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PREFACE

The present thesis is an attempt to analyse the factors and
trends which helped to bring about what the aluminum industry is now,
and which may in some measure contribute to the further development of
that part of the economy,

The industry chosen for this study 1s a complex and interest-
ing entity, It is also of considerable significance within the frame-
work of Canadian economic progress in recent years, The aluminum in-
dustry today, in Canada as well as in other major producing countries,
is an industrial giant, It has attained this stature only since World
War II, Thus when focusing attention on present trends within the in-
dustry, 1t is only natural to find that much of this attention has been
expended on developments since World War II,

In so doing one difficulty was encountered with which the
reader should be acquainted at the outset, This difficulty is a
scarcity of supporting material covering the more recent post-war period,

Even prior to the war, statistical coverage has not been as good
for aluminum as it has been for other industries. For example, Dominion
Bureau of Statistics data on Non~Ferrous Metal Mining and Smelting are
broken down usefully only where subsections cover more than one firm,
Otherwise the Dominion Bureau of Statlstics would be releasing data on
one particular company, The Aluminum Company of Canada 1s a case in
point since until this year it was the only producer of wprimary ingot in
this country, Fortunately this particular lack of data could for the
most part be compensated by statistics from a variety of sources, including
those published by the compeny, The remaining gaps were an impediment

only in one chapter which presents a statistical snapshot of the industry




by means of input-output tables, Though still illustrative, this
chapter is not & cornerstons of the present analysis,

There is yet another, more deep-seated and less tangible reason
for the dearth of supporting material, The identity of "firm" and
"industry", in Canada until this year, in the United States until 1940,
has in the past drawn more attention to the respective compenies!
activities than they had reason to find desirable, Anti~trust lawyers,
the press, and other sectors of the general public have from time to time
attacked the allegedly restrictive practices of the primary producers,

As a result, a company receiving such attention may tend to discourage
pablicity other than its own, This is understandable enough, but for the
independent reseprcher it poses a problen, Rumor has it, for instance,
that Professor D.H, Wallace had to go over the draft of his book on the
aluminum industry1 with a team of lawyers before publication lest the
Aluminum Compeny of America would take legal action against hin,

There is no fear that the study presented here might encounter
pitfalls similar to the ones Professor Wallace is supposed to have had to
guard against, It is not within its scope to take to task past actions
in the way Professor Wallace has done, Nevertheless nothing but published
material was used,

For the period prior to World Wer II Professor Wallace!s book
contains a wealth of information, So does evidence presented in anti-
trust actions against the Aluminum Company of America, However, since
the present study is concerned mostly with the post-war era, there was

occasion to use such material only sparingly. Good source material

1
D.H, Wallace: Market Control in the Aluminum industry, Harvard

University Press, Cambridge, Mass,, 1936,
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covering the more recent post-war period is scarce, The reader may
notice therefore that in the later part of this thesis rather heavy
reliance may have been placed on & small, though excellent group of
references, Here also newspaper and business magazine items had to be
used more extensively than would have been desirable under more favorable
circumstances.2

To comply with the regulat ions of the Fasculty of Graduate
Studies, here is a statement of my claim to contribution to knowledge:

First, the traditional frame of reference employed in the
evaluation of the market behavior of the firm has been examined,
Evaluvations of market behavior based on static concepts no longer seem
adeguate, Without leaving the outer boundaries of neo-classical theory,
an attempt has been made to create a more propef place for dynamies in
our thinking by tempering traditional attitudes with a good deal of
pregmatism,

Second, ~n analysis has been made of the main motivating
factors which are likely to influence the extent and direction of further
develomment within the Canadian industry. Since about 85 per cent of
all Canadian primary production is exported, this analysis hinges mostly

on an examinatlion of the Canadlan producer!s foreign markets and the

company'ts position vis-a-vis producers outside Canada,

2 F.A, Bond reviews in the American Economic Review 1956, volume L6,

Pe (27, & book by O, Main: The Canadian Nickel Industry, The reviewer
deplores the fact that Dr, Main has placed such heavy reliance on news-
paper items, When reading this before writing my own study there seemed
nothing remarkable in this statement, I now suspect that Dr, Main
probably had no alternative other than not writing his book at all,
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In preparing the present thesis I have received valuable
guidance and assistance from Dr, E.F, Beach, my thesis supervisor,
I am also indebted for many valuable suggestions and comments to Dr,
D.E, Foohey, Aluminium Securities Ltd,, Montreal, Messrs, D.C. Campbell,
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Department of Trade and Commerce, Ottawa, S.W. Clarkson, Atomic Energy
of Canads Ltd.,, Ottawa, and to my wife, The contribution of my wife
was a threefold one, First, she brought to my attention most of the
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INTRODUCT ION

The contents of what follows might perhaps best be described
as an industry study, However, a reader familiar with other studies
of this type may be unable to recognize a familiar, well established
nattern,

The main objective of this thesis has been to determine the
nature of the motlvating forces which may influence the extent and
direction of further development. Temptation has been resisted when-
ever possible to become involved unduly in historical events, no matter
how interestling they may have been, In treating the past a selective
approach has been chosen so as not to lose sight of the subject at hand,
Although somewhat teleclogical, such treatment of the past has never-
theless been broad enough to include a historical summary for the pur-
pose of providing sufficient background information,

In writing on the aluminum industry it is perhaps as important
to state what has not been done as it is to state what has been done.

It has not been the maln objective to coutribute further to the already
sigzeable literature on market behavior and market control, This policy
requires justiflcation since the main purpose of other industry studies
.has been just that, In fact, one of the most outstanding works in this
fieldl has the aluminum industry as its subject., Also, anti-trust
actions against the Aluminum Compeny of Americe, with the Canadian
producer as the impliclt or explicit codefendant, has fixed the aluminum

industry indelibly in the minds of many people as a classical example of

1
D.,H, Wallace: om., cit,




industrial monopoly or oligopoly.2

Under these circumstances it would not have been feasible to
proceed with the original objective and to ignore the widely held views
on the aluminum industry, As a result much space is devoted to
traditional concepts which may stand in need of some revision in the
light of more recent experience, There is some skepticism as to the
practical value of the theories of Robinson and Chamberlin in as much as
they rely so heavily on the expedient of comparative statics, In a time
of dramatically rapid economic change such an approach holds little
ettraction, and some admittedly pragmatic modificatioans need to be made
before proceeding with the original objective at hand.

Part I (chapters 1 - 4) serves the purpose primarily of
acquainting the reader with the subject, Chapter 1 describes the
physical properties of the metal which have, along with its price
developments, contributed so heavily towards its impressive success,
Chapter 2 unravels the sometimes confusing ties between the United
States and the Canadian producer, Although nothing is introduced here
which is entirely new, so much popular misconception appears to exist
on this point that it is rather important to clarify these relations at
an early stage. | The next two chapters serve the purpose of describing

the place which the industry has in the Canadian economy, Unlike in the

e Purely as a technical aside, the Canadian producer has until this

year remained the only producer of primary ingot in this country and
consequently is a monopolist in Canada. However, 85 per cent of his
output is being sold gbroad where he sells in competition with a few

other producers, Thus for most rractical purposes the market form in

the aluminum industry is more properly described as being oligopolistic.

To most economists and lawyers, of courss, the threat posed by either
monopoly or oligopoly is basically the sanme, Consequently the term
monopoly is often used where oligopoly would be the more proper appellation,
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United States, primary reduction facilities in Canada have been
concentrated mostly in one, and more recently, in two distinet regions,
As a result, the purely regional impact on employment etc, has been
rather pronounced (chapter 3). When considering the industryts place
in the Canadian economy as a whole, its close association with Canada's
foreign trade stands out: Almost all of its raw materials have to be
imported and most of the end product exported, This situation, and the
inter-industry transactions within Canada, are summarized in chapter U,

Part II (chapters 5 — 7) serves the purpose of clarifying
the weltanschauung! underlying this thesié regerding the complex of
market fornms, Observations are confined mostly to what clearly applies
to the industry under study, Chapter 6 follows logically, dealing with
cash generation and pricing, Here the danger of getting lost in the
underbrush of market theory is particularly great., A clear cut oligo-
poly situation with price leadership as the firmly entrenched mode of
doing business is a very tempting subject indeed, So as not to stray
too far, the analysis is restricted to what pertains to the subject at
hand. Chapter 6 re-appraises the Canadian participation in pre-war
aluminum cartels, In the light of the views expressed in the preceding
two chapters, it should not be surprising that the interpretatlon given
here differs somewhat from that of Professor Wallace, An attempt has
been made to look at past actions not only with the eyes of the economist
but also with those of the historian, A historian would be more likely
to evaluate a past event in relation to the environment then prevailing
than would an economist,

Part III (chapters 8 - 12) deals with the Canadian producer's

market position, Before the war, Canadianmetal went to numerous market
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areas, and proportions varied considerably over time, Since the war,
however, all but a negligible portion of Canadian exports of metal go
to two markets only: +the United States and the United Kingdom, This
is established in chapter 8, All subsequent chapters of part III
examine the Canadian producer's prospects in the United States since
dependence on that market may increase markedly over time,

Part IV (chapters 13 ~ 15) represents an attempt to give a
quantitat ive meaning to the term "further increases in demand", and %o
show how the augmentation of productive facilities is expected to supply
this additional demand, Naturally, this discussion is carried on
largely in terms of the role the Canadian producer may come to play in
the world supply situation,

Part 7 (Concluding Remarks) draws together the threads of the
whole thesis, Here some general reflections on the aluminum industry's

contribution to economiec progress in Ceanada are also presented,




PART I

CHAFTER ONE

DEVELOPMENT OF DEMAND

In 1888 the Pittsburgh Reduction Company produced the first
bars of electrolytic aluminum in North America, Aluminum in its pure
form had been known since 1825 when it was first isolated by means of
a chemical process, Chemical separation, however, was expensive and
it was not until the advent of the electrolytic reduction process that
the metal was launched comme:rcially.:L By making possible the production
of aluminum on a large scale at low cost, the electrolytic reduction
process initiated the rather phenomenal ascendency of a new industry,

Prior to 1888, only a few hundred pounds of aluminum had
been produced annually by the old chemical method, During the following
twelve years production grew to L400,000 pounds per annum and reached
16,000,000 pounds or 8,000 ton32 by the turn of the century, As Table I
indicates, the twentieth century then saw an even greater increase in
world production to the point where in 1956 it may have passed the
3,000,000 ton ﬁark.

Hidden behind these statistics 1s the rather interesting
story of a few industrial "innovators" who created for the metal the

prominence which it holds today.

1 The eslectrolytic process was developed in Fraance by Peul L,T, Heroult
and in the United States by Charles Martin Hall, The two men had
worked completely indere ndently of each other, and yet their processes
are essentially the same,

2 Throughout this thesis, unless otherwise indicated, the term ton
refers to a short ton of 2,000 1bs,




TABLE I

Free World Production of Primary Aluminum

Year Tons
1905 15,400
1910 47,300
1915 85,800
1920 140, 800
1925 201,300
1930 292,600
1971 22,000
1932 167,000
1933 151,800
1934 171,600
1935 256, 300
1936 361,900
1937 489, 500
1938 585,200
1939 695,200
1940 789, 800
1941 1,052,600
1942 1,460,800
1943 2,059,200
19uh 1,775,400
1945 862,400
1946 749,100
1947 1,049,400
1948 1,226,500
1949 1,237,500
1950 1,bk21,200
1951 1,723,700
1952 1,951,400
195 2,351,200
195 2,646,400
1955 2,852,000 &
1956 3,000,000 (Estimate)

x Author!s estimate, Source; Brief submitted to the Hoyal Commission
on Canadal's Economic Prospects (Gordon Commission) by the Aluminum
Company of Canada, Montreal, February 1956, p. 15.
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In spite of its. spectacular success later on, aluminum
production was at first beset by innumerable difficulties, The
industry had succeeded easily enough in capturing the existing small
market which had hitherto been supplied by chemically produced aluminum,
But there was little prospect for expansion in this market, and other
uses could at first not be found, Fortunately another application
presented itself in which aluminum could be used in ingot form without
further processing, This was the discovery that the addition of minute
quantities of aluminum to steel menufacture would reduce impurities in
the 1atter.3 Thus of the aluminum procduction in North America in the
eighteen-nineties, the greater part found its way into the steel industry,

Clearly, there was little or no room for expansion in this
direction alone, The quantity of aluminum used per ton of steel was
not only small but technologically fixed, Therefore, if the mekers of
aluminum wanted to increase the scope of thelr activity, they had to look
for other applicatioans, These were found over the years in two directions:

1) Applications where the use of other materials
would not be feasible,

2) Applications where aluminum would replace other
materials,

Aviation is of course the most outstanding example of the
first group, but with the exception of the war years, it did not account
for én unduly large share of output, By far the most significant
advances were made with applications falling into the second category,

In replacing other materlals such as non-ferrous metals, certain
types of steel, plastic, wood, etc., aluminum either originally had, or
was given through metallurgical advances, the following features to

recommnend itself:

2 D.H, Wallace: 1ibid,, p. 10,
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1) Since its inception aluminum has been the lightest of the
large volume commercial metals. For examnle, its specific gravity is
less than one third of copper, as can be seen from Table II, Another
way of expressing low specific gravity is to say that the weight of a
given volume of aluminum is only about one third of an equal volume of
COPper, Since metals are often used to cover a given area, or megke an
article of a specified size, the end product weighs less when aluminum
is used,

2) Ia spite of its light weight, aluminum was for many years
at a disadvantage whenever great tensile strength was required,
Aluminum in its pure form has a tensile strength of only 7,000 pounds
per square inch (p.s.i.).5 Early aluminum, with its numerous impurities,
had probably much less,  But metallurgical advances have coasiderebly
improved the competitive position of the metal in this regard. Through
alloying, and/or heat treatment, its tensile strength can today be
‘increased to about 90,000 p,s,i.,, which is greater then that of certain
types of steel.6

3) Another factor which has furthered the wider acceptance
of aluminum is its corrosion resistance, Upon contact with air, a
protective surface layer of aluminum oxide is instantly formed, One
of the problems besetting the industry in its eerly stages was the fact

that this corrosion resistance was largely lost when aluminum was alloyed

u Ibido’ Po 13.

Z Materials Survey: Aluminum, Aluminum and Magnesium Division,
U.,S. Department of Commerce, November 1956, p, VI-11,

Tbid., p. VI-11,
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TABLE I

Specific Gravity of Major Non-Ferrous Metals

Metal Specific Gravity
Aluminum « 2.71
Zinc 7014
Steel (cast or structural) 7.85
Copper 8. 94
Lead 11,34

Source: Aluminium Panorama, published by
Aluminiunm Ltd., Montreal, 1953, p. 13.




with other metals for greater strength, Modern metallurgy has found
an answer to this problem: When alloyed with manganese or magnesiunm,
aluminum loses none of its corrosion resistance and still retains the
desired alloy properties.7 For certain uses, where the natural process
of surface protection through oxidation does not suffice, more elaborate
methods hgve been devised recently. Aluminum sheet, for instance, can
be given very hard protective surface films by means of an anodic
oxidation process, Additionally, by adding pigments, these anodic
surfaces can be given any color of the rainbow, thus enhancing the
decorative value of the metal,

4) One of the first important applications which aluminum
found was in the field of electrical conductors, On & volumetric basis,
aluminum has only 60 psr cent of the conductivity of copper, its chief
competitor in this field, But since pluminum weighs only one third as
much as copper, it follows that ~ roughly speaking ~ one pound of aluminum
and two pounds of copper have the same conductivity.8 This combination
of light weight and conductivity has helped aluminum to continue its
dominance in the electrical conductor field to the almost complete
exclusion of other metals, This conbination of the two factors in effect
means that an aluminum wire or cable of a given conductivity has a some-
what larger diameter, but weighs cnly about half as much as its copper
equivalent, It can be easily appreciated that this is of great importance

with transmission cables and other electrical equipment where welght is an

important consideration,

T Aluminium Panorama, op, cit,, p. 14,
8

Aluminium Panorams, ibid,, p., 1H,
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5) Aluminum has good thermal conductivity, a property in
which it is exceeded only by silver, copper and gold. Without 1it,
another of the earliest applications, cookling utensils, would not have
been feasible, This thermal conductivity, however, occurs only where
the metal 1s in direct contact with the source of heat, Where heat is
transmitted through waves, aluminum reflects rather than absorbs it,
This has led to an extensive application in the building industry where
aluminum is used as roofing sheet and foil insulation,

Such versatility of the metal goes a loang way towards explaining
its wide acceptance today. But the metallurgical properties gain wider
acceptance of the metal if considered in conjunction with a reduction in
cost and sales price,

When aluminum was first marketed on a small scale in the
eighteen~fifties, it sold for $545 per pound., Because of improvements
in the chemical method of separation, the price soon dropped to $17 per
pound, By 1888, when the Hall-Heroult discovery was made, the price
stood at $8 per pound, At this point the chemical method had been
refined to such perfection that there was little hope of bringing down
the price still further.9

Electrolytic reduction had the immediate effect of bringing
down the price to $2.00 per pound, Continuous technical improvements
soon made possible substantial further reductions in price, By 1900

aluninum sold for 33¢ per pound at which lsvel the price remained until

1905,

Alumihiun Panorama, ibid., p. 10,
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Subsequently, the price for aluminum underwent frequent
wide fluctuations, We shall deal with these later developments in
greater detail in another chapter, For the present purpose it suffices
to mention that on the whole, the long-term price trend has been downward,

As mentioned before, in the majority of industrial applications
non-ferrous metals compete on the basis of volume, or area covered, It
would thus not be very meaningful to compare metal prices per pound,
Graph I therefore shows prices per cubic foot of four of the major non-
ferrous metals, While this gives a more realistic reflection of
relative prices than prices per pound, Oraph I indicates an advantage of
aluminum over coprer greater than it actually is, Since the latter two
metals do not compete so much on & volume basis, but more often on the
basis of conductivity, the apparent wide margin over copper is misleading,
Graph II, which shows copper and aluminum prices per quantity of equal
conductivity, reveals that until World War II the two metals had been
priced quite closely together, But what even Graph II does not show
is of course the welght factor and it is this which gives aluminum the
deciding edge over copper in the conductor field,

Competition between aluminum and copper is perhaps the most
widely publicized success which aluminum has had in replacing another
material, partly at least because in terms of volume it has gained more
ground against copper than agelinst any other non-ferrous metal, But
aluminum has made substantial inroads on a large array of other materials
as well, During the first two decades of electrolytic reduction,
applications of aluminum numbered less than half a dozen, Today, in

competition not only with other non-ferrous metals, but alsc wood, plastie,
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GRAFPH I

Comparative Metal Prices per Cuble Foot

Source: Metal Statistics 1956,
Published by American Metal Market, N.Y,

Note: Conversions from price per pound to price

ver volume by author on baslis of specific
gravity.
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GRAPH 11

Comparative Prices of Copper and Aluminum

For Volume of Equal Conductivity

Source: Metal Statistics 1956
Published by American Metal Market, N,Y.

