMMENDATIONS FOR FURTHER STUDIES

The rules of the game are not what they used to be.
The character of the nonferrous mining industry of the United 
States has changed, and will probably change even further in 
the future. In writing this paper, the author has come 
across a number of issues that will be of special importance 
for the U.S. nonferrous mining industry's future. The author 
feels that the following three issues are especially rele
vant to this study.

The role of Third World nonferrous metal producer na
tions . Doubt can be raised if the nonf errous mining industry 
is a competitive industry. The reason for this is well-known, 
and has been discussed briefly in this paper. Of main con
cern for U.S. producers must be if Third World producers will 
continue to have cost advantages, and if these countries' 
governments will continue to encourage production even when 
the level of metal prices suggests that the revenues are not 
sufficient to cover total production costs.
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The implication of the new ownership pattern. Of 
special interest is the acquirers' management of their new 
subsidiaries. Were new objectives and goals adopted? What 
kind of investments were made in the nonferrous firm? How 
successful have the acquirers been in the management of 
their acquired ore reserves?

The future of the independent nonferrous mining industry 
in the United States. What effect will these mergers have 
on the remaining independent nonferrous mining industry? Can 
they continue to make it on their own, in light of their 
financial condition and their future anticipated capital re
quirement?
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