Note: Conversions from price per pound to price
rer volume of equal conductivity by author,
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glass, and various types of steel, applications number about four
thousand, The exact figure is difficult to assess because of constant
changes, New uses for the metal are being developed elmost daily,
whereas in other applications, it may in turn be replaced by other
materials. On balance, new applications have so far outwelghed the
instances of lost ground, Otherwise the rapid expansion of aluminum
output would not have been possible, But, by the same token, if the
recent rate of growth is to be sustained in the future, the search for
new applications has to be continued and perhaps intensified,

In this search for still further applications, one of the
most promising fields of endeavor is competiticn with steel or, more
correctly, certaln steel alloys, The great bulk of steel production
goes towards uses where on technological grounds the application of
aluminum would not be practicable, no matter how low its price, 3But
the reverse is not true., Although applications do exist where steel
would not be feasible (e,g. aviation), the volume of aluminum going to
uses where 1t competes with steel has been estimated to be as high as
50 per cent.lo Thus competition with steel is an important aspect,
But the steel market 1s of particular interest to the aluminum producer
for another reason, Of the thousands of different end uses for aluminum
by far the largest numerical part are uses which by themselves account
for only a small fraction of total aluminum output, While such large
numbers of smell applications tend to give the aggregate demand for

aluminum a highly welcome degree of stability, the temptation is nevertheless

0
: United Nations; Competition between Steel and Aluminum, Geneva,
1954, p. 65.
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great to search for outlets which would absorb large blocks of output.
It is in this respect that the steel market holds great promise, To
give an idea of the advantages that can be gained here, in 1952 total

world production of aluminum amounted to as little as one percent of

steel production, Had it been possible that year to take away only
one per cent of the market for steel, aluminum demand would have been
doubled, VWhile this is of course a somewhat hypothetical exercise,
some of the most important future advances of aluminum will in all
likelilhood be made in competition with steel,

By way of example, let us look at the railroads, Most North
American lines have had difficulties now for some time in keeping their
passenger operations out of the red, Bus companies and airlines are
absorbing an ever-incressing share of this business, Here lighter and
faster trains may eventuvally provide the only solution, a soclution which
would easily dwarf any other single application of aluminum,

Another major area of competition with steel, and one of some
historical interest, is the automobile industry. In the nineteen-twenties
the automobile manufacturers — with the exception of Ford who used none -~
made extensive use of alumiaun, At one time consumption per unit was as
high as 200 pounds, and the total demand of the auto industry for alumlnum
absorbed more than 50 per cent of the output in North Americe, Subsequent 1y
it lost out almost entirely to steel, In the twenties this was at least
in part due to improvements in the quality of steel sheets,ll but in part
it was due to a high price policy, We shall therefore revert to this

case in a later chapter,

1
1 Wallace, op. ¢it,, p. 254,
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As late as 1947, average aluminum consumption was only
about 61l pounds per car whereas today the figure stands at about 40
pounds per car, Aubtomobile manufacturers even use 200 pounds per
car in some lines, To get an 1dea of the tonnages involved, let us
caleulate the effect on aluminum demand if the average consumption
were to rise to 80 pounds per car - a reasonable assumption, For a
North American production rate of, say, 7.5 million cars per annum,
an additional 150,000 tons of aluminum would be used, This 1s the
equivalent of the whole present output of Kitimat,

Ve have given a general outline of aluminum and its place
in present day industrial life, Let us now turn to the corporate
instruments in North Americe which have both stimulated and benefited

from the developments ocutlined above,



CHAPTER TWO

CORPORATE PARENTAGE OF INDUSTRY IN CANADA

In 1956 the Aluminum Company of Canada could claim to
represent an essentially Canadian industry, en industry independent
from that in the United States.l Its inception in this country,
however, is entirely an outgrowth of the aluminum industry in the
United States,

Upon discovery of the Hsll-Heroult process, several
compenies started to use the new technique, In Europe, four com-
panies entered the field2 whereas in Americe only one producer became
established. The Pittsburgh Reduction Company, later the Aluminum
Company of America, was formed in 1888 for the purpose of exploiting
Halll's patent commercially, Although others attempted to embark
upon the production of primary aluminum in North America, they were
unsuccessful, Through a fortuitous combination of patent litigation,
luck and shrewdness, Aluminum Compeny of America remained the only
primary producer of aluminum in the United States until 1940,

During its first few years of operation, the Pittsburgh
Reduction Company encountered rather formidable difficulties. Working

with an untried process, the quality of the product was of necessity

1 Aluminum Company of Canada: Brief presented to the Royal Commission
on Canada's Economic Prospects, Montreal, February 1956, p. 1.

e See below, chapter seven,

3 For a more detailed description of the early beginnings of the industry
in North America see Wallace, op. cit, In the present context, treatment
of the early history of the industry in the United States is confined to
the extent that it shows the spreading of the industry into Canade,
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ratner haphagard, and sven the makers had only sketchy notions about
the metallurgicel characteristics of their product. Aluminum was
often applied tc uses for which 1t was not suitable with consequent
disappointing results and damage to its reputation, All these short—
conings tended to aggravate the rather formidable marketing problem
which the mekers encountered at the time, This handicap, together
with general inertia and ignorance, were overcome only gradually by
means of an indefatigable publicity campaign waged by Alcoa,

During the first few years, aluminum had one ready-made maprket,
the steel industry, where the metal could be used in ingot form without
further processing.u For most other applications which the Aluminum
Company of America tried to develop, the metal had to be rolled or
drawn, The Company was unsuccessful in getting outside rolling mills
and wire fabricators interested in the use of aluminum and was thus
forced to enter the fabricating field 1tself.5 A plant was bullt at
New Kensington and soon the most important application was kitchen
utensils, Before the turn of the century, they accounted for between
one third and one half of total ingot production.6

Success achieved in breaking into the utensil field would,
of course, have been impossible without the metal being suitable for

that purpose., However, sultabllity alone meant little at that time,

It was largely the company's policy of vigorous door-to-door selling

See above, chapter one,

5 Wallace, ch, 1.

Wallace, ibid., p. 11,
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that led to the general acceptance of the new utensils,

There was a considerable degree of contact in those early
days between the company and the ultimate consumer, a factor of far-
reaching consequences, Even today, when compared with the Canadian
producer, the Aluminum Company of Americal's fabricating operations
figure much more prominently in the overall activities than is the case
with Aluminum Company of Canada, One of the reasons therefor can be
found in the Aluminum Company of Americals early reliance on contact
with ultimate customers, The American industry had to establish it-
gself by seeking out a potential customer and "selling" him the metal,
vhereas aluminum in Canada started out merely as a convenient production
site for the supply of markets already developed by the Aluminum Company
of America,

In its struggle to gain wider acceptance for its product,
the Aluminum Company of America made seemingly little progress for a
nunber of years, However, once the combination of selling effort and
improvements in the technology of production and application had succeeded
in breaking the ice, the Company began to show impressive results, Where-
as production in 1890 amounted to only 29 tons, it reached 3,500 tons by
1900, 20,300 tons in 1910, and almost 70,000 tons still ancther decade
later,

To support its rapidly increasing volume of output, the
Aluminum Company of America soon started to acquire its own sources of
réw materials and also constructed its own alumina and carbon plants,
More crucial, from a cost point of view, however, was the procurement

of sufficient quantities of cheap power,
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Around 1890 the original Smallman Street plant in Pittsburgh
was shut down and operations were moved to New Kensington where steam
power from coal and natural gas were available, Although fuel cost
seemed low at first, steam was then quite an inefficient source of
energy and the company must have realized soon after moving to New
Kensington that hydro-power would provide a sounder basis for further
expansion,

In 1893, only three years after its move to New Kensington,
the Aluminum Company of America contracted to buy hydro-power from the
Niegara Falls Power Company at Niagara Falls, N,Y,, for a new smelter
to be built at the same site, This first power was to be delivered
to the company's pots in the form of direct current, but three years
later the company added to that purchased turbine power for the operation
of its own generators,

The next expansion move took the company to Shawinigan Falls,
Que,, where it could utilize the hydro-potential of the St, Maurice
River, This time the Aluminum Company of America built its own power
plant and merely purchased from the Shawinigan Water and Power Company
the hydraulic energy required to operate the company-owned turbines and
generators, Simultaneously the Aluminum Company of America constructed
a reduction plant with one line of 40 Hall-type pots, In 1902 the com-—
bined installations wers incorporated as the Northern Aluminum Company,
a fully owned subsidiary, In 1925 this company!s name was changed to
the one it bears today, Aluminum Company of Canada, Ltd.

Superficially, the construction of reduection and power

facilities at Shawinigan Falls could be taken to be the beginning of



-2 -

the Canadian aluminum industry, In fact, the Shawinigan Falls works
did not mark an important point of departure which inaugurated a
Canadien iadustry in its own right. It was mersly one phase in the
development of the United States industry; the development of en
industry in Canada had yet to develop a momentum of its own,

After having realized the need for sizeable blocks of hydro-
power for further expansion, the Aluminum Company of America decided to
henceforward develop and own ocutright its power facilitles, rather than
purchase power or provide it through such mixed arrangements as at
Niagara Falls and Shawinigan Falls., As a result of this new policy,
the Company acquired over the years extensive riparian rights with
enough horsenower potential to support the phenomenal expansion in
later decades, particularly in Canada, Had the Company continued to
rely to any great extent on purchased power, the full extent of later
expansion might have been rather more difficult to achieve, Since the
Aluminum Company of Canada later came to own one of the largest power
sites originally acquired by the Aluminum Company of America under this
policy, the Canadian company reaped considerable benefits from this
early policy of the American company,

The plant at Shawinigan Falls was built when murchased power
was stlll the rule rather than the exception, Perhaps it can be said
that this factor helped to keep the Shawinigan Falls works in the back-
ground when compared with later developments which bypassed it. In
1901, when the first Canadian ingot was poured, there was no indication
of a trend of smelting operations shifting to Canada, On the contrary,

the Aluminum Company of America'!s primary interest was focused on U,S,




..23..

smelter sites, Thus further plant sites were located in Massena, N,Y,,
the Tennessee Valley and later in North Carolina,

Throughout this time, Alcoa pursued a policy of horizontal
as well as vertical integration, at first largely inside the United
States but soon also abroad. Interest in bauxite mines in South
America dated back to before World War I, and in the years thereafter
the Aluminum Compeny of America acquired interests in or purchased
outright power stations, smelting and fabricating companies, mostly in
Continental Europe,

Although in the light of subsequent develomments not all of
the Aluminum Company of Americals purchases appear to have been very
useful, indications are that the Company tried to apply in foreign
markets some of the lessons it had learned at home, It purchased
power interests in Norway to secure ample sources of cheap power for
local production and acquired fabricating companies to help absord
the smelter output and keep the metal moving, With the benefit of
hindsight we can now sgy that such a transplantation of the American
approach to Europe was & somewhat doubtful venture, The Europeen
market, with 1ts maze of tarlff barriers and vested interests, required
an entirely different approach from the one practised in North America.
In recognition of these circumstances, the Aluminum Company of America
came to rely largely on its Canadian subsidiary to carry on the Buropean
market operations, As a Commonwealth firm, the Aluminum Company of
Canada not only gained -~ or was at least expected to galn - some
benefit from Empire preferential tariffs, but it was also free to enter
into cartel agreements which the parent Company was not. This role

carried the seeds of later independence from the parent company., We
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shall say more on this early role of the Aluminum Company of Canada
in & later chapter.

By 1925 the Aluminum Company of Americy's consolidated
production had reached 86,500 tons of which 16,500 originated in the
Cangdian smelter, Demand continued to grow rapidly, but production
was beginning to reach such proportions that any major expansion of
productive facilities would now require power resources of hitherto
unheard~-of dimensions,

For a second time the Aluminum Company of America turned to
Canada, this time with more far-reaching consequences to the Canadian
industry, In this venture the Company associated itself with Mr,

J.B. Duke and Sir William Price who owned extensive power interests in
the Saguenay region of the Province of Quebec,

These two men owned jointly the Duke-Price Power Company,
later to be called Saguenay Power Compeny, which in turn owned and
operated a large power house with 360,000 horsepower installed capecity,
located at Isle Maligne where the Saguenay flows out of Lake St, John,
Upoa the death of Mr, Duke in 1926, the Aluminum Company of America
increased its holdings in thies power station, also called the Upper
Development, to 53 per cent,

Another company, the Canadian Manufacturing and Development
Company, owngd by Mr, Duke alone, held the entire stock of the Chute-
a-Caron Power Company (later the Alcoa Fower Company)., This latter
company held the title to the so-called Lower Development, which consisted
largely of two power sites, Chute-a-Caron and Shipshaw, botkh a few miles
downstream from the Upper Develomment, It was estimated at that time

that as much as one million horsepower might eventually be developed
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at the Lower Development, The Aluminum Company of America acquired the
Chute-as~-Caron Power Company by merging with its holding company, the
Canadian Manufecturing and Development Compeny. In this merger, Mr.
Duke acquired one ninth of the common stock of the new Aluminum Company
of Americe, The exact value of the latter company's stock at the time
is rather difficult to determine, tut suffice it to say that by then
Alcoa was a sizeable corporation, One ninth of its shares at the time
of the merger have been estimated on the basis of book value alone as
having been worth at least $17,000,000,

The fact that the Aluminum Company of America was willing
to pay such a price for riparian rights alone with no existing power
facilities is quite indicative of the importance which the company
attached to having such a large power site at its disposal.

Although the Lower Development was not to be developed for
years, the Aluminum Company of Americal!s Canadiasn subsidiary, the
Aluninun Company of Canada, commenced construction of a new smelter
at Arvida, a few miles scuth of Isle Maligne, This new smelter was
to operate with power purchased from the Isle Maligne power house,

The initial capacity of thls new smelter was not only larger than the
existing capacity at Shawinigan Falls, but was also suitable for con-
siderable later expension, In the first instance it made possible
an increase in Canadian vproduction of aluminum from 16,600 tons in

1925 to 40,000 tons in 1927.

T C.C. Carr, Alcoa, An American Enterprise, New York and Toronto,
Rinehart & Co,, 1952, p, 103,
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With the develomments in the Saguenay district, the Aluminum
Company of America's holdings ocutside the United States had become so
large that it seemed advisable to unite its foreign holdings in a
separate corporate structure, The output of the Canadian subsidiary
had been used for some time in the company's foreign operations, and
it seemed logical %o lécate this new corporate centre for the direction
of non~United States operations in Canada, This would leave the
Aluninum Compeny of America free %o concentrate on the fast growing
domestic market while the new company specialized in the foreign markets,

In 1928 Aluminium Limited was formed to take over most of the
foreign properties of the American compeny, The shares of the new
company were distributed to the shareholders of record of the Aluminum
Company of America, thus creating two separate corporations with 100

per cent common ownership,

There were notable exceptions; 1) The Surinaamsche Bauxite Matchapii
in Dutch Gulana, South America, on which the Aluminum Company of America
had become dependent for its bauxite requirements, and 2) the Alcoa
Power Compeny which held the rights to the Lower Development, The
latter, however, paesed into the hands of a subsidiary of the Aluminum
Company of Canada in 1938 for a consideration of $20,000,000 in 30 year
mortgage bonds plus certain contingent committments which were valued
on bocks at the Alcoa Power Company at $11,900,000, The Alcoa Power
Company itself was eventually liquidated in 1955,

Source; Moody'!'s Industrial Manual, Moody's Investors Service, N,Y., 1956,

9 Naturally, share ownership did not remain unchanged for long, Deaths,
ete,, resulted in a gradual decline in the percentage of common share
ownership, Through court order in 1953 certain persons still owning
stock in both the Aluminum Company of America and Aluminium Ltd,, and
that presumably was still a majority, were enjoined to divest themselves
of their holdings in one of the two companies over a ten year period,.
Until then the voting rights of the shares thus to be disposed were
vested with court appointed trustees,
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0f the companies taken over by Aluminium Limited, the
largest one was the Aluminum Company of Canada which then possessed
two smelter sites, the original one at Shawinigan Falls and one at
Arvida which had been completed twe years previously.

Among the assets taken over outside North America were
bauxite properties in South America (British Guians), Frence, Greece,
Italy and Yugoslavia,

In the smelting field Aluminium Limited obtained title to
or a controlling interest in a number of companies, principally in
Scandinavia, as well as a smelter in Italy and a hydro~electric station
in France, In addition, several small fabricating companies were
taken over in various European countries,

Nevertheless, Aluminium Liujted was not well equipped to
start its own operations, Its financlal position was not strong
and when the Great Depression struck the year after Aluminlium Limited
was formed, it all but eliminated the newly formed company, Whereas
Canadian output in 1928 stood at 44,000 tons, under the impact of the
depression it dropped to 17,100 tons in 1933,

Most industries throughout North America continued to suffer
from the effects of the depression which was brought to an end wltimately
only by the outbresk of World War II, Aluminium Limlted, on the other
hand, was able from about 1935 on to gradually increase its output again,
mostly because of markets in the United Kingdom and in Japan, Two years
later sales were moving so briskly that the company embarked upon &
program to double the lngot capacity at the Arvida rlant, As a result,

ingot capacity stood at approximately 90,000 tons when World War II

broke out,




But even this immedlate pre-war capacity utilized only a
snell part of the total hydro-potential of the Saguenay district, How-
ever, much of the unused potential had been partially developed to the
point where additional horsepower capacity could be brought in within
a fairly short time,

Under the pressure of war-time demand, expansion took place
in rapid succession, Additional +t lines were installed at Arvida and
new reduction plants went up at Isle Maligne, Shawinigan Falls, La
Tuque and Beauharnois, all in the Province of Quebec, In spite of
all the available power potential, the increase of reduction capaclty
outstripped the increase in power capacity so that in l9h3, in order to
support a pesk war-time production of almost 495,000 tons, as much as
30 per cent of the power required had to be regimented by government
decree from other users,

With the existence of such intense demand for power, the
Lower Develomment was pushed to its maximum, Alcoa Power Corporation
had already (in the nineteen-thirties) constructed a power house on
the smaller of the two sites constituting the Lower Development, at
Chute~-a-Caron, Now a second power house was erected on the Shipshaw
river, This giant Shipshaw projegt, with an installed capacity of
1,200,000 horsepower, was completed in a record eighteen months, A
project of similar size would normally take two to three years to
construct,

After the feverish activity of the war years the immediate
post-war period must have appeared rather cold and sobering to the
aluminum people, Military airplane production, which had used most

of the war-time output, had shrunk to Insignificance, Most of the
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war-time smelter f,cilities were either closed down or dismantled,
and production fell to 191,000 tons in 19u6,

If the Canadian industry experienced an atmosphere of gloom
right after the war, it could not have lasted very long, Within three
years, a vigorous civilian demand for the metal began to make itself
felt, In addition, the Cold War necessitated the maintenance of a
higher level of defense expenditure than had been hoped necessary
upon. the close of the war,

To meet this demand, the Aluminum Company of Caneda began to
rehabilitate some of its war-time smelter facilities, With Shipshaw
now in operation, plant extensione in the Saguenay district could be
supported to a large extent by company~generated power, Even the
Shawinigan Falls plant could be operated at least in part on power im-
ported from Shipshaw, Only Beauharnois had, and still has, to depend
entirely on purchased power,

By about 1949 it seemed evident that the strong demand of
the recent years was not temporary, but rather seemed to be the
manlfestation of a long term trend 1ikely to continue for many years,
In order to meet this expected demand of future years, a two-pronged
expansion program was announced in 1951 which consisted of, first, the
rounding out of power facilities in the Saguenay District through the
construction of two stations on the Peribonka River (a third one is
still under construction at present), and, second, the Kitimat-Kemano
project in British Columbia,

Present—-day integrated smelter facilities can be sumarized

10
as follows:

10 Aluminium Ltd, Share Prospectus, January 1955, Aluminum Company
of Canada Sinking Funds Debentures Prospectus, May 20, 1952,
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Lake St, John -~ Saguenay District:

Saguenay Power Company, owned 93,57 per cent by Aluminium Ltd,,
originally built with an instelled capacity of 350,000 horsepower, now
has 540,000 horsepower installed, Approximately one third of its
output is used by the Isle Maligne smelter, the rest is sold to other
industrial users as well as to private consumers,

Facilities fully owned by the Aluminum Company of Canada:

Name Installed Capaclty Year Completed
Chute-a~Caron (on Saguenay) 300,000 1931

Shipshew . (" LI 1,200,000 1oLy

Chute du Diable (on Peribonka) 270,000 1952

Chute a la Savanne (" U 270,000 1953

Chute des Passes (M ") 1,000,000 under construction.

With the completion of the Chute des Passes power statlon,
the following rated smelter capacities should be supported entirely by

company-owned power:

Arvida 362,000 tons per annum
Isle Maligne 115,000 tons per annun
Shawinigan Falls 68,000 tons per ennum,

Total Saguenay and St, Maurice Region 545,000 tons per annum,
Beauharnois, with a rated capacity of 37,000 tons per annum,
is, as already mentioned, dependent entirely on purchased power,
British Columbia: Xemano Power Station of 750,000 horsepower
installed supports a rated capacity at Kitimat of 180,000 tons per annum,
Grand Total for all Canada in 1956:

Rated Reduction Capacity: 762,000 tons

Horsepower Installed: 2,950,000 tons x

x Includes 30 per cent of installed capacity of Saguenay Power Company,
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Fabricating:

The fact that smelting in Canada started out as a basis of
supply of ingot for foreign markets seems to have had ~ at least in the
early years - a retarding influence on the development of a fabricating
branch of the aluminum industry in Canada, Unfortunately, the extent
of fabricating activity in Canada prior to 1926 is difficult to deter-
mine because the Dominion Bureau of Statistics d4id not publish any data
for the aluminum products industry prior to that year, Projecting
backwards a trend which has been apparent since then, it would seem that
in the early years the larger vpart of the aluminum consumed in Canada in
semi-fabricated or fabricated form was imported from the United States,
However, the Aluminum Company of Canada soon started to have its own
fabricating facilities, and although the Aluminum Company of Canada's
fabricating facilities have always been the largest in Canada, gradually
more and more independent fabricators entered the field,

In 1926, for instance, the Dominion Bureau of Statistics
reperts 12 firms in Canada which together accounted for a value of
output of $1,9 million, It is interesting to note in passing that
about $1 million thereof, or more than 50 per cent, were cooking utensils
- an indication of the prominence which this application has had in this
country also,

Imports of fabricated and semi-fabricated products in 1926
amounted to 1.36 million, or over 70 per cent of domestic production,
whereas exports of semi~fabricated and fabricated products were valued
at $1,2 million, One explanation for both the high figures for exports
and imports may be sought in the fact that Canada lacked sufficient

rolling facilities, It thus had to rely to a large extent on United
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States mills for its requirements of sheet and circles for both the
domestic and the export mgrket,

Twelve years later, in 1938, Dominion Bureau of Statistics
lists 19 establishments, two of which were rolling mills and eight
were s8till chiefly engaged in the manufacture of cooking utensils,
Total output that year was valued at $6.9 million, whereas imports of
fabricated and semi-fabricated products were $1.95 million, a drop to
only 28 per cent of domestic production from over 70O per ceat on 1326,
Exports, on the other hand, declined even more sharply, to about helf
a million, mostly because of the effects of United States tariffs,

As regards consumption of aluminum in Canadea as compared with
that in the United States, it has followed largely the same pattern,
It remained fairly constant over a considerable period of time, and

just prior to World War II was even slightly lower than in 1926:

Per Capita Consumption of Aluminum in Pounds

Year Canada U.S,
1926 1.6 1.8
1938 1,25 1.4
1954 10,0 19,1

World War II and the strong post—war demand for aluminum
has of course had profound impact on the fabricating industry in
Canada, In 1955, Dominion Bureau of Statistics ligsts 93 firms which
were primarily engaged in the fabrication of aluminum, In addition,
aluminum was processed by an ever increasing number of other filrms which
are not included in the Dominion Bureau of Statistics data for the

aluminum products industry since aluminum was not their primary product,
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The 92 firms listed by Dominion Bureau of Statistics accounted for an
output close to $80 million, Imports in 1955 were about $20 million
end exports $11 million, These imports in 1955 were about 20 per cent
of domestic sales and exports combined, as compared with 22 per cent in
1938 and 41 per cent in 1926, This would indicate that the very sub-
stantial increase in the consumption of fabricated and semi-~fabricated
products in Canada since the war has been met largely by an augmentation
of Canadian facilities.

The relative significance of the aluminum febricating business
in the Canadian economy is somewhat difficult to assess accurately,

One of its virtues is that fabricating lends itself to small scale pro-
duction, thus providing scope for small companies, and with the exception
of the large facilities maintained by the Aluminum Company of Canada, the
majority of firms in this branech of industry are small, Furthermore,
they are mostly located in major population and fabricating centres of
the country and thus tend to lose their identity among a large number

of other manufacturing conceras,

This presents a sharp contrast to the smelting branch of the
industry, For one, aluminum smelting accounts for a much larger share
of Gross National Product than does fabricating, For another, until a
few years ago almost its entire production took place in one distinct
end somewhat isolated region of the country, the Lake Su, John ~ Saguenay
area, Cansequently, the impact which the aluminum industry has had on

this part of the country has been both profound and permanent,




CHAPTER THREE

IEVELOFMENT OF ALUMINUM PRODUCTION IN CAWADA:

A REGIONAL VIEW

Achieving economic as well as political identity posed a
problem which has confronted Canada ever since the American Revolution,
Along much of its length, the Canadian-United States border arbitrarily
cuts through regions which from a geographic point of view could be
considered as units, Thus there has in the past often been a tendency
for distant regions of Canada to become economically more closely
associated with neighboring States than with other parts of Canada,
Canadian econonic history is to a large extent the story of a continuous
government effort to bring about the development and strengthening of
Bast-West ties of trade and communications, In so far as Western
movement was substituted for the more naturel tendencies ftowards North-
South trade relations, this policy has been fairly successful,

Policies attempting to direct trends of develomment towards
the North have not been equally successful because of the increasingly
severe climate, It is true that mining has created numerous settlements
far north, but these were elther boom towns which eventually fell into
oblivion, or they were isolated mining towns with little or no ancillary
settlement around them,

Prior to the passing of the frontier, a region was normally
first opened and explored by hunters and fur traders, but it was not
claimed from the wilderness permanently until the first settlers had

arrived, Only after they had cleared the land to provide enough produce
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for their families was permenent settlement possible, Eventually
villages and townships grew and, together with them, commercial and
industrial activities,

Even though industries may eventually have become the chief
source of employment within a given region, agriculture was usually the
initial and most important impetus to the develoment of a region,

This pattern, at any rate, could be observed quite closely in the

United States and in the southern fringes of Canada, Whereas in the
United States the opening of anew regions toock place along a broad front
moving gradually to the West, generally the process in Canada was forced
into a more narrow channel, To the south there was the American
border, and to the north a natural barrier erected by increasingly
severe climate and poorer soil,

The wagon train opened up the Cenadian West, but settlement
in Upper Canada took place largely along the major rivers, and tended
to branch out along its tributaries only if the latter flowed through
fertile country, Thus, settlement at first entirely bypassed the
fertile Lake St. John - Saguenay region, largely because the natural
entry to the region, the lower Saguenay was ~ and still is -~ rather
forvidding country,

Since aluminum later came to have such a great impact on this
particular region, a brief historical sketch of its earlier period may
be of interest,

The Saguenay region is formed by a depression in the Eastern
rim of the Pre-Cambrian Canadian Shield, with both climatic and soil

conditions being more favorsble than those of the surrounding
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1
shield, In addition, because it 1s a depression entirely surrounded

by higher grounds, it serves as & dralnage basis for much of the surround-
ing area, and is consequently rich in hydraulic resources. Although ex—
plored as early as 16722 a combination of factors coumbined to prevent

the region from being settled, One such factor was the great remote-
ness from other settled areas, and another was the fur trade,

Once contact between the French and the native Indians of the
region had been established, an extensive fur trade developed which
proved so lucrative for a long time that it was very much in the interests
of the fur traders to preserve the region in its pristine state and
prevent settlement.3 Even when the fur trade of the regilon came to
grief because of scarcity of fur and competition from the English at
Hudson Bay, the French kept the reglon closed to settlement in the hope
that the fur trade would :’merove.)+ The same pollicy was later pursued
by the English when the region fell under their control,

In 1838, when settlers finally did arrive, they had to enter
under the guise of working a lumbering concession since cutright settle-

ment was still forbidden, Lumbering, however, proved toc be more than

1 The writer owes his knowledge of the reglon almost entirely to an

out standing treatment by a geographer; Hilstorical Geography of the
Saguenay Valley by (Miss) C.M, Johnston, M.A, thesis, McGill University,
Department of Q@Geography, 1950, Vhenever specific facts are gquoted in

the present chapter from this work, they are footnoted as such, It is
not possible, however, to footnote the general understanding gained

about the region from reading Miss Johnston's thesis,

2 Ivid., . 36.

3 1wid., p. 37.

4 Tvid., p. 37.
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a subterfuge. It grew so rapldly over the years that at one stage
it seriously impeded the development of agriculture, Lumbering in
its hey-day had first call on tke local labor force, and farming was
carried out often on a part-time basis, And since lumbering took
place during the winter and lasted well into spring sowing time,
agriculture suffered,

Lumber from the region was exported largely to England in
the form of square timber, and later also in increasing amounts to the
United States in the form of sawn lumber,

Around 1850 the lumber boom broke when England reduced its
preference rates on Canadian lumber and thus made Baltic lumber more
_ competitive in the English market, At the seame time the United States
began to pursue a high tariff poliey. Lumbering recovered once
temporarily, when American tariffs were reduced again in the eighteen-
seventies, This delayed the ultimaete decline of lumbering, however,
only for a short time., By then the forests of the region had been
virtually depleted of white pine and cedar, the mainstay of the industry.

Settlement had first occurred at Ha Ha Bay, South-West of
Chicoutimi, and at Chicoutimi, The latter became the first non-
agricultural center in the region and continued to be the major
population center in later years,

The total population of the region in 1839 was only 336,

By 1860 it had increased to about 5,400, During the next two decades
settlement begen to spread towards Lake St, John and eventually around

it, In 1870 population numbered 17,500, a figure which includes
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Chicoutimi, then a town of 1,400 people,

Although agricultural settlement increased throughout
the lumbering era, it flourished especially when the lumbering industry
began to decline and continued its growth even when new industries
entered the region, During the eighteen-nineties, the first pulp
mill of the reglon was constructed. Unlike their predecessor, the
lumbering industry, the pulp mills had less retarding influence on
agriculture, On the contrary, they created for the first time the
nucleus of a non-sgricultural labor force which provided the surrounding
farmers with an ever-increasing market for their produce,

From the eighteen-nineties until the late nineteen-twenties,
pulp production alone at first, and then pulp in conjunction with
paper production constituted the major industrial activity of the region,
During that time, population increased two and a half times, with the
urban centers receiving about 60 per cent of the increase,

Pulp production had originally been started largely to supply
the British market because the Lake St, John - Saguenay area was
particularly suitable for this purpose, The extensive woodlands of the
area no longer yielded sufficient trees sultable for lumbering, but
there was a plentiful supply of smaller trees, chilefly spruce, balsam,
and jack pine, which were quite suitzble as raw materiel for pulp, These
could be brought to the mills from the interior on the numerous waterways,
and since tide water from the Gulf of St, Lawrence extended up the
Saguenay as far as Ha Ha Bay and Chicoutimi, pulp could be loaded directly

for shipment to overseas markets,

3 Johnston, ibid,, pp. 50, 62.
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The story of the pulp mills of the reglon is a rather

close parallel to that of lumbering, The chief export market at
first was England, but Scandinavian compétition made pulp production
unprofitable almost as soon as it had resched sizeable proportioms,
As a consequence, companies operating pulp mills only underwent de-
cline, But those that had foresightedly added pasper production to
their operations expanded still further because of a new market for
the finished product in the United States,

By the end of World War I, U.S. forest reserves had become
seriously depleted, and because of a proviacial embargo on unprocessed
wood products, the United States had to accept the location of pro-
cessing industries at the source of raw materials,

The producers of pulp and paper had a twofold advantage in
the Saguenay region, First, the numerous rivers made possible the
transport of large volumes of logs to the mills, Second, because of
the sharp drop in the elevation of the Lake St. John-Upper Saguenay
basin to the tide waters of the Gulf of St, Lawrence, there was an
abundance of hydraulic power potential, This the paper mille needed
in large amounts,

The first hydraulic power station had been built at
Chicoutimi as early as 1895, but the development of hydro-power did not
really gain much momentum until after World War I when the paper pro-
ducers came to rely increasingly on hydraulic power generated in their
own stations, The paper mills built their own stations, Furthermore,
they did a considerable amount of regulatory work to the drainage system

of the region because paper production requires firm power, Hydro-electric
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energy cannot be stored, Thus a statlon of, say, 10,000 horsepower
installed is of little use if it delivers only one third of its potential
during six months of the year, Thus, to regulate the run-off, storage
dams and reservoirs have to be built, The size of the stations built
during the early phase of hydraulic electrification, from 1895 to 1920,
varied considerably, The largest station was built at Kenogami on the
Au Sable River with an installed capacity of 27,200 horsepower,

With new stations being built and further regulatory work
becoming necessary, knowledge of the hydraulic system of the region
increased, Engineers began to realige that the ultimate power potential
was of hitherto unheard-of magnitude, Until about 1920, many small and
medium-sized plants were built to satisfy the immediate and near future
requlirements of adjacent paper mills, Gradually, however, it was
realized that in order to mske future expansion feasible on a large scale,
larger blocks of power should be developed, Impressed by the power
potential, some entrepreneurs of the region were even beginning to think
in terms far exceeding the present and rrobable future requirements of
the paper mills,

By then, two of the largest known mower sites were as yet un-
touched: the Grand Descharge, where the Saguenay flows cut of Lake St,
John north of Isle Maligne, later to be known as the Upper Develomment;
and the Chute-a-Caron, the plant site, a few miles downstream, later to
be known as the Lower Development,

Prior to World War I, both these sites had been acquired by
men who wished to develop them with the intention to attract, if

necessary, industrial customers other than the paper mills, These men
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lacked capital, however, and one of them succeeded in getting an
influential American industrialist interested in the sites, In
1913 Mr., J.B., Duke, of tobacco fame, at the time Interested in
nitrogen production based on cheap hydro-power, bought the rights of
the two sites from the original owners,

Dukels nitrogen project never materielized, His troubles
were twofold: One, certain technical problems pertaining to the pro-
duction process could not be solved, and two, in order to firm up power
of a station to be built at Isle Maligne, the water level of Lake St,
John would have to be ralsed, thereby flooding low lying farmland.

There was a prolonged wrangle withthe Provincial Government over this
problem which delayed construction of a station for many years,

Construction was finally started at Isle Maligne in 1922,

a venture into which Mr, Duke entered with Sir Williem Price, a grandson
of William Price, the lumber king of an earlier era, The Isle Maligne
station was completed in 1925, and its first customers were several
paper mills as well as the Shawinigan Water and Power Company which was
connected to Isle Maligne by a transmission line, 125 miles long,

In the following year, the production of aluminum at Arvida
commenced, alsoc based on Isle Maligne power, and a new era of industrial
expansion had been inaugurated,

The broad outlines of what followed are indicated, at least in
part, in the previous chapter, When the Great Depression struck, its
effects were felt particularly strongly since both major Industries
depended so heavily on exports. Little progress was therefore made

during the height of the depression, There was only one notable exception
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~ the construction o a new power house on the Chute-s~faron site, It
had been started at the height of the boom and was completed in spite of
the depression,

As we mentioned in the previous chapter, recovery for the
aluminum industry occurred on a moderate scale even before World War II,
Waturally, this had favorable repercussions in the surrounding reglon,
These developments were subsequently dwarfed by the effects of war-
time expansion, Since the aluminum industry began to welgh more and
more heavily in the overall economic picture of the region, war-time
changes were of much greater magnitude than in the rest of the province,

In order to gauge the role which the aluminum producer has
played in the Saguenay region, let us consider the following:

The Saguenay district was fortunate in that it had all the
prerequisites for a balanced growth, The importance of agriculture
has declined only relatively to the industrial sector. Without these
features of balanced growth, a population increase higher than that for

the rest of the province could not have been sustained over the decades,

Province of Increase over Lake St. John, Increase over

Year Quebec Period Chicoutimi Period
Millions Per Cent County Per Cent
1901 1.65 - 37,000 -
1911 2,01 22 50, 500 6
1921 2.36 17 73,000 5
1931 2.87 22 106,000 L5
1941 3433 16 143,200 35
1951 4,06 22 198,000 38
1956 h,63 1k - 235,000 19

Source; Johnston, ibid., p. 102,
Dominion Bureau of Statistics,
Census of Canada, 1956 Population, Rural and Urban Distribution,
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It is interesting to note that the rate of increase in the
Saguenay region was the highest before sluminum had become a large
scale industry, Very rapid expension was possible until the agricultural
and wood products potential had been fully utiliged, Once these limits
were approached, continued further expansion depended then on the settle-
ment of another major industry in the region, The ascendancy of the
aluminum industry in the region was slow at first, largely because of
the depression, The war years and the surge in post-war demand for
aluminum, however, have increagsed the region's dependence on the industry
considerably,

It is difficult to assess the contribution which the aluminum
producer maekes to the reglon in the form of employment and income
generation, but perhaps some rough estimate might serve %o indicate
the general magnitude,

The carrying on of smelting activities generates income streams
which may be divided into permanent and non-permanent, Investment
expenditures are the maln example of the latter group. These have
amounted to hundreds of millions of dollars since the outbreak of
World War II, Much of this expenditure must have drained away directly
through impor%s into the region of construction equipment and materials,
During the war much of the labor force employed in construction had to
be brought from outside the region, For instance, a large camp was
established to house the men working on the Shipshaw II project, When
the project was completed, the camp was dissolved and most of the men
left the region. While they were there, their wages spent created
more income there, but upon cessation of construction, this income

stream dried up as the men moved away, A similar pattern 1s probably
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true today although a larger part of the labor force on comstruction
projects is now drawn from the region itself,

The more important mermanent income stream generated by
the smelting activities results from wages and salaries paid in the
region and materials and services purchased locally. Compared with
the value of output, the number of men employed by the aluminum
smelters is rather small, However, the existence of an industry
within a certain region creates a number of Jobs indirectly, and we
should take these into account if we are to attempt an estimate of
total employment caused by the presence of the industry.

In 1954 the Stanford Research Institute undertook a study
of a region similar to the Saguenay, also with the objective of gauging
the lmpact of an aluminum industry on the surrounding reglon, The
case studied was the Pacific North-West where the role of the aluminum
smelters is similar to that in the Saguenay. As a measuring device,
this study has attemnted to express, on the basis of the per capita
income of the region, the equivalent population that could be supported
by the direct expenditures of the aluminum producers of the region,
For the Pacific North-West, the population figure corresponding to all
types of expenditures in the region is as high as five times the figure
corresponding to the wage bill alone, Many of these expenditures,
for instance industrial consumption of aluminum and purchase of power

from third parties, do not apoly in the Saguenay region, If we

6 Stanford Research Institute (Carleton Green), The Impact of the
Aluminum Industry on the Pacific North West, Vancouver, Wash,, 1954,
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eliminate 2ll expenditures from the Stanford study which would not
apply in our case, we are still left with a figure indicating a
population twice as large as that supported directly by the payment
of wages and salaries,

If the two regions, the Pacific North-West and the Saguenay,
are at all comparable in the present context, we may estimate the total
number of people finding employment in the Saguenay region as a result
of the aluminum industry having located there, Since the present
direct employment is approximately 8,000, we may conclude that a total
of 16,000 people find employment,

In the Saguenay region, the active labor force is about 29
per cect of the total population, Thus, 16,000 men employed correspond
to a population of 55,000 which is close to one quarter of the totai
population of the region in 1956, This amply illustrates the pre-
ponderance which the aluminum industry has in the Saguenay dlstrict,
particularly when we consider that the above population figure supported
by the industry is less than one half of one percent for Canada as a

whole,




CHAPTER FOUR

INTER- AND INTRA-INDUSTRY TRANSACTIONS

A STATISTICAL VIEW

The growth of the Canadian aluminum industry hy,d been slow
in gaining momentum, and the industry's integration into the economy
has been a gradusl one,

The first smelter at Shaowinigan Falls was entirely supplied
with alumina, cryolite and carbon from the parent company in the United
States, Thus virtually the only incane effects created in Canada -
other than the ones incurred during construction -~ were wages and
salaries pald for the smelter operations, Out-of-pocket cost of
production of company-owned power is exceedingly low,

In contrast to Shawinigan Falls, Arvida soon obtained its
own alumina facilities followed by a plant for the manufacture of carbon
electrodes, Raw materials and fuel still had to be imported. Until
a few years ago, cryolite, which is used in the electrolytic bath, had
to be imported from Greenland, the only place where it is found in its
pure form, It is now being replaced to an increasing extent by
synthetic cryolite made in Canada from sulphur and fluospar, The latter
material comes from Newfoundland; other raw materials, such as petroleunm
coke for the beking of carbon electrodes (anodes), and metallurgical
coke for the pot lining (cathodes), are still imported today.

Although the processing of raw materials has been shifted to
Canade to an increasing extent, most of the raw materisls are not available
in this country and must be imported., Nevertheless, the value added by

Canadian operations has tended to increase,




- L7 -

When aluminum production first started in Canada, all raw
materials were brought in from the United States in processed form,
ready to be used in the smelting process, Practically the whole
smelter output was re-exported, As operations grew in size, however,
ramifications developed to an increasing extent, Raw materials were
processad in Canada and some previously imported goods were made nore,
Furthermore, as fabricating establishments grew, a greater volume of
the smelter output was absorbed by local industry, As the acceptance
of the metal grew, an increasing number of end users became customers
of the aluminum iadustry within the borders of Canada, Eventunlly,
the Aluminum Company of Canada developed side lines such as the sale
of calcined bauxite to chemical companies as abrasives, By the time
the industry was a fully integrated concern, inter- and intra-industry
trensactions had become quite complex. A description of such trans-
actions will be simplified by the use of a new method of statistical
presentation, Input-Cutput analysis,

Such an anslysis will permit us to gauvge as accurately as
possible the position of the Canadian aluminum industry within the frame-
work of industrial and commercial activity, Although research in this
field of Input-Output tablee goes back to before World War II, practical
applications of this technique have so far been limited, and some of the
difficulties encountered with it have not yet been solved satisfactorily,
These difficulties, however, crop up mainly in coanection witk inter-
temporal comparisons. For the purpose of taking a "snapshot", which
we propese to do here, Input-Output tables are quite adequate,

For the present purpose, the year 1949 has been chosen for

enalysis because the Dominion Bureau of Statistics just recently published
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1
en Inwut-Output tatle for Ceaada for that year. Thus it wes wpossible

to construct & table for the sluninum iadustry viich can be considered
tn te tie elsboratios of one mart of the U.3.3. table. In arriviag at
ths various values, the sane concepts have been used as in the D.B.S,
table, At lezst two of those staud cut acd deserve special meation:

(1) Ianuts are broken down into intermediate imputs, mostly
rew nateriale, goods =2nl services purchased frowm other iandustries, and
~rimary inmuts, -uch as labor, -wefits zud devreciation, By listing
veges zod salaries sevarately ia the latter category, rather than
imating this expense to the various stages of production, individual
values are fundaneatslly differeat from accounting values, For examnle,

en accomtins Statesent of Wet Incorie may look as follows:

Sales (f.0.%. Tlant) 100
Cost of Goods Sold 65
Gross On, Profit 2hH
Afministrative, Selling

and General Exyense 15
Incoine before Tax 20

o G UTI
Tex & 47%
et Ticore After Taex

Denreciation absorbed:

S
ey
(&
P

JFor the murpose of an Inmut-Cutmt tehle, the same omeration would be

erprzssed as follows:

Domicion Bureau of Statistics. Research aad Develorment Division:
The Inter-Iadustry Flow of Goods and Services, Cenada 1549, Cttawa,
19r0.
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Intermediate Inputs;

Materials purchased from
other industries: 40

Total Intermediate Inputs: (40)

Primary Inputs:

All labor, wages and

administrative salaries: 30
Corporate profits before taxes: 20
Depreclation: 10

Total Primary Inputs: (60)
Total Input: 100,

(2) The treatment of cost of traasporting the outpu’ to the
ultimate coasumer, There are basically two methods open:

a) making the asswaption that the purchaser buys a product f.o.b, plant
from the industry which produces it, and then contracts separately
with the transmportation industry to deliver his purchase;

b) making the assumption that the consumer purchases a "package deal'
from the supplylang industry, which includes transportation to the
purchaser!s location, In this case, transportation would have to

be shown as an input into the supplylng industry.

This latter method is the one adopted by the D,B.S., study,
and we have consequently adopted it also for our purposes. Thus, the

above numerical example would have to be written as follows;




Intermediate Inputs;

Materials purchased from

other industries: 40
Services purchased from

transport industry: 5

Total Intermediate Inputs: (45)

Primary Iaputs:

All labor, wages and

administrative salaries: 30
Corporate profits: 20
Depreciationg 10

Total Primary Inputs; (60)
Total Input: 105,

Corporation taxes are not reflected in Input-Output tadles
so as to make the aggregate of results comparatle to the Gross KFational
Product concept of the National Accounts,

The output of an industry is subdivided according to the same
pattern as applies to inputs, Sales to other industries are classified
as "intermediate outputs®, The personal expenditures (of the ultimate
consuner) as well as government exvenditures on the goods and services
nroduced by a varticular industry are classified as "final output.

Also falling into the latter category are exports and changes in inventory:

Qutput Industry A

Total Personal Govi, Gross Change Total
Industries Inter- Exports Expend- Expend- Domestic in Pinal Total
X Y Z nmediate iture iture Invest- Invent- Qutput Output
Cutput ment ories

20 20 15 (55) 10 20 5 10 5 (50) 105
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Constructing an Input-Output table for the aluminum industry
is rather difficult because data are not available in as great detail
as would be desirable, Although we have so far loosely spoken of the
aluminum "industry", this term is, as far as smelting operations are
concerned, synonymous with one company.Since the Dominion Bureau of
Statistics publishes its industrial data in such a way that no inference
can be drawn as to the operations of any varticular company, D.B.S,
data on aluminum smelting are for practical purposes non-existant,

We had to rely for information largely on annual reports and company
prospectuses, therefore, for data on smelting.

To determine the input of aluminum smelting, we had to impute
much of the data used, and the results should therefore not be regarded
as actuals but rather as estimates, As estimates, however, our
results are likely to be fairly reliable, All estimates lie within a
well defined scope of possibility of error, and since this scope can
be narrowed down appreciably, incorrect estimates are unlikely to be
large enough to invelldate the final results,

To be specific, we know the total tonnage produced by aluminum
smelting, and we 2lso know its sales value. We know profits and de-
preclation, since they are published by the company. Thus we are left
with the task of breaking down Cost of Goods Sold and Administrative,
Selling and General Expense, In breaking down the former into raw
materials and labor, we are alded by the fact that aluminum reduction
requires technologically gquite inflexible inputs, the quantities of which
(per ton of final output) are known, The production of one ton of

aluminum requires a fixed proportion of bauxite of a specific aluminum
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and silicon content, and a known market price for such bauxite exilsts,
This market price is usuelly quoted for bauxite of a certain purity,
should the ore be below the st,ndard its price would be adjusted
accordingly. Thus for our purposes it does not matter whether U, #%,
or 5 tons of bauxite were used for one ton of ingot, The value of
bauxite input per ton of output must have remained much the same.2

As regards power, again an unvarying amount is required to
produce one pound of aluminum, Electric current used in the reduction
cells is somewhat below ten kilowatt hours per pound (kwhrs/1lb), but 1t
is generally sccepted to use the figure of 10 kWhrs/lb since this very
closely approximates total power requirements, including such ancillary
ones as heating, lighting etc, The quantity of power used can thus
be estimated, but it 1s difficult to estimate the value of this amount
of power,

Since aluminum production depends so heavily on power, the

true out—of-pocket cost of power has traditionally been a clossly

guarded secret with the major producers throughout the world., TFortunately

an estimate of the Aluminum Company of Canada's power cost during 1949
: 3
has been published. This estimate appears to be reliable aund was used

in the present calculatious,

2

This method assumes of course that the base price for bauxite remained

unchanged during the period, or that an average for the year has been
taken,

3 Aluminum and the Four North American Producers, First Boston
Corporation, New York, N,Y,, 1951,
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Bauxite and power maske up the largest part of the total
raw material input. A similar approach to that discussed above
for bauxite was used to calculate the quantities aud values of the
other materiels. These included the chemicals used in the alumina
plant, and material used for the manufacture of electrodes,

After estimating the values of the physical inputs, we
were left with a residual of Cost of Goods Sold, plus Administrative,
Selling and General Expense, This residual had to he wages and
salaries, as well as a number of smaller items which could not be
linked to any particular phase of operations, To mention just a few:
rent of head office space, office and shop supplies, normal repairs and
maintenance charged to c¢ost of production, Principal arbvitrary
assumption in the present estimate, and the greatest single possibility
of error, lies in the split of the residual between wages and salaries
on the one hand, and certain "unallocated" items on the other,

As regards the disposition of smelter output, by far the
largest part wes exported, The remainder was allocated, via the
aluminum products industry, to the various domestic industries on the
basis of percentages of ultimate end uses as estimated by the Aluminum
Company.

One further possibility of inaccuracy should be mentioned,
although it is a minor one: OFf the various ancillary raw nmaterials,
some were wholly imported, some were made by the company or purchased
within Canada, and some were both imported and procured domestically,

For the latter group no data as to domestic or foreign origin were
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available, and their value has been split somewhat arbitrarily as
between input "Imports" and input "Industry X", However, since

the aggregate value of this group accounts for only a small percentage
of the total, the split finally used, even if inaccurate, could not
distort the overall resulte to any extent,

Finally, all information has been treated as if all inputs
flowed through two industries: First, intermediate and primary inputs
are introduced into the aluminum smelting division of the non-ferrous
mining and smelting industry, the latter being a Dominion Bureau of
Statistics classification used in their Input-Qutput table for Caneda,
Almost the entire output of the aluminum smelting division is treated
as going to the aluminum products industry, a division of the "Non-
Perrous Metal Products, n,e,s. " industry (intermediate output), and
to exports (final output), (Tables III and IV,) A further set of
tables then shows the flow of ingots and other inputs through the non-
ferrous metals industry to the ultimate consumer, To complete the
picture, activities other than the main activity have been taken.into
account, Examples of such activities are sales of chemicals and sales
of power to private consumers,

Only one further comment is required for Table III, that
items 41l and Ll should be treated together, The split between thiem

is nothing but an estimate of annual reant of head office space,

!

Not elsewhere shown,
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TABLE 111

Inputs = Ingot Stage

o)
No, Olassification Name of product Values of each Non-ferrous mining
produc t & smelting (Total)
Non~ferrous
4  mining and Hydro-power $u4, 200,000
smelting
Non-metals, Limestone, $ 700,000
6 mining and Cryolite, 2,450,000 3,307,000
guarrying Fluospar 157,000
Products of Coal, 473,000
34 petrol and Pot-lining 5,203,000
coal materials 4,730,000
Chemicals
35 and allied Sode ash, 1,326,000 1, 340,000
products Sulphur 1,200,000
From smelter to
38 Transportation fabricating plant 2,260,000
to border
Pinance, Rent,
Ly Insurance, Sun Life 4,000,000
Real Estate Building
. Limestone, 71,000
Cryolite, 805,000
Coal, 473,000
Soda ash, 1,325,000
43 Imports Sulphur, 126,000 18,860,000
Pot-lining mat'l, 530,000
Bauxite, 7,410,000
Petr, Coke, 3,540,000
Pitch, 2,370,000
Fuel 0il 2,210,000
44 Unallocated 7,000,000
Total Interim
45 Input 42,170,000
Wages and
46 Salaries 19,200,000
Corporation
47 Profits 34,000, 000
bl Depreciation 5,950,000
Total Primary
o Input 59,150,000
53 Total Input 101,320,000
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In Table IV, the value of outmt going to the aluminum
products industry under "Non-Ferrous Metal Products Industry" is as
reported by Dominion Bureau of Statistics for 19M9.5 Total value of
exports also correspond to the D,B,S, figures of exports from Canada
for that year, The red inventory adjustment is more than a balancing
itenm, he Aluminum Company of Canada shows a reduction in iaventories
in 1949 of 32,400,000, The larger part of this was taken to be a
reduction in the finished goods inventory of the smelter section, since
the volume of icventories of raw materials are normally held closely
to what is required by good operational practices,

Invuts into the aluminum products industry were not difficult
to establish since nost of them, including salaries and wages, are
published in the D,B,S, census of production for the industry and so is
the value of the final output, The residue was then split between
depreciation and corporate profits by assuming that the ratio of de-
preciation to profits is the same for the industry as it is for the
Aluminum Company of Canada, Since the latter company accounts for
about 85 per cent of the output of the aluminum products industry, this
is a reasonable assuuption,

Both Table V and Table VI have imports as an input iten
because a wide range of aluminum products ia varying stages of pro-
cessing were imported, ilost of the finished goods (kitchenware, garden
furniture, etc,) went directly to the consumer, Semi-finished goods,
such as sheet and extrusions, went to various fabricating establishments

for further processing,

5 Dominion Bureau of Statistics, Census of Production, Aluminum
Products Industry, 1949,




TABLE IV

Qutput - Smelting Stage

(31) (H4) (48) - (49) (50) (51)
No. Classification Non-ferrous Total Total
metal Intermediate Inventories Exparts Final Total
products Output Out put Output
Metal Mining
and Non-ferrous P \
L  HMining and 17,900,000 17,900,000 (1,480,000 84,900,000 83,420,000 101,320,000

Smelting

I
1
-

'
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TABLE V

Inputs - Non—Ferrous Metal Products

(31)
No. Category Names of Commodities  Non-ferrous Metal
Products
L Non-ferrous mining Ingot 17,900,000
and smelting Coprer, etc, 130,000
28 Iron and Steel Steel Core, etc, 140,000
products
34 Products of Fuel 500, 000
Petrol, and Coal
Miscellaneous
36 Manufacturing Plastic handles etc, 1,000,000
Industries Unallocated 200,000
38 Transportation To consumers and 2, 300,000
to border
Lo Electricity 500,000
43 Imports Semi-fabs of 4,230,000
aluminum
Total
L5 Intermediate 27,000, 000
Input
Le Wages and 13,900,000
Salaries
Corporation
L7 Profits before 9,100,000
Tax
bl Depreciation 3,100,000
Total
52 Primary 26,100,000
Input
53 Total Input 53,100,000




TAPLE VI

Output - Non-Ferrous Metal Products

(1) (29) (35) (37) (44) (45)
No, Category Agriculture Transporta-~ Chemical Construction Unallocated Total Personal
tion Products Intermediate Expendi-~
BEquipment Output tures
Non~ferrous
31 Metal 1,940,000 10,100,000 2,400,000 21,400,000 3,060,000 38,900,000 5,930,000
Products
43  Imports 3,770,000
e3) ) (50
Jo. OCetegory Change in Exports Total TOTAL QUTPUT
Inventories Final
_ Out put
31  Yon-ferrous §30;00§\ 3,200, 000 14,200,000 53,100,000
Metal Products -
42 Imports 3,770,000

1
n
(Xe

[
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Since the Dominion Bureau of Statistics on Input-Qutput
transactions 1s drawn up on an establishment basis, the values for
a particular industry include those ltems which are alien to the
main product line, but made in the same plant, For instance, the
services of a trucking fleet operated by a manufacturer of machinery,
are included in the value produced by the machinery industry, rather
than being imputed to the transportation industry.

Similarly, D.B.S, figures on the Non-Ferrous Metal, Mining
and Smelting industry.include the sale of such non-metal products as
chemicals, etc, PFurthermore, the aluminum smelters, or more exactly,
thelr power stations, make available a fair amount of hydro—eslectricity
to the residents of the region in which the stations are located,

Since the chemicals are sold almost entirely to the chemical
industry, that part of the output is shown as going to the chemical
industry, Power, however, is not sold direct to the consumers, but
rather to a distributing company which retails the electricity to the
ultimate consumer, Thus part of the output (power) of the smelting
industry is shown as going to the Electricity industry, from which in
turn it goes to the ultimate coasumer, All this is reflected in
Tables VII and VIII,

Thean, superimposing all the above tables, we obtain Table
IX which can be related directly to the Dominion Bureau of Statistics

table for Camada for 1949,
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TABLE VII

Input - Chemicals and Power

(&)
Loc. Category Non-Ferrous Metal
Mining and Smelting

y3 Imports (Bauxite, 2,600,000
0il)
Intermediate
45 Input 2,600,000
46  Wages and Salaries 1, 700, 000
47 Corporation Profits 2,600,000
51 Depreciation 200,000
Total Primary
52 Input 4,600,000
53 Total Input 7,200,000
TABLE VIII

Qutput - Chemicals and Power

(35) (40) (bh) (51)
o, Category Chemical Electricity Total Total
Products Intermediate Cutput

Qutput

Non-ferrous
L mining and 6,100,000 1,100,000 7,200,000 7,200,000
smelting
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TABLE X

Input per Dollar of Output
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PART II

CHAPTER FIVE

MONOPOLY, COMPETITION, AND THE ECONOMISTS' FRAME OF REFERENCE

In April of 1937 the United States Government brought to
court an anti-trust action against the Aluminum Company of America
EE~E£'1 The initial court actlon lasted for five years during which
time some 40,000 pages of evidence were presented, Specifically, it
was alleged that the Aluminum Company of America

1) had monopolized the markets for virgin aluminum

and certain semi-fabricated products,

2) had eatered into conspiracy with other companies
abroad, including Aluminium Limited, for the
purpose of fixing prices, restriecting imports,
etc,, and

3) was guilty of "other misconduct", i,e, it charged

extortionate prices and made exorbitant profits,
The remedial action sought by the plaintiff was the dissolution of
the Aluminum Company of America,

Judge Caffey, in giving the trial court!s opinion in June
1942, found the defendants not guilty on all counts and ordered the

Government !'s petition dismissed.

1 The Y"et al" iancluded some 25 subsidiaries of the company as well
as Aluminium Limited. It also comprised 37 directors, officers,
and priancipal share-holders of the Aluminum Company of America,

Federal Supplement, West Publishing Co., St. Paul, Mimn,, Vol,
4 T19L2, p, 22k,
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The trial courtl!s decision, however, was appealed, In
March 1945 Judge Learned Hand handed down a judgment which differed
in some important aspects from that of the lower court,

First, Judge Hand held that the Aluminum Company of America
(Alcoa) was an illegal monopoly and that it had been a monopoly at the
time of the first trial, He contended that size alone - in this case
measured by the fact that Alcoa controlled over 90 per cent of the
ingot market - constituted an offence under the Sherman Act. even in
the absence of evidence of restrictive practices,

Second, Judge Hand found evidence of a "price squeeze" in
the sheet market for the purpose of forcing out independent makers of
aluminum sheet, Such action on the part of Alcoa, however, had ceased
twelve years prior to the trial, and Judge Hand consequently confined
the court'!s action to an injunction against a resumption of such
practices in the future.3 Judge Hand elso conceded the plaintiff's
contention that Aluminium Limited's cartel agresments had affected
imports into the United States.u

One of the outstanding features of the trial was that, although
a monopoly had been found to exist, it was established that monopolistic

power had not been exercised for some time prior to the trial. Mostly

3 Pederal Reporter, West Publishing Co., St, Paul, Minn,, Vol, 143,
1945, p. W4T,

This contention has since been disputed by Louls Marlio: The
Aluminum Cartel, Brookings Institution, Washington, D.C,, 1947, vp. 43~
45,  Whether Mr, Marlio's refutation is valid is not considered
essential in the present conftext, A discussion thereof is consequently
omitted,
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for that reason, the court dld not grant the relief sought by the
rlaintiff, i.e. the dissolution of Alcoa. Instead, the court
recommended an attitude of waiting to see if the Defense Department's
disposal of war-time Government aluminum plants to new eantries into
the industry would establish a sufficient degree of competition,
The case remained open for a period of five years during which time
voth parties could seek further relief, Both did, Alcoa petitioning
the court to declare that the company no longer had a monopoly of the
ingot market, and the United States Government petitioning that conm-
petitive conditions had not been established and that this could be
accomplished only through a divestiture of some of Alcoal's assets.
5

In June 1950 Judge Xnox handed down his opinion, He
rejected both petitions, but afforded the plaintiff some minor relief
by finding that certain patents issued by Alcoa were unenforceablg,
Although still finding no evidence of collusion between Aluminium

6

Limited and Alcoa, he concluded:

"One must indulge the conviction that the control

which may be exercised over Aluminium Limited by

the controlling stockholders of Alcoa is of

enormous importance, No matter how lawful the

relations with Aluminium Limited may have been

in the past, were I now to ignore the potential

power which resides in the nexus, ny duties in

this proceeding, as I understand them, would

not be adequately discharged,"

As a result, the Judge ordered persons holding large blocks

of shares in both Alcoa and Aluminium Limited to divest themselves of

5 Federal Supplement, Vol, 91, p. 333,

6 Ibid., ». 333
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their holdings in either one of the two companies, Furthe more,
another waiting period of five years was Instituted to determine whether
Alcoa would still have a monopoly at the end of the pericd,

Recently the United States Government asked for an extension of
this latest trial period for another five years on the grounds that it
was still premature to determmine whether Alcoa should divest itself
of certain of its assets, and that the competitive situation in the
industry remained inconclusive,

Judge J.M, Cashin rejected this plea on the grounds that Alcoals
share of the aluminum market had declined while its chief competitors,
Kaiser Aluminum and Chemical Company and Reynolds Metals Company, had
"more than maintained their competitive position in the phenomenal
expansion of the ind.ustry".7

Barring a successful appeal by the United States Government,
the Aluminum Company of America will now at long last be free from
prosecution under the Federal anti-trust laws, Undoubtedly, this
turn of events was greeted by the industry with a sigh of relief,

To the aluminum people it was a sign that justice had prevailed at
long last,

In other gquarters, however, the latest, and possibly last,
decision in the famous "Alcoa Case has probably been received with
dismay and indignation, Many economists are bound to feel that with
this decision a monopolist has been aided and abetted at the expense

of the public, An outstanding spokesman of this group is Dr, Adams,

! Business Week, July 6, 1957, p. 38.
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who comments on the 1950 decision of Judge Hand as follows:
"The result is that aluminum today is a three-producer
industry; that Alcoa, instead of being a single
firm monopoly, now exercises residual monopoly power
through price leadership and other means, that the
concerted action typical of oligopoly has replaced
the unilateral action of monopoly. A ringing
Jjudicial denunclation of monopoly has produced
little in the way of affirmative relief, Vigorous
and effective competition has not been re-established
in this basic and vital industry,"

This is much stronger langusge than can be found in the work
of D,H, Wallace, merhaps the most famous student of aluminum market
cont rol, It would be futile to disagree with elther Wallace or Adams
on purely technical grounds, We find ourselves, however, in fundamental
disagreement with the basic attitudes shared by Wallace, Adams, and a
numbver of other writers on the subject of market coantrol, But rather
than Jjoining battle on such questions as whether and how size can be
taken as measure of the degree of monopoly, it might be helpful to
offer some more fundamental reflections,

The views of Adams cited above have their antecedents in
the nineteen~thirties, and it is in this period that one should look
for the roots of the thoughts with which we find ourselves in
disagreement,

Why did economists attack monopoly so often with an almost
religious zeal?  Surely not because of the injustice inherent in a
stockholder receiving in the form of dividends benefits which should

have more properly accrued to an ultimate consumer, If that had

Walter Adams; "The Aluminum Case: Legal Victory - Economic Defeat,
American Economic Review, Vol, U1, 1951, p. 915,
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been the economistst concern, welfare econenics, taxation principles
and the theory of distribution would have to be contested with equal
fervor..

The crusading spirit so often encountered in writings on
imperfect competition stems undoubtedly from a different motivation.
Many writers in the nineteen~thirties foresaw in the seeming decline
of competition the doom of our whole sccial structure, It was during
that time that Arthur R, Buras wrote:9

"The rise of 'heavy industries!, changes in methods of selling,

and the widening use of corporate forms of business corganisation
are bringing, if they have not already brought, the era of com-
petitive capitalism to a closs, These changes have swept across
the industrial scene in America with remarkable speed since the
closing years of the nineteenth century. Yet there has been
astonlshingly little analysis of their significance. Much has
been written of the history of individual pools and trusts, and
accusing fingers have been pointed at the increasing concentration
of control over industry. This literature is founded upon

naive concentions of 'competition! and 'monopoly! and unreal
assumptions concerning the possibility of reviving the competitive
market, It has been too much concerned with judicial efforts

to apply the anti-trust laws and too little with the underlying

forces making for change and with the consequences of the manner
in which they have been transforming the industrial syctem,™

Although Professor Wallace was specifically concerned with
the market behavior in the aluminum industry, he had much in conmon
with Burns, Their objectives were simjlar, Both set ocut to learn
from observation, Burns in a comprehensive way by studying the entire
field of industrial and commercial activity, %=llace by concentrating
on one particular segument, It is interesting to note that in spite

of their difference in subject matter, they arrived at very similar

J Arthur R. Burns: The Decline of Competition, McGraw Hill, Hew York,
London, 1936, Preface p., v.
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conclusions, They were greatly disconcerted by the threéts to our
free market system inherent in ologopolistic power,

Although Burns and Wallace had tempered much of the
limitations of their economic "tool kits" with a good deal of mature
insight into the workings of the economic system, it can now be seen,
with the benefit of considerable hindsight, that even they labored
under handicaps of far~reaching consequences,

It is doubtful that any economist prior to the pablication
of Keynes! General Theory seriously questioned Sayts Law of the Markets,
Prior to the General Theory, economists on the whole believed that if
only left to its own devices, the esconomy would return to full emmloy-
ment equilibrium, The slogan "prosperity around the cormer" was more
than wishful thinking, It was the manifestation of an almost religious
belief in the Natural Law, When improvements did not materialise,
economists naturally looked for obstructions in the price policies and
restrictive practices of Big Business,

In speaking of the everwidening practice of price maintenance
in the face of declining demand, one author glves expression to this

10
belief as follows:

The evolution of industrial policy in recent times has thus
served in substantial measure to prevent or impede the function-
ing of the competitive price mechanism, That is to say, over
an everwidening segment of the economic system the process of
persistently expanding purchasing power by means of price re-
ductions has been checked, Thus one of the orimary agencies

of adjustment upon which the capitalistic system was supposed
to rely has in substantial part ceased to be operative,"

10 H.G, Moulton: Income and Economic Progress as quoted by E.G. Nourse
and H,B Drury in Industrial Price Policies and Econouic Progress,
Brookings Institution, Washington, 1938, p. 6.




- 72 -

Keynes is still today a controversial figure in many quarters,
and yet there are few people who do not asccept, explicitly or implicitly,
his refutation of Say!s Law, Among economlsts it is generally agreed
now that a stable under-employment equilibrium can exist irrespective of
any perticular market form, At the same time there are few who would
be gravely worried by this possibility., We have now at our command such
an impressive arsenal of monetary and fiscal tools that a recurrence of
anything apoproximating the gravity of the Great Depression seems unlikely,
Unlike death and taxes, depressions are no longer inevitable, Even
business men, to many of whom Keynes is still anathema, would think it
inconceivable for a government to stand by idly in times of a serious
economic crisis,

During the Great Depression, the curse of Say's Law, and the
neo-classical concepts which it epitomizes, was that 1t made economists
look in the wrong direction in their search for the causes of depressions
and the decline of competition, - Today it is not even certain that
competition has declined at all, even though price maintenance has long
since become the general rule rather then the exception,

Say!s Law is now little more than a chapter in the history
of economic thought, Admittedly, in the event of a depression, sharp
cutbacks in industrial production together with nrice rigidity may well
aggravate the existing difficulties, Few economists could be found,
however, who would seriously advocate that these are the causes of a
husiness downturn, It is generally agreed that a modern government
can, by fiscal and monetary means, avoid a serious depression altogether,
Thus the problems of the nineteen~thirties need not rise to plague us

azain,
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Apart from their preoccupation with neo-classical concepts,
writers in the nineteen~-thirties labored under an equally severe, yet
less tangible handicap, They wrote against the backdrop of the most
severe and protracted devression which modern capitalism had ever ex-
perienced,

Men of the calibre of Burns and Wallace had attributed great
significgnce to the dynamics of the economic process which produce a
vattern of perpetual change, Their works will in all likelihood prove
to be of lasting value mainly because of their emphasis on the dynamics
within the economic system, Tevertheless, the markets they observed
were more or less stationary. It was thought possible that recovery
would bring a return %o the high level of prosperity of the late nineteen-
twenties, but it seems doubtful that »nrior to the war anyone would have
envisaged the magnitude of the expansion of economic activity as it was
experienced in the nineteen-forties and !'fifties, 3By the =1ad of the
uar o aew school of economists had become established, They had shed
to a large extent the tenets of the neo-classicists, but their thinking,
too, was so thoroughly conditioned by the experience of the Great
Denression that they expected a slump upon the cessation of hostilities,

This slump did not materialize, Instead, North America
expverienced an unprecedented boom based, unlike war-time expansion,
mostly on civilian demand, Economists are gradually accepting the
possibility that expansion need not be ephemeral but, rather, may be
an integral part of our economic enviroament, What is mcre, it is
now believed trhat the growth of the économy can be sustained indefinitely

at levels higher than anyone in the 'thirties would have thought possible,
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The thought occurs that in a general atmosphere of dynamic growth it is
not necessary to be as worried about the problems created by the pro-
minence of the large, powerful corporation as economists were in +the
vast. The problems encountered in a growing econony are different from
those in a stationary or declining ecornonmy, The problems which were so
much in the foreground during the nineteen~thirties may not have dis-
appeared altogether, but they have receded into the background, giving
way to new problems,

Many questions pertaining to the functioning of the market
system are associated with the large cormoration and its influence over
markets, The first sentence of Frofessor Burns! preamble, quoted above,
conjures up the vision of an insidious disease which inevitably spreads
further and further until it presumably has permeated the entire body
pelitic, 0ddly enough, the relative preponderance of the large cor-
poration has not changed at all since the turn of the century,

In 1954 the Brookings Institution published a study on the role
of hig business in our economy today.ll This study confirms some of the
convictions generally held, while directly contradicting others, It
shows, for instance, that large corporatioas are most prominent in
industries where caplital requirements per unit of output are heavy,
and where only large scale production holds out promise of low unit
cost, This is not surprising, But it is surprising to see that the

share of corporate business in Gross National Procduct, profits and

1 A,D.H, Kaplan: Big Enterprise in a Competitive System, Brookings
Institution, Washington D.C., 1954, Although data are taken from the
U.S. econony, the conclusions drawn from them can be assumed to anply
to Canada as well,
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employment has not changed over the decades. Strangely enough, the
non-corporate sector of the economy has at least maintained its
relative position, Corporate payrolls, for instance, had increased

in 1951 over 1929 by 232 per cent, as compared with a non-corporate
payroll increase of 227 mer cent, Corporate vrofits were closs to
four times their 1929 level, non-corporate profits had increased three-
fold, These figures are remarkable, considering that capital invest-
ment in the non-corporate business sector is much lower than in the
corporate sector. Furthermore, while over the last few decadss cor-
porations accounted for approximately half of National Income, their
nuwber included many medium and small-sized companies which were actually
corporations in name only, and which should really be imputed %o the
non-corporate sector of the economy.

Of the remainder, the one hundred largest corporations
accounted for 10,6 per cent of the total national payroll and their
assets amounted to almost $50 billion, Teken as a group, these one
hundred giants represented no serious threat to the economy at large
since they were dispersed through a large number of different, often
unrelated, brahcnes of industry. In some industries, however, the
dominance of one or of a few large producers was quite apparent, But
even here established positions did not often remain unchallenged over
the years, The saving grace of this group of one hundred giants seems
to have been that their leadership and ranking underwent continuous
change.

Some cornorations have dromped out from the list of the
hundred largest, elther because they were outdistaanced by others or

because they went out of business altogether, New firms found their
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place on the list, either from the ranks of well established firms
or from the ranks of newcomers, In 1948, for.instance, only 39
corperations of the one hundred largest in 1908 had remained on the
list, Over ths decades, whole industries, ﬁQf~;ﬁly individual cor—
porations, have risen and declined in significénce;

With this in mind it would be nearsighted indeed to ignore
the impact of the overriding force of continuous dynamic changes within
the economic structure, In this everpresent pattern of dynamic change,
it turas out that the large corporation, after having found its level,
has failed to grow further at the expense of small business. Also,
the forces of competition have by no means been smothered.

The Brookings Study does bear out the generally held
contention that the correlation between corporate size and the degree
of price maintenance is quite high, Contrary to common belief,
however, this does not suggest a corresrtonding decline in competition,
Even where pricing policies of large corporate bodies have replaced
the market price of the classical model, the market has not thereby
yielded the final power of determination, The large corporation
gonerally sets its price with an eye on the longer run, covering a
maltiplicity of transactions since it does not, like the small unit,
live from one single transaction to the next. Whatever the differences
between administered anmd "free market! prices may be, in the last
analysis both depend on the responsiveness of the market, In this

12
context the Robinson and Chamberlin approach  is not very useful,

12 Joan Robinson: The Economics of Imperfect Competition, MacMillan,
London 1933, and Ydward Chamberlin: The Theory of Monopolistic Competitim,
Cambridge, Mass,, Harvard University Press, 7th Edition, 19%6,
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As a rule, iarge firms are not much concerned with the short run,
and long run demand curves are often much less steep than commonly
assumed, This is certainly true today, and there is even good
reason to believe that this was the case under fairly stationary
conditions, such as prevailed during the Depression.l3

Ultimately the difference between administered and free
rarket price is really only one of degree, not of orinciyple, Over
the long run an administered price can be set only within a given,
more or lese narrow, range, The resulting alternatives, large
volume with low unit profit or smaller volume with higher unit
profit are thus fairly close together,

Today, with the identical vproduct as the exception rather
than the rule, competition has become extremely complex, It includes
many features other than price, Change in quality, for instance, now
is of importance at least as great as changes in price, In the
nineteen-thirties it was suggested that the increasing prevalence of
price rigidity had considerable influence on business fluctuatioans.
The Brookings Study found, however, that there has bheen no indication
of a significant change in price flexlibility of different commodities

at least as far back as such price movements can be reliably traced:

13 J.l, Clark: "Toward a Concept of Workable Competition", American
Economic Review, vol, 30, 1940, », 2ul, Professor Clark says in vmart:
"Ta fact, it may appear that much of the apmarent seriousness
of Professor Chamberlin's results derives from what I believe
to be the exaggerated steepness of the curves he uses to
illustrate them!,
(Ibid., p. 2u6,)
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"Durable goods ... have remained more stable than non-
durable, consumers' goods more stable than ~roducsers!
good§. The exception tc these characteristics have 14
remained exceptions through recorded decades,"

Even in cases where there has been no price competition,
the Brookings Study has shown that other forms of competition exist
which are as strong as any neo-classicist could wish for, Over
the years, the incidences where one or a few firms could enjoy a
fairly stable market without interference havg been rare, In
general, the cross-elasticitiesl5 of different products have been
high, a factor which was much enforced by innovations introduced
either by a member of an industry or by an outsider, In fact,
research and the development of new products has become one of the
major meais of competition in corporate business, Thig is
particularly true in such volatile industries as the chemical
industry, but it also holds true in the more staid industries such

16
as steel,

Lh Ibid,, ». 241,

15 Frofessor Boulding defines this term as follows: M"The cross-elasticity
of demand for commodity A with reference to commodity B is the percentage
change in the quantity of A demanded which would result from a one per cent
change in the price of B, all other factors being held constant," K.E.
Boulding: ZEconomic Analysis, Harper Brothers, Wew York, 19148, p. 148,

16 In most applications of aluminum, a high degree of cross-elasticity
between the metal and various substitute products, e.g, copper, stesl, etc,,
is undisputed. A similar vhenomenon exists in the field of consumers!

goods as well, R,M, Robertson, in an article entitled "On the Changing
Apparatus of Competition" (American Economic Association, Papers and Pro-
ceedings, vol, 66, 1954, n, 51) stresses the modern significance of focussing
attention on the service flow which a consumer good ylelds over time rather
than upon the good itself;

"Household appliences in large part remove the want to economize activity
which seems to be blologically necessary, Specifically, an electric
refrigerator and a vacuum sweeper provide a service flow which enables
rembers of a household unit to avold expenditures of energy, That the
two appliances perform different operations is only incidental ,..

From the point of view of the individual allocator of income, one way of
conserving effort may be clearly preferable to the other, but the fact
remains that he has a wide choice of alternatives,?
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In reading the Brookings Study, one gains in fact the
impression that innovations in the form of product development are
of such fundamental importance that one begins to wonder if the
modern corporation has not replaced Schumpeter!s entrepreneur in
his role of providing the impetus for economic progress.,

Returning now to the commonly expressed concern over
oligopoly situations, it may now be possible to gauge where concern
is Jjustified, and where it may not be, To begin with, administered
pricing is here to stay. It wonld be too sweeping a generalization
to say that all such »ricing constitutes an attemmt to restrict the
market, 0f course it may do precisely that under these three
conditions: (1) where the demand curve is fairly inelastic,

(2) where the demand curve does not move over leng periods of time;
in other words, where the merket is stationary, and (3) where the
cost of entry is high,

Where the anti-trust lawyers need not be unduly worried
is in the case of a rapidly expanding market, Here the competitive
forces based on aspects other than price are felt particularly strongly,
Here the traditional meaning of monopoly and oligopoly becomes largely
pre—empted of its original content, True monopolies are rare, For
in order to be a monopolist, the demand curve facing the firm must
be fairly inelastic, If it 1s not, substitute products from other
industries often provide a considerable degree of competition, The
same holds true for the more common oligopoly situation, If a
repldly expanding market is supnlied by more than one firm, vigorods

competition is bound to exist even among the members of the same industry,
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At first, there is competition for the additional markets, but
since boundaries between 0ld and new markets are not clearly
defined, competition tends to spread into the Mraditional"
market areas as well, The writers of the nineteen-thirties
missed this point for the simple reason that it was largely non-
existent at the time,

Today economists have the opportunity to observe an
altogether different type of economy, Qurs is an economy of
growth and expansion, and we should adjust our thinking to this
fact, rather then having it colored by the thoughts worked out
against the backdrop of the Great Depression, The Depression
writers failed to see the difference between the consequences of
large corporate size in a stationary as compared with a dynanmic
narket situation, Needless to say, this does not belittle their
work but in the face of new, more recent experience we would be
neglecting our duty if we d4id not continue our observation of
reality and did not make amendments and modifications to the
existing body of thought,

Naturally, the above thoughts are oversimplifications
in many respects, The great complexity of present day industrial
life includes situations where restrictive practices could well
coincide with expanding markets, There is thus no reason to relax
the vigilence of anti-trust action at any time, On the contrary,
the existence and vigilant enforcement of anti-trust laws are
powerful deterrents, The fear of drawing attention from the

Justice Denartment or the Combines Commission may well deter a large

oligopolist from capturing too large a share of the market even if
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he could do so, There is little doubt *that the existence of
anti-trust laws has fostered the developmnent of a live-and-let-live
attitude towards competitors which was quite unheard~cf in the

rough and tumble days cof the late nineteenth century,




CHAPTER SIX

FRICING POLICIES AND CASH GENERATION

The abllity of a firm, faclng a sloping demand curve, to
set prices within a given range gives the firm a certain amount of
discretion as to volume of output to be obtained, Just vwhere the
nrice is set depends to a considerable extent on whether the demand
curve is stationary or whether it moves constantly to the right, In
the former case, we have no gquarrel with the attempts of Chamberlin and
Robinson %o furmish a theoretical framework for the behavior of a firm,
It is, however, essentially a static theory, a theory which does not
fit where the economy, or sectors of the economy, underge substantial
expausion, As a result, it does not allow sufficiently for the all-
dominent dynemic elements of present day markets,

The Robinson and Chamberlin models have still another defect,
In the last analysis, both these writers assume that a firm faced with
a sloping supply curve is guided by the profit maximization principle,
To be sure, a busianess wishes its operations to be profitable but
quite often "making money" is no longer an end in itself, If it is
nov, the classical profit meximization priaciple would no longer be a
useful concept,

In the formetive days of our modern capltalist svstem, the
late eighteen-nineties and early nineteen-hundreds, most large cor-
norations were dominated Dy one mersonality who wanted not only to make
rnoney but also to spend it in a way which would leave no doubt as to
the extent of his personal wealth, His successor, the corporation

exegcutive, on the other hand, responds to a more complex set of
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motivations, If he attempts to promote tue fortunes of his compeny,
he is unlikely to be guided by hopes for a still higher salary,
especially if he is in the 85 per cent tax bracket., This is not to
say thet thnere no longer is any connection between executive
remuneration and profits, To some extent such a relation still
exists, The executivet's concern, however, is not so much with his
vay check but with the reputation of his firm and with its position
vis~a~vis competitors, Being presideat of General Motors rather
then Studebaker carries more social prestige even if executive

1
remuneration in the two jobs were the same,

In order to improve or at least maintain his company'!s
relative market position, the executive'!s behavior will to a large
extent depsnd on whether he competes in a stationary or in a highly
volatile, expanding market, In the former case the neo~classical
oligopoly behavior may well occur, In an expanding market situation,
however, the oligopolist is forced into competition in the manner
described in the wrevious chapter. Eack firm has to attempt to out-
distance its competitor or be outdistanced by him,

What is the connection betwsen a firmis attempt to maintain
or increase its relative market share on the one hand and its profit
mctive on the other? To the classical school of economists, competition
meant that in the long run no company could make a profit in excess of

cost which included a "normal' return on cawnital, Assuming for the

moment that this "normal! return could be defined, say 3 per cent on

1
cf, B.S, Keirstead: An Essay in the Theory of Profits and Income
Distribut ion, Oxford, Basil Blackwell, 1953, This book contains

a brilliant discussion of the complexities of executive motivation
in a dyaamic econony,
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debt and € ver cent or 10 per cent on commoa stock, the long run
competitive model would imvly that after servicing of debt, common
stock dividend and normal replacement no funds would be left over,
This was considered the ideal because all the benefits had been
passed on to the consumer, If such a firm would then be faced
with increased demand requiring expansion of rroductive facilitiesa
the firm would have to ralise the money in the carpital market.

This is another point where the neo-classical concept of
competition is inadequate today, A large modern corporation with
no funds left after dividends would have no hope of being able to raise
any money in the capital market, In order for a corporation to be
able to raise caplital for an expansion project, it will have to commit
gubstantial funds of its own; or else no banker or brokerage house
would be prepared to grent credit or aid in the flotation of a stock
or bond issue,

Thus there exists a paradoxical situation. In order %o
conpete successfully for new markets, the modern oligopclist has to

'%
have a fairly substantial cash generation, In order to have that,

2 Expansion of facilities is really only one aspect of the problem,
although probably the most prominent. Capital requirements may
also arise from the equipient becoming obsolescent before it would
need replacement ou the basis of wear and tear, An example is the
automobile industry where capital requirements of retooling for
model changes may be a multiple of expeanditures on new capacity,

3 Net income after taxes plus depreciation and depletion. The term
cash generation is somewhat more useful in the nresent context than
the term profits, The latter can sometimes be reduced much below
their "normal! level by special depreciation allowances, e,g. special
war-time allowances, diminishing balance depreciation, etc. Where
diminishing balance depreciation is used, the term cash generation
should also include the Reserve for Future taxes,
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a firm cannot compete on the basls of price as the neo-classical model
would have it, As a result we have the widely observed system of
price leadership where the price is set so as to strike a compromise
between the conflicting requirements of a low price for a larger
volume in an expanding market and the need for high cash generation
required for financing expansion.LL

There is, of course, no patent answer just where such an
ortimum price should be, Miscalculations are quite possible and
much depends on one's point of view, In some cases, chances of
reaching consensus cof opinion as to whether prices of products are
too "high" or too "low" are not very good if the disputants are the
producers and the buyers, The fact remains that in the event of
expending narkets, high cash generation is an essential prerequisite
to stay in the running, This is particularly a~-arent where capital
investment required per unit of output is large,

A case in point is the aluminum Industry, Most major
producers, particulaerly in North America, are fully Integrated,

Aluminum Limlted, for instance, own exteusive bauxite reserves in

4 Professor Keirstead, ibid., p. 38 ff, still adheres to a modified
form of the profit maximizatlon principle, It may well be, however,
that profit maximization and maximization of market share are incom-
patibvle, If that is the case, the former would 1ot be a motlvating
factor in business behavior. '——ﬁ

—

? A recent example of this was the increase in the price of newsprint,
The major Canadian paper mills claimed that in this era of high prices
they simply could not earn enough to fiasance much needed expansion of
capacity, Since their customers, mostly U.S, newspapers, represented
an unusually vociferous group of bdbuyers, considerable public - and
international - clamor arose,
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British Guiana, Jamaica, and Freanch West Africa, It owns alumina
plants at Arvida and in Jamaica, and extensive power installations
to furnish the electricity required in the reduction plants. The
reasons, incidentally, for such complete integration are not so much
found in a desire to "regulate! the market, They are mostly the
outcome of technical factors, Por one, the major raw materlals,
alumina and power, have such an impact on total cost that they need
to be of known magnitude over a considerable period of time, Here,
too, the distinction between z stationary market and an expandiing one
is important, It is conceivable that an aluminum producer could monage
quite well without his own sources of raw materials and power if his
output did not have to increase over the years, He could presumably
secure his supnlies by means of contracts with his established suppliers,
This is in fact how most aluminum producers started out in the eighteen-
nineties, and some newcomers still do so today, If, however, the recent
entries into the industry, and there have been several in the United
States during the past decade, wish to capture a larger share of the
market, they will in all likelihood integrate more fully in the process,
The need for integration of facilities in the event of ex—
pansion is not only a matter of avolding fluctuations in the price of
raw materials but also, and perhaps more important, simply a matter of
availability of capacity, Alumina fecilities, and particularly power
facilities, have to be planned years before the completion of additional
pot-rooms, Building the potrooms first and then driving the price of
alumina up by bidding for an insufficient supply is obviously impractical,

It would take too long for venture capital to flow into the alumina field,

There is no guarantee that it would and, even if it did, the timing and
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the sige of capacity created would be much too haphazard.

In the absence of government regulation, the dependence of
the aluminum producer on integrated power facilitles is even more im-
portant, At first glancse this seems to be disproven by recent de-
velopments in the United States, Many plant expansions and the
location of new plants in the Pacific North-West are based on contractual,
existing power. But this is almost eatirely the outcome of a
deliberate policy on the part of the United States Government,

In order to bring into production really large blocks of
aluminum capacity, say 100,000 tons or more, the amount of power required
is so large as to be not nomally available on a contract basis from
existing facilities, Given favorable enough terms and a contract
covering a sufficiently long period of time, aluminum producers would
probably be quite happy to have somebody else invest in the required
power facilities, The difficulty, of course, rests with the terms of
such an arrangement, In order for aluminum rroduction to be feasible,
power has to be cheap, and a low price for power means a low return on
the money invested, ©Private or public capital cammot normally be found
in sufficient amounts for that purpose, It is not profitable enough to
tie up huge sums over several decades with a fairly low return, Thus
large aluminum producers often develop their own power by default because
power is not to be had any other way,

A case in point is the Kemano wproject in British Columbia,

When the Aluminum Company of Canada (Alcan) drew up plans for a smelter
at Kitimat, it invited the Government of British Columbia to duild the

necessary power fecilities and sell power on a contract basls, It was
only after the »nrovincial goverament had specificelly declined to do so

that Alcan started to develop nower at Kemano on its own,
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To get an idea as fto the magnitude of capital outlay
required for the creation of aluminun capacity, let us look at
some recent experience in North America,

Thare is, of course, no exact figure which would indicate
the cost of enapacity per ton, Cost of construction varies with
tise and place snd capital expenditure figures puhlished by various
companies cover facilities in various degrees of integration,

Some additional mot-lines way be constructed to be operated with
marchased power aud with existing slumina facilities sufficient to
satisfy edditional smelter needs, This ic given expression in some

measure by the followlng figures:

TABLE XII

Copital Requirements of Aluninum Froducing Facilities

Capital Iavested Prinary Alumiaun Capital Required
Company 1971-1655 Copacity Added per Ton of Capacity
$ wnillion Tons per ainum E3
Alcoa e33 205,000 1,137
Reynolds 174 150,000 967
Kaiser 196,65 228, 200 862
Anaconda 65 £0,000 1,083
TOTAL £68.65 673,200 993

(Source; Materials Survey; Alumiaum, p, IV-2.)
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Of the four comnanies listed, Anaconda had entered the field
duriag the period. This company, until 1355 at least, had not con-—
structed any power or alumina facilitles, Thus its per ton of
capacity ligure may be considered fairly representative for new (as
comnared with additional) smelter facilities with virtually no vertical
integration, Kesiserle and Reynold's are lower in splte of the fect
that they include some power end alumina facilitles, because they
represent plant extensions rather thaan entirely new nlant, Alcoa's
figure, although also represeating plant extensions, is the highest
in the group because of a greater prepon@erance in their expansion
program of aluminz and power facilities.O

he above cases illustrate various degrees of plant cost,
depending on the extent of vertical integration, and whether facllities
are additional to existing ones, or entirely new, Anaconda attempts
- at least at the outset - to do without vertical integration, As a
result Anaconda probably will not e ahle fo grow as rapidly as the
others,

An exammple from the other end of the scale is provided by
Aluninum Company of Canadal!s Kitimat project. Here the first stage
of 91,000 tons was completed in 1954 at a total cost of some $300,000,000
but these should not be interpreted as suggesting a capital investment
in excess of $3,000/ton of cavacity., This first stage included some
components of power facilities adequate to support a2 production of
about 330,000 tons, Thus, in order to arrive at a more realistic

cost per ton of capacity figure, we should consider actual and estimated

° Ivid,, p. V-2,
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expenditures to bring capacity to 330,000 tons:

1951 - 19¢% $329 m, Kitimat and Kemano

" " 29 m, Alumina facilities

1956 - 1959 $180 m, Kitimat and Xemano

" " 55 m, Alumine facilities
$603 m,

The above figures would indicate that by 1959 investment per ton will
have been about $51,840/ton capacity, This compares with an investment
in Quebec prior to 1952 of only $1,300/ton.7 By comparison, the cost
of construction of steel capacity has been estimated at between $100
and $150/ton of capacity,

Taken by themselves, without any reference to total capacity
brought into operation, cost/ton of capacity figures are of course not
very meaningful, It is only when viewed in conjunction with absolute
(rother than relative) increases that the cost of construction/ton
figure gives an indication as to the magnitude of capital which a
corporation should have to procure in order to sustain increases in
capacity; Unfortunately, no capacity figures for the Canadian producer
which would be consistent over the years are available, As an
epproximation, however, the actuel output figures in Table XIII should

suffice in the present context,

7 It would be difficult to determine how much of the difference is due
to higher prices and how much is due to the remoteness of Kitimat. It
should be remembered that the Saguenay district had railroads and high-
ways when the first pot-lines were built, In Xitimat, on the other
hand, men and materials - initially zt least - had to be flown in,

8

Materials Survey: Aluminum, p. IV-1,
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TABLE XIII

Production of Primary Aluminum in Canada

Increase Period Average Per cent
Year Tons over Covered Tons per  Increase

Period (Years) annum over Period
1905 1,200
1915 9,200 8,000 10 800 670
1925 15,600 6, 400 10 540 70
1929 ug, 200 30, 600 4 7,650 195
1934 17,600 28, 600 5 5, 700 62
1939 82,500 36,300 5 7,270 200
1943 495,000 412,500 L 103,000 500
1946 192,500 302,500 3 101,000 61
1950 396,000 203,500 Y 50, 800 105
1956 620,000 22k, 300 6 37,400 57

Source: Alcan Submission to Gordon Commission, op, cit.,

Pe 15,
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When compared with the magnitude of increases during and
after the war, production increases prior to World War II are rather
modest, The question now arises as to how the increased capccity
reflected by the rroduction figures given below has been implemented,

The largest pre-war exmnansion period ended with the Great
Devression, Aluminum facilities in Canada were owned by Alcoa until
1928, Separate balance sheets for the Canadian smeltsr are not
available before 1928, making it impossible to know the source of
capital invested in Canadian facilities, Mr. Wallace,9 however,
points out that Alcoa'!s expansions have been financed largely from
own funds, It therefore seems probable that much of the money
invested in Canada by Alcoa was earned in similar fashion,

Since the creation of Alumiaium Limited, houwever, the mode
of the Aluminum Company of Canadals financing can be seen from Tables
XIV and XV, which give a Source and Application of Funds Statemeht
worked out from the published amual balance sheets of the company.lo

One thing stands ouw rather clearly from Tables XIV and XV,
During the depression there was no expension and concomitant insignificant
cash generation, There were since thea mainly two periods of substantial
expansion, during World War II and during the nineteen-fifties, Let us

consider each one of these in turn,

2 Op. cit,

10 No balance sheets for the Aluminum Company of Canada (Alcan) were
available prior to 19u3, Prior to that date, however, Alcan's operations
figured in Aluminium Limited's consolidated balance sheets sven more
prominently than they do today. Thus it can be essumed that for the
present purpose a Source and Application of Funds Statement for Aluminium
Linited prior to 1943 is comparable to one for Alcan after that date.



TABLE XIV

Aluminium Limited, Source and Avplication of Funds Statement, 1931-1942 (in millions of $)

1931 1932 1933 1934 1935 1936 1937 1938 1939 1940 19W1 19h2

Source

Cash generated o3 .5 1.6 1,2 2.3 3,7 2.9 13,5 17.2 13,0 34,1 67,1
Debt 1.5 2.8 29.5 98,9 57.3
Common Stock .6 _ 1.1 Lo 362

TOTAL 2.k S5 1.6 L2 0 2.3 48 16,7 13.5 20,4 42,5 133,0 124
Application -

Plant, etc. 10, .8 VE DI W 2.9 5.7 3,8 6.3 24,8 86,3 106,2
Work. Can. . .5 o6 q":S) 1.2 3.5 3. .7 .6 37.4 9.1
Repayment, Debt 5 ) R ] o7 De 7.1

" Pref, Stock 2 3 4.6

Dividends 1.0 .2 3.5 .5 6.8 6.5 2.1 8.0
Miscellaneous (,2} <:;§) 5 C;E} 1,6 .2 1.1
TOTAL 2.1 .5 1.5 1.2 2.3 4.8 16,7 13,5 20.4 k42,5 133,0 1244

Source; Aluminium Limited, Annual Financial Statements,

—{6_



Source

Cash generated
Debt

Banks

Common Stock
Pref, 3tock

TOTAL

Application
Flant, etec,

Work, Cap.
Repaylt, Debt
" Fraf, Stock
Banks
Divideads

Miscellaneous

TOTAL

Aluminum Comypany of Canada Ltd., Source and Apmlication of Funds Statement, 1943-1856 (in millions

TABLE XV

of §)
1943 1944 1945 19u6 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956
8l.2 68,0 1.6 15,1 20,7 29.1 30.4% 38,4 46,9 5L.5 645 60.2 764 B85.9
.7 Lh,5 23,1 107.3 15,0 38.6 37.9
25.7

30,0 8.0 12.0

15.0 30,0 60,0
96,2 68,0 11,6 15,1 20,7 29.8 0,4 82,9 70,0 188.,8 135,0 106,8 LuB.4 123,1
56,4 6.7 (P 3.3 Je2 6.5  5M4 1,6 1053 1f4,7 101.8 345 k7.3 858
17,4 9.5 (@6.% 5 I k9 2,7 86,2 Qggéé d.D 16.2 29.4 3.0 97

13,1 k3.0 0 1.1 14 3.5 i 10.9

30.0

25.7
9.8 9.8 9.8 140 156 18,6 18,6 18,5, 221 15.5 16.9 17.1 223 27.2
‘ « - ) )
Cob' &0 1D GB .6 L2 L2y LT .5 3 A 01,9 Wb
6.2 68,0 11,6 15,1 20,7 29.8 0,4 82,9 70,0 188,8 135.0 106,8 18,4 123,1
X pividend in kind (stock of subsidiary)
Source: Aluminum Company of Canada Ltd., Annuel Financial Statements,

.-1-(6_.
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Although war-time expansion overshadows even that of receat
vears, it cannot be mustered to lend suprort to the pesent line of
argument, As can be seen from the above Source and Application of Funds
Statement, cash gensration during the war years was rather high, But
this was not due to the oroducer's judgment as to how best to balance
cash requirements sgainst long term growth goals, Productive capacity
had to be augmented on very short order and cost of construction as
well as of operation of possibly inefficient units were of little
significance, Substantial funds were provided by Allied governments
on a loan basis, Also, war~time accelerated depreciation allowances
2llowed the Aluminum Company to generate enough cash to ensure the
repayment of most of the Company'!s govermment obligations over the peried
of a very few years,

The price charged for aluminum during the war, and war—time
special depreciation allowances, have not remained unchallenged, In
June of 1943, Mr, Coldwell alleged in the House of Commons that financial
relief afforded the Aluminum Company constituted exorbitant war profits
as the expense of Allied goveraments and that special depreciation
allowances on capital assets constituted a Wzifth to the corpora.tion}l
A Special Committee was set up to investigate these charges, This
committee felt thet in view of the severe cut-backs in production to
be expected after the war, sufficieﬁt profits to write off war-time
assets over & short period of time were justified, Cutbacks in due
time did not occur to the extent expected during the war, but even so,

ot least some of the war—time additions had to be dismantled again,

11
House of Commons Syecial Committee on War Expenditures.  3Ird Report,
1953, »p. 111/113,
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However, the company was left with the glant Shipshaw powerhouse which
proved iavaluable in the expaasion experienced since 191+8.12

Thus the only meriod which is of particulsar interest in
the present context are the years 1949 to 1956, Prior to 1949,
excess capacity existed in spite of the dismantling of some facilities
in 1945, Unfortunately the dividing line between teking up excess
cepacity and the commencing of additional capacity is rather blurred,
but by and large it can be assumed thet wnroduction increases from

13
1946 to 1948 were forthcoming from excess capacity,

Thereonafter, however, increases in ocutput came forth from
additional production facilities, The financinz of this expansion is
reflected in Table XVI,

These results are rather interesting, Treating cash

generation ~ after servicing of debt - as belonging to the shareholders,

ownership funds accounted for 60 per cent of sll funds used, with a

12 One writer sees great social injustice in this, She describves
Shipshaw as "representing public subsidy for uncontrolled private
enterprise, akln to early American railroading'. The alternative she
sugeests is patterned oan the Tennessee Valley Authority, (Charlotte

F. Muller; Light Metals Monopoly, Columbia University Press, 1946,

Pe 95.) Without wishing to enter into the time-honored argument of
Tublic versus private power, Shipshaw is mentioned here because it has
some bearing on a later part of the present thesis, What Miss Muller
has failed to see in her evaluation of power ownsd privately by aluminum
producers is the importance of where the power is located: i.e. Whether
there exist any true alternativesto the use of power for aluminum re-
duction, It would seem rather pointless to be concerned over privately—
owned power in a region with no genuine zlternatives for the use of such
power,

13 Source end Application of Funds Statemeants for Alcan show net
expenditures on fixed plant and equipment of $3,3 million in 1946 and
$7.2 million in 1947, These figures are aet of retirements, Gross
expenditures on improvement of existing facilities may therefore have
been higher,
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TABLE XVI

Aluninum Company of Canada Ltd, 1950-1956

Source and Application of Funds Statement ~ Summary

(in millions of dollars)

Wet of Debt

Source Fercentage Retired Percentage
Cash
generated $423,83 50 $42z.8 5345

Debt 266,k 31 255.9 32.5
Common Stock 50,0 6 50,0 6.5
Pref, Stock 90,0 10 60,0 7.5
Banks 25.7 3 - -
TOTAL 855,92 100 789.7 100,0
Application
Flant, etc, $555.9 ) 75 $5UL,0 82
Working Capital 81,9 )
Repay'!t, Debt 10.5 )

" Fref., 3%, 30,0 ) 8

L Banks 25.7 )
Dividends 140.6 17 1Lo,6 18
Miscellaneous 5el - 5.1 -
TOTAL 355, 9 100 789.7 100

Source; Aluminum Company of Canada Ltd., Annual Financial Statements,
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little over 10 per cent thereof being equity meney ralsed publicly,
The remaining U0 per cent are debt and preferred s‘oock.ll+ In
obsolute terms, these 40 per cent are tantenmount to $316,000,000 which
is a lot of borrowing for a company which has had average gross fixed
asset315 over the period of $665,200,000,

To summarize, a study of the Canadian aluminum producer'!s
mode of financing large scale expansion seems to bear qut our contention
that high level of cash generation and expeansion of productive facilities
cannot be separated. In the case of the Aluminum Company of Canade Litd.,
borrowings amounted to almost one half of average gross fixed ascets,
It is doubtful that more money could in fact have been raised in the
canital market, In Alcan!s case, because of the high capital require-
ments per tonr of capacity, the selling price seemed to have been set
rather fortuitously, It provided for a combination of "horrowing to the
hilt" and sufficient cash generetion to carry out the expansion plans of
the company, Thus sufficient funds were available, and yet prices were
not too high to impede the rapidly expanding demand,

Also very interesting is the fact that of total net funds
generated and borrowed, more than 80 per cent were expended on plant
expansion aad working capital, and only about 18 per cent on dividends,

Or looking at 1t another way, dividends paid over the period were one-

third of total cash generation, Since Alcants dividends are by far the

1k Although strictly speaking, preferred stock is equity, in its

economic significance 1t is really debt rather than equity,

15
Gross of depreciation, but net of retirements,
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largest source of earning to the parent compeny, Aluminium Limited,
not all these dividends reached the ultimate individual shareholders,
During the same period Aluminium Limited carried out expansion through
its foreign subsidiaries in fabricating facilities in Europe, and
mining and smelting facilities in other parts of the world.

~Before leaving the present line of argument, and in order to
forestall misinterpretation, we should mention that the above observations
cannot c¢laim to have general validity. We have looked only at one
industry and, although it should not be surprising if the present
argunent could be shown to apply to other industries as well, we can
go only so far as to say that at least the industry which we have set
out to study does aot disprove it, It may well be worth a separate
study to determine the more general validity of the above remarks on

the interaction of cash generation, expanslon, and price policies,



CHAPTER SEVEN

LARKET POSITION AND MARKET FOLICY, THE PRE-WAR ERA

This chanter returns to another point which was considered in
brief further above, It was claimed that in a ranidly expanding and
volatile market, socially useful competition is forced upon the oli-~
gopolist in order to maintain his relative share of the market, and
thaet in the process, competitioa tends not to be limited to new markets
but spreads to existiag oanes, It was mentionsd &lso that such com~
retition does not take place primarily on the basis of price, but rather
through the expedient of price leadershin, at a uniform price.l

e now wish to introduce an important qualification to this
contention, agzain a qualificatioa which seems to bear out the conviction
that in an expanding market it 1s possible to detect some of the more
important benefits so femiliar tc us from the classical model, The
previous chepter contained a discussion of the conflict between the need
for high cash generation on the one hand, and the need for a low enough
nrice for continued product scceptonce and conseguent market expansion
on the other, In most oligopoly situatious there will be low cost and
high cost producers sharing a common market, and where that is the case,
the question of cdurse arises as to who exerts the most influence on the

rrice finally accepted by all, Is the high cost producer powerful enough

to enforce a high enough vrice to give him a substantial return, and the

1 This appears to hold true not only in basic industries with little or
no product differentiation, but also in consumer's durables, A cese in
voiat is the automobile industry where the cross elasticity of demand for
comparable cers 1s so high that a price differential of as little as
$25,00 may sway a customer!s choice, ( Kaplan, op, cit,, p. 163.)
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low cost producer a returan greater than is needed for plant expansion?
Or does the low cost producer have the stroager hand? Chances are
that in such a situation the high cost producer will lack the necessary
strength to enforce a high price policy on the low cost nroducer ageinst
the latter'!s wishes,
A high cost producer has high operating cost, particularly
vhere heavy investment per production unit is required, at least in
part because of higher construction cost, Thus at a glven price, he
is at a double disadvantage when compared with the low cost producer,
For a glven increase in capacity he requires more funds, and at the
same time his cash generation per volume of sales is lower because of
hig high operating cost, Consequently, in the absence of artificial
barriers, a low cost producer should find if in his interest to pursue
a low price -~ high volume policy. He is better equipred to take ad-
vantage of such a pelicy, and thus is able to expand more rapidly than
his competitor, Furthermore, unless the low cost producer's sige is
very small, he will have the economic strength to eanforce his wishes
on his high cost brethren, As in the previous chapter, these are tenets
for which general validity cennot be claimed but, by and large, they
seem to hold true as far as the Canadian producer of aluminum is concerned.
In order to evaluate the Canadian producer's market behavior
in the past, and in order to see whether this case "fits!" the above ex~
planations, one should keep in mind two features which influenced the
behavior of the Canadian firm in the early years to a conslderable

extent,
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1) Alcaa was ron by Alcoa until 1923,
2) Uatil the coastruction of reduction facilities at
Arvida, Alcan was not a low cost vwroducer, it was

aot ever a mroducer of rolativel:” larre size,

Frior to the Ceardian fira becomins indevendent from Alcos,

22

-

it Vecerie mart s to two Huropean cartels, But vefore turaing to the
cartel arreayeieats nroer, let us briefl; looir at the wroducers with
vhich Alcau, *h=n the orthera Aluminunm Comwmeny, associated itself,
As uentioned earlier, the exploitation of the Hall-Heroult
2

mrocess vas talen wm in Hurome by several comrenies, They were:

Alwaiaium Industrie, a.G.
Jeuhsusen, Switgerland,

Societe Electo-!etallursique Pranceise
(Ugine) Lea Prag, ¥rance,

Sociste Industrielle D'Alunminium, Fraace
(Later absorbed by Pechiney interests).

British Aluminium Commeay
Foyers, Scotland,

Qf thes2, oaly the British Alunial-mi Comrany wes esta®lished
solely as a fully interrated nroducer of aluminum, Tre three contineantal
wroducers, like Alcosz, started ot by —urchasin uest of their ianput
requireweats, But unlike Alcoa, they were already well established firus
in the chemlecsl industry befors embdarkins on aluminun wroduction, aad ia
fact witlr one of the tvo Fre.ch wroducers, Ugiue, aluninum is a sidline

even todar,

ra

Materials Survey, om. cit., =, II-1,
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The general conditions and atmosphere under wvhich the
Buropean firms operated were quite different from those in North
America, First, there was no single, large domestic market as in
the United States but rother a very complex system of domestic and
"free" markets, A domestic market in whicn one of the major pro-
ducers was located, the “free" markets were those where ac domestic
producers existed, Prior to Vorld War I, Germany was the outstanding
example of the latter type. Second, this division between domestic
markets, which the domestic producers considered their home ground, and
free" markets wes complicated by the fact that one of the large pro-
ducers was & Swiss firm with a very liamited domestic market, The
result was a rather complicated and often conflicting set of market
policies, Third, most important and perhaps directly following from
second, the attitude of Europneans towards competition has traditionally
been quite different from that of Morth Americans,

The ideological frame of reference which enabled the passage
of anti-trust laws in the United States as early as 1890 was one of
firm helief in competition and equal oypportunity for everyone, economic
as well as political., In Iurowe, perticularly on the Continent, meany
of the feudal wnractices of the Middle Ages had been adapted successfully
by the early industrial leaders to create an atmosphere of vested interest
and privilege, The fact that cartels could flourish so well in Europe
was no acclident, Cartels could thrive only where the economic, social
end political thinking was in some measure favorable to them,

When some of the leading chemical conceras in France and
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Switzerland entered uron the production of aluminum, it is little
surprising therefore to see the principals attsmpting to bring Yorder"
into the market "chaos" by means of cartels,

Attempts to divide up the market began to bear fruit as early
as 1501 when the first aluminum cartel came into being, It was 2
cartel of a classical type 1n that it included all the restrictive
features normally associated with such an organization. Its member-
shin 1ncluded all the major European producers, Neuhausen of Switzerland,
the two French companies, the British Aluminium Compesny, and the Northern
Alvminum Company of Canada, The latter had originally been incorporated
as the Royal Aluminum Company, but because of a statute forbidding the
use of "Royal' in Dominion trade names the name was changed in 1902 to
Forthern Aluisinum Company.3 This represented o rather impressive array
since these companies accounted for about S0 per cent of the productive
capaclt; outside the United States.'

The agreement provided for a division of the world mariret into
"regerved" and "free'" areas, In practice, however, this digtinction
vas not cuite as Importaat as it may seem since sales quotas were
established and sllocated on the basis of mercentages of the two types

g
-
of market areac corbined, These quotas were accorded as follows:

3 Muller, oz. cit,, . 104,

Inid,., ». 103,

Marllo, om. cilt,, n. 11,



Per Cent

I"'eunausen 18, b
Uortliera Alwainum 21,0
Britisn Aluniniunr 12.9
Traach group 17.7

120.0

-

Teuhaasen abt that time was by rar the largsst vroducer,
e fact vhich is feithivlly reflacted in the quota allotuent, Sorthern's
guota, on the cther hand, was out of all proportion to the size of its

output wanich in 1301 was probadly well below 5 wer ceat of world pro-

ng its own sige, lorthern's quota more

(=0

Aucticn,  Rether then reflect
likely reflectsd the influence vhicl: Alcoz could commend ia the
Buropean market,

This First cartel is a classic one, not oanly &s regards intent
end organization, but also as regards policles pursued, There is reason
to suspect that even in thesge early days there was a struggle between
the low cost auf the high cost nroducers, The lztter were ia favor of,
and succeeded in having implemented, a high nrice policy, It is dif-
ficult to say today with authority who among the cartel members advocated
a high ~rice poliey. Cne writer, who was intimately assoclated with

6
the Tirst as well as later aluminuwm cartels, Louls liarlio, is careful
not to point an accusing finger at cay particular »roducer, He does
say, nowever, that the Swiss and the British interssts had the final word
on price increases uader the cartel agreeneants, This gives rise to the

suspicion that they were the high nrice advocates,

As a2 result of the high price policy, prices, which had ranged

(G2
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originally from frs, 2.75/kg for lots of fifty tons or more to frs.
2.95/kg for lots between one zad five toas (24.2¢/1lt. to 25,9¢/1lb. at
then preveiling rates of exchange), rose to frs, 4,35/kg (38.1¢/1lb).

At this price the cartel membere wust have made such staggering profits
that many outsiders entered the field in spite of the high cost of entry.
In fact, when tre first aluminum cartel was dissolved ia 1908 in.
acknowledgement of its failure, there were more outsiders (seven) than
cartel members and the output of the outsiders accounted for about 60
=er cent of the total,

This is an extremely interesting result, As was thelr custom,
2 number of large Zuromeaun concerns, finding themselves with a promising
new product on their hands, employed the traditional profit naxinization
nrincinle, only to find that, in the face of increasing demand, outsiders
were ready to ste? in and supnly the »wroduct 2t lower priées if the cartel
members were not prepared to do so. The first cartel failed in its
chjective rather spectacularly, and this mrst have encouraged the advocates
of & low price-high voluze policy, Marlio7 claims that it was the French
group which had advocated the latter policy and which finally had forced
the dissolution of the cartel,

Vith no agreement possible between the major participants, a period
followed with conditions similar to those preveiling prior to the
creation of the first cartel, and the same forces which had brought about
the creation of the first cartel brought about the creatlion of a second
cartel,

The second cartel, which was formed in 1912, still emmloyed

1 Ibid., p. 13.
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essentially the same form of organigation as did the first, but there
were inportent differences, A minor streamlining was effected by
naking no distinc?ion between free and raserved nerkets, Quotas were
expressed in terms of percentages of *“he total market, with each member
being free to sell his quota where he could do so to his best advantage.
There were two more important differences from the first
cartel, First, the influence of ifeuhausen, the mrobable high price

advocate, had declined sharply and more weight in the new cartel was

8
given to the French group:
Per Cent

French Group 28,9
Neuhausea 21,4
British Aluminium Co., 15,0
Worthern 16,0
Anglo-llorvegian o9
Societa Italiana 1.9
Aluminium Corporation 1.9

100.0

Second, the wrice was set at frs, 2.00/kg where it remained until the
dissolution of the cartel in 1915, As a2 consequence, zlwuminum output
during thet time almost doubled.

Alcan's role in the first two Buropeaan cartels is rather dif-
ficult to assess, However, the motives in Jolning the first cartel
seem to Dbe somewhat more clearly recognizable than the motives for
joining the second cartel, Prior to World Var I, Alcoa had taken an

active interest in the European markets, Since Northern was free to

Ibid., ®. 17.
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enter into cartel agreements whereas Alcoa was not, it was logical
that Alcoa should use the Canadian output in its European markets,

During the period between the two cartels, Alcan did not do
well when conpered with its Furopean competitors, As mentioned before,
1t is doubtful that Shawinigan Falls had any particular cost advantage,
and with the combination of tariffs and Atlantic transport cost, it was
at a disadvantage in the European market, In 1912, Alcan joined the
second cartel on a somewhat reduced scale, In the inter-cartel period
most of Alcan's output had been absorbed in the United States and, when
Alcan joined the second cartel, the reletive importance of the American
market declined only slightly., As can be seen from Graph III, the
European niarket did regain some, but not very much, of its original
importance, It is rather academic to speculate what would have happered
ia the absence of world War I; for the present purpose it suffices to
observe thet the war did terminate the pre-war market pattern,

In evaluating Alcan's historical markets one encounters a
rather frustrating difficulty, Qne can observe the relative ascendancy
or the decline in impcrtance of a particular market area, but it is
almost impossible to say whether the ohserved ohenomena are the result
of deliberate policies on the part of Alcoa or whether they developed
from forces outside the company'!s influence, In all likelihood, it
was a mixture of both with the independent forces having the edge over

delliberate company policies., There is little doubt that Alcan's

9 Wellace, op, cit., p. 126, mentions that in a consent decree Alcoa
successTully defeanded its subsidlary's right to enter into marketing
agreements as long as they did not affect the United States market,
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GRATH III

anadlan Exports of Aluminum to dajor liarket Areas

=

as Percentage of Total Exports 1905 - 1917

Source; Government of Canada,
Dominion Bureau of Statistics,
Trade of Canada,
Volume II, Exports.,
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extensive sales in Europe during the regnum of the first cartel were

édue to the Canpdien producer's membership in that cartel, But there

is no basis for determining whether Alcan was in the high price or in

the low price camp of the first cartel, Shawinigan Falls was probably
net a low cogt smelter but, on the other hand, its baslec policies were
undoubtedly formed in Pittsburgh aad Alcoa, Judging by the price policies
pursued in the United States, may well have advocated a policy of some-
whot lower prices than the first cartel in fact pursued.

In the end, the second cartel, or rather Alcan's membership
therein, vroved to be unsuccessful in re-establishing the prominence
which the Buropean market had once held for the Canadian producer,

As can be seen from Graph IV, with the exception of two years immediately
following the war, the importance of the European market had quite re-
ceded into the background as far as Alcan was concerned.

The decline in the relative importance of the European market
is rather faithfully reflected in the less formal relations betwesn
Alcan and the European producers, In 1923 an agreement as to prices
was entered into by all the major Buropesn vroducers as well as Alcan,
While thils price agreenent was in effect, nrices fluctuated from aboub
2,04 to 2,80 francs.lo During this time, Alcan was able to increase
its sales in Europe, but only temporarily, In 1926 the third cartel was
formed by the Europeens, but thnis time Alcan did not join, By 1928, by
far the largest part of its output, about 80 per cent, was sold in the

United States,

0 Gold francs, as estimated by the French Aluminum Company. See:
Marlio, op. cit., »., 125,
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GRATH IV

Canadian Exports of Aluminum to iajor Harket Areas

as Percentage of Total Exports 1917 - 1928

Source:; Government of Canada,
Dominion Bureau of Statistics,
Trade of Canada,
Volume II, Exports.
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We have attempted an evaluation of the develomment of Alcaa's
markets prior to 1928, The early develomment 1s of interest because it
cannot bte entirely divorced from subsequent events, Cur nmein coencern,
however, is with what happened after 1928, This year is the important
point of demarture because of the creation of Aluminium Limited, In
addition, the completion of the Arvida plant two years before established
for the Canadian producer a more important position than he had enjored
previously,  Although data on this woint are scant, there is little
doubt that Arvida establisked Alcan as a low cost producer, Furthermore,
Arvida established the Company as a large volume producer, FPrior %o
the conpletioa of Arvida in 1926, Canadian output amounted to 8 per cent
of world output, By 13927, it had Jjumped to 20 per cent,

“hile still a subsidiary of Alcoa, Alcan hed been able to
develop an ingortant new narket in Japan, apmareatly very much to the
distress of the Buropeans, Aluminium Limited continued to sell in
this market but in 1930, upon the request of the Europeans, entered into
an agresnent with them as to cuotas to be sold in Japan by the Europeans
on the oze hand, ond by Aluminium Limited on the other, According to
the agreement, Aluminium Linited was to be the sole sales agent in Japan,
and quotas were agreed upon terus favorable %o the Canadians, From 1931
to 1575 Aluminium Limited was to furnish 34,2 per cent of the Japanese
requirements but Irom then on the Canadian companyl!s share was increased
by stages so that it reached 60 per cent ia 1938,

When the depression struck, it cealt Aluminium Limited a more
serious blow thrn 1t 4id the older producers, As an inderendent compeny,

Al-minium Linited was only one year o0ld and, contrery to some inferences

’



en the subject, it wre financielly in a highly vulnerable position,
Second, Jjust prior to the formation of tke company, most of the
Canadian retal vas sold in the United Stetes, After 1928, however,
sales in thet unrket declined steadily, as can ve seen from Graph V,
Aluminiw: Limited was just sebtling down to establish itself in major
mariet areas cutside the United States whaen the depression struck,

Cace again Alniniwn Limited found it advantageous to associate with
the najor Eurcpe:mn rnroducers, The latter had for some time been un-
happy about the Canadians not being members of a more formal eagre~reut,
When they succesded in having Aluninium Limlted join them, however, the
terms lasisted upon Dy Aluniaium Limited represerted a2 important point

roi previous cartels Tiie fourth cartel, kuovw.a as the

b,

of deperture :
Aluminium Alliance, was not set up for the purpose of dividing uarkoets

In f=zet, it ves desimied to achieve its objective with a zaxiaum degree

o

- .

of comuercial aind i1.dustrial freedoﬁ. This objective was to reduce the
excessive stocks of aetal whicl wost producers had as a result of the
depressiou,

Unlike other industrial activities, sluaiona yroduction is
for technological reasons aot very flexible, If, say, the demoand for
washing machiaes or =utomobiles droms very suddealy, production caa be
slowed dovn or halted altogether from one day to the next. Alumiuua
production cananot be adjusted on such short notice, Closing down pot-
lines 1s simple enough, but starting them ur again is both very costly
~nd tine-consuming, Thus, if there are fluctuations in demand, it is
often better to keep pot-lines 1n operation and run up iaventories of

finished ingots. This course is successful oaly if the drop 1a demand
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GRArd V

Canadica Jxports of Alunlaun to iizjor larlet Areas

ce Forceatase of Total Bxports 1926 — 1954

Source: Goverament of Canada,
Domiaion Zureeu of Statistics,
Trade of Croa-da,
Volune II, Zxnoris,




PERCENT

-

OTHER

- |||°r
t\o;.,; 0 £ JI‘

UNITED KINGDOM

" YEARS




ic femwmorary, when the Great Depression started, aluninua nroducers,

o

like everyone else, nad no idec thot it would last as long as it did

and 92 they continued ;roducing much loager than subsequeat developments

3

couwld justify, AS & result, at the tive the Alumiaium Alllsace ves
establiched, stocke of tue major Hrodqucers cexcecded 1o .ionths of the
tiasn mreveiling retes of szles, Sucli a situction forced most producers

into a mrecarious financial pcsition.

The objecti

-

e of reduciag excessive iaventory was accomnlisnhe
by weans of wroduction coantrols, The Alunminiunm Alliance toolr the fomm
of a Swise compaa;, chares of vhich were purchased by each of the

interested varties, Production gquotas then depeaded o1 the numher of

shares hell by each of the =wroducers, A rather conyplicated system of

-y

buying and selling prices was employed to have all sales of members,
from stock at hand or from new production, move through the hands of the
Alli=nce, On the whole, the efforts of the Alliance ceem to have been
successful, for stoeizs of members fell from 112,000 tons in 1931 %o

e . 1l

55,000 tons in 1935,

Unlike the wprevious cartels, the Alliance was almost eatirelyr
the outcoue of a dire emergency, At the beginning of the chapter, th
hynothesis was advoaced tist a low cost wroiucer in an cxpaanding market
would find it ia iis interest to mursue policies of socially useful cou-~
retitioa, Frior to thie Great Dewpression, we believe this wes largely

the case with Aluniniuwm Lianited, This coupany had been able to develop

mariets in Japes and, althougn on a smaller scele, in India zad Russia

;
Moeriioe, 1vid., m. k2.
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largely in conpetition with the Europeans, This area of competition
free from marizeting arrangements existed tLrouchout e period of
»rosperity from 1922 to 1930, Cnly when the Great lepression made

itself felt aid Aluainium Limited find it odvantageous to enter into
(%]

a marketvlag agreenent, The same seens to have been true of the
company's particizetion in the fourth cartel, During the weriod of
nrosperity preceding the Great Depression, Alucinium Limited was

not a member of the then existing third cartel., Vhen it did enter

into anciher cartel azreement through membershin ian the Alliance,

it was in responge to the requirements of a severe crisis,

This severe crigig, however, was essentially over for the
major wmroducers by about 1§35, ifot only had stoclzs of ingot been
reduced to & more menageable level, but sales began to improve as well,
World nroductica, which had been ag low as 152,000 ftoms in 1933, had

12
risen again to 256,000 tons in 1935. Mr., Marlio claims that it was
dr, B,K, Davie, the president of Aluminium Limited, who, after having
stressec the temporary nature of production quotas all aloag, now
ingisted on their digcontinuation, His wishes could not be ignored
since membersiiip in the Alliance could he cencelled on six months notice,
thus glviag Aluminium Limited fresdom to produce - and of course sell -
ae nucn &3 it wished, According to Mr, Harlio, Jr. Davis in fact gave
notice thet his compeny would withdraw if production quotas were to be
continued,

Aluainium Limited's motives for this action are quite clear:

The comrany had begun to realize that « low cost nroducer free of quota

>
12 Ibi

de, V. H47.
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restrictions could exmnand more ranidly, Canadian production, for
instauce, rose from 18,700 tons in 192¢ to 46,200 tons in 1929,
tir, Davis made his point clear when he acquainted the chairman of
13
the Alliance with the Canndian attitude:
" I veature to repsat, on account of its immortance
to us, the foruula on which depends Aluminium Limited's
continued observation of the Foundation Agreement.
It is that we are constrained to say that we need to
have, in every .narket, in addition to the free hand
we have always had to sell as much as we please at

whatever wrice we please, also the right to produce
as much as we think bsst,"

Coasequently, the =»roduction quotas were dispensed with and
replaced by a royalty system, This was not of long duration either,
siace some time befors the outdreak of World War II the Alliance
became dormant, It was nct legally dissolved until after the war,
but it ceased to operats well hefore,

Summarizing now Aluminiuvm Limited!'s market behavior until
the outhreair of world war II, there anpears to be no evidence of
Aluminium Linited being guility of monopolistic beuneavior, Ga the
contrary, the findiags suymort the coateation that a low cost producer
in an sxpanding anarket will display all the criteria of socially
useful coupetition so faniliar from the classical nodel. Throughout
the World War II era, Alumiaium Limilted had been a party to several
rrice agreements, not all of which have heen discussed here, These
rrice agreeneats, at least under the influence of low cost producers,

were aot instruments of market exploitation, The results were no

larlio: ibid., ©. 47,
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different from whet can Dbe observed today bv the common practice o

zrice lzaderchimn, Ia effect, we have mrice malatenance today as

uly today it has gone "underground! in that
Naturally,

we nad it before the war,
the vractice of formal agreements is no longer used.

where price maintenance exists, the denger exists that the dominant
firm, or firms, extracts uidue profits, As said before, the scope
of the anti-trust law should therefore not be pared, But we do believe

thaet the above review of historical events su=norts the contention that

vrice maintenance in an expanding narket, if dominated by a low cost

producer, is unlikely to be an instrumeat of aonopolistic exploitation,




EART III
CHAPTER ETGHT

MARKET POSITION IN THE POST-WAR ERA

The preceding analysis has been largely occuried with
events of the nast, Unguestinsnably, an exemination of the past
is essential for exny realistic evaluation of what can be observed
today. Yevertheless, this link with the past should not deflect
attzntion from the fact thet the Canadian aluminum industry today
is fundamentally different from what it was for close to forty
TeATS,
The point of dernarture is 1939, the year when the Second
Vorld War broke out, The events of the war, in as much as they
affected the auvgmentation of Canadian lagot capacity, have already
been dealt with in an earlier chapter, The size of additional out-
put, end the smeed with which it was accomplished, was dramatic,
The disposal of this war-time output, however, held no element of
surprise, It accurately reflected historical events as they happened,
England fought its most crucial battle for survival from 1939
to 1941, During that time, as cen be seen from Graph VI, England
received an increasing share of Alcan's increasing output, Ia 1941,
the Jamanese attack on Pearl Harbor suddenly alerted the Auserican nation
to a great emergency for which 1t vas not properly eguipped, Consequent-
1y, Canade was called upon to supply aluninun required for military

rerwoses in gquantities larger than the U,S, domestic industry could

hope to supply with similar prompiness,
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GRAPH VI

Cancdian ZExports of Aluminum %o :lajor liarket Aresas

as Percentagze of Total Ivports 1939 - 1957 (first helf)

Source: Goverament of Canadsa,
Dominioan Bureav. of Statistics,
Trade of Caanda,
Volume II, Exports,
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Before the war, the Aluminum Company of Cancda had been
a well estaovlished, but relatively small =roducer, The war
catamalted it into the ranks of glant corporations withcut the

Je
venefit of a tronsition period, Iven in 190, whea output droyped
to its lowest wvost-war level, it wes £till four times as hizh as

that of 1937, Befors the war, Canadian eluminuwa was sold through-
out the world vith considerable flaxibility, From Graph VI it can
be understond that the Cansdian aluminun reorle nust have seen a
return to the nre-war sales mattern ia the iacreasing wetal shiuvments

1
to Eurome furing the immediatz post-war years, With the

A,

benefit of
hiandeight, however, we now Imow thst these sales Aid not represeant a
return to rre-war mariket -atteras, Te furomean countries to which
these shimments were made had most of treir aluminum reduction
facilities destroyed during the hostilities, hut =~s soocn as economic
conditions returned to normsl and recornstruction woe essentially com-
pleted, sales to countriee other thaen the United 3tates and the United
Xingdon declined in imsortance, Since about 19LQ, metel shimments
from Canada to Zurope have declined somewhat in relative importance,
The cuection arises as to whether this is an indication
of 2 long %tern trend or wiether this tendency might reverse itself
within the aear future, This point shall be of zreat interest in
a later chanter, For present purposes, however, it is necessary to

anticipate enough fron thic leter zanalyreis to say that the present

The category "other" in Graph VI is almost entirely made up of
Zurcpean countries.,




1
'._l
]
ro

i

insignificance of Burope as 2 uerket for metal smelted ia Canada
is likely Yo e a mermancnt oue,

Oaly one Tcature of the vpre-war slwninum industry is to
remain with us for sure: Dy far the largest part of tie Canadian
output of alumiaum will have %o be exnorted,

As for tie diswosal of tue excess of Cazadian nroduction
over do.iestic requireneats, *he Jaited States aad the Uaited Kiagdow
rave =mperged from ti2 war as by far the most important marizet arsas,
Cver the receat years, oa *the average, the two countries absorbed
hetween 8C and 90 mer ceat of total Canadian exports of virgin
alwainum,

A glance a2t Graph VII will show that these two marzet aress
are today of zreat inportance to the Canadian producer, We also kunow
that alumimm consumption in beth tiese markats is likely to up still
further, What will Dbe tle Canadien supplier's role in these two
markets? On the pasis of sales fimures coveriug tue last faw years,
the ansver is uncertain, ILver sincs 1953, Caradian metel seles in
the Uaited Kingdom have very roughly been equal to those in the Unilted
osates, aven if we nad o sozewnat loager statistical series to
observe, it would be unli'rely tuat it wonld be possible to arrive at
any satigfactory conclusions on thie basis of sales statistics alone,
These figures are the outcoae of a nuaber of economic and political

factors winich we mow nromose to analyse,
Let us first coasiler Canada's foot-hiold in the United

Kingdom, This can oest ba understood when the following points are

coasidereds







GRAPH VII

Canadian ¥xmorts of Aluminum to Major Market Areas

in Short Tone 1949 - 1956

Source; Goverament of Canada,
Dominion Buresu of Statistics,
Trade of Caaade,
Volume II, ¥ryorths,
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1) Because of & very uark2i lack of suergy in large saough
quztitise ot sufficiently low nmrices, Zanglenc has anever had a size-
able priaar; aluaipum industry, Siace thz recent advent cf truly
large-scale consumption of aluminwi, the sole douaestic wrolucer, the
British alwainiwna Company (Baco) declined in inmortance, wven in
the early years of wluminum, when it wac vossibls to be a fairly
iafluential »roducer with what would be, by todey's standards, a
suall output, Baco aprears to Lave heen in a weak nosition, The
British nroducer has always bszsn a high cost »nroducer,

2) Until World War II, Caaade wac by nn means the only
logical choice for #ngland's inrports of virgin aluminum, Like Caneda,
Yorwary had traditionally been an aluninum exporting country, In fact,
it was the only European country with an industry as heavily dependent
on exports as Canada,

Hovever, Horway fell into Zerraa hands at an early stage of
the war, thus leaving Cenada as the only major source for ingot.
Canadian pra-ver cspacity of 90,000 per annum tons was inadequete for
British ueeds, Eritain therefore aided in the financing of an additional
capacity of 118,000 mer annum tons with the rroviso thet the British

Gover.aieat would have first call on this additional touanage for 20 years,

In the first iznstance, $355,500,000 were provided on a straight loan

basils, witl: repayment wrovisions linkted to the extent to which this

adcitional cepacity wac used, Thus through *re emergency created by
the wer, the United Kiugdon governaent acquired a direct financial
stake in the Canadian industry,

Siace the war, the Canadian comveny and the United Kiagdom

zoverament have entered into further, similar arrangements, In fect,
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total advances from the U,K, Goverament to Alcan aggregated close to
$120,000,000 by the end of 1936, This indebtedness toock the form of
unsecured, iaterest bearing aotes., In return for these advauces,
the United Kingdom governrent Lolds first call on the Commanyle

production for tue following annuel tonnages of wetal:

rericd Tonnege Annual Rate
1957 251,000 251,000
1858 303,000 30%,000
1959-51 330,600 110,200
1952-70 303,100 33,700
1971-73 55,100 18, 300

The agreement further provides thet a2 minimun wnroduction
capacity of 496,000 tors mer annum be maintalied until the end of 1970
and 55,100 tons camnacity for each of the rewcining years covered by

2

the contract.,

A contract such as this does not coanstitute a guarantee
that the British Govarument will always take um the full tomnnages on
vhich it has first call, But since rerayment ic tied to the rate of

production maintained, it seems unlikely that Zngland would drop Canada

as its main suxmplier on short notice, even if this were Ffeasibvle,

As regards the linkage Detween iaterest and priascinal paymeat on
the one hand, and the level of ypreductiou cn tlhie other, a comrany
sourc2 ctates:

"In respect of each year that the company's ingot production falls
below levels specified in the respective notes, the whole or part of
the interest thereon, and a portion of the nrinciral thereof, will be
abated, S0 loag as the companyls auztval preduction of aluminum
remains in excess of 496,000 tons, no abatement of interest or rrincizel
taizes place,!
(Aluminwan Company of Canade Ltd,, Frospectus Anr. 9, 1957.)




The sigrificant factor is tnat this ccntract runs out after a aumber
cf years, and even before that time the annual tonnages involved
become smaller and sualler,

2) Tae Lorthera Aluniniwa Company Ltd., Bngland's largest
fabricator, 1s a fully owned subsidiary of Alwniniuvm Limited, while
this in no way insures Alcan's wmreseat prouinence ia the British ingot
aarcet, this is a factor in Alcanle favor,

4} Canada is » Coanomrealth country., This too is in
Alcaats favor, A Commonvealth company overating in England both as
an importer and as a febricator, is likely to be treated as a "domestic!
firn, In the United States, for instauce, Alumminiun Limited is a
Weoreisn" firm, a factor fully exnloited by protectionist comretitors
of the Canadian firm, In England, such difficulties would he less
likely to arise,

So far we have considered four poicts, all of which would

seen to strengthen the Canadisn nroducer's hand in the UK, market,

In addition to these points it is, of course, understood thet Canadian
metal would Lrve to be competitively priced as coapared with metal from
alternste sources, which it is,

There is another woint which may in due time have more welght
than the four ebove-mentioned points talien together, Uafortunately
for the Canadian oroducers, tais voint militates against the continued
wronineince of the Cansdlan metal is the U,L, markets.

Caredian wmet:l must be woid for in dollars, This has been

for some time & natter of increasing concern to the guardiasns of

Bngland's gold and dollar reserves,
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England's plight in this regard is well known, Tt has
nersisted now for many years without showing aany sigas of fundamental
change and the area of agreement on the causes of this wnroblem has
beeu widening.

Zaglandts dollar shortage is due only to a minor extent to
temporary phenomena which can be expected to rectify themselves in due
course, To a larger extent it is due to fundamental, structural
cranges in the internatioanal trade pattera of the country, For some
time before the war Zngland had been what writers of texrtbooks on
iaternational trade like %o csll a "mature creditor nation', As suceh,
its industrial structure had developed to tiie roint where n permanent
excess of inxorts over sexports wans necescary. Before the war, ualike
today, the difference could be financed with the iucome earned on
investuent abroad,

<7
T
¥

orld Var II and the political and econocuic events that
followed wrovght havoc with this pattern, The trede structure of
the British fmpire underwent profound changes within the span of a
few years, aad dagland elther lcst or was forced to sell many of it
investments abroad (e.g. railroads in South Auerica). At the same
tine, the United States ond Canada emerged 2o the countries which could
supply the goods needed most by Britain,

Thus a structursel disequilibrium hase been created which is
exceedingly difficult to correct. A devaluation of the pound can be

rulzd cut as a remedy, In order for a devaluation of the pound %o be

effective, both the demand of the sterling arsa for dollar goods and the
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denaad of the dollar arza for sterling goods would have So be aighly

(113 s

nrice elcstic, there is evidence theat nelther is the case, On
the contrary, British denand Tor food stuffs and raw aaterials is highly
irelastic and judging, for instance, by the performance of British cor

sales in ilorth America, =rice considerations alone do not seem to be a

sufficient incentive for the parchase of British naanufactured goods in

Thus the only real alternatives seem to be to sell wcre Sritish
£oncs oa this side of the Atlentic, which irn the face of United States
tariffs may be difficult and, more importaant, to find sterling area
sources of supply for raw materials hitherto bought in the dollar area,

One highly suitable caandidate for such 2 sudstitution 1s

aluainuwa, t orasent, sufficient smeltsr fecilities do not exist

o]
4]

within tne sterling area to malte such witeh »moscible on a large scale,
rlans are deing roce, however, for very large scele aluminum fecilities
to Dbe built withia tle sterliag area,

One of the most widely publicigzed of these olans is the
"Gold Coast Zrcject", 2o fully integzrated smelbter in whzt is now the
incereadeat state of Ghuna, This location ars much to couwmend it
since ample hrdro yower resources and high grade bauxite oxist close

3

to tidal waters, Cther vossibilities are Australia and lialsya, wlere

vlens for the coastruction of alumiawue facilities have eith-er been

t iz a2 joint venture in which the goveraments
: ¢ Chena, the 3ritish Almuainium Conpaany and

L ted are exjected to rarticinate, Jot much progress hes
b2en nade in recent years, vrosumably mainly heceuse of increased costs
of the nroject, ramid growth of commeting sumnlies elesvhere and
aolitical uncertaintiess in Ghaue attendant on its recentlvy gained

ndependence,

e




amnoaced or ~re vaing diccussed,

“

“

It worli zrobadly lao’ e too far oficld frem our origlnal
lize of thought 1f we attemted iar:z to evalunte vhich of these ~rojects
ars ucst liltely to usterialize, hwow sona *ther could e bLrougit iuto
roduetion end whot qu-ontities they could exmect to cupaly, e shall
nerely cay thot nlass for large scale zierlias cr2e stelters oxist and
that these nay avanturlly hriang ctout a Zecline in the doainance of the
Coredian Lmoduear in the Talted Kingdom uariet,

Swinerigiag ouwr findings np to thls ovoint, we hnve had in

niad the followine iwjor market areas for Caisdicn wetals

1) Canséa
2)  United Kinglom
3)  "other"
L) TUnitsd States,

1) As important as the Cenadieza sriket 'mguestionably is, it

does not now absorb rnore than 2 snell fraction of Jouestlc saelter outaout,

naor ic it 1i

rely to do so in the future,

—
)

a 195¢, Cenada conswmied 90,500 %ons of aluminum, as coapared

with oriuery -roduction of 496,500, Thus Consdian consuytion aouwnbed

Yo only 1T wver cent of Cenrdian roduction, Thiz ratis of exports to
do.estic coagmagtion ia uvalikely Yo chenze neterinlly, Copreity in

Camnda can be expectod to grov at a rate couparable to the ratse of

zrowtl of domestic demaund,
Cznada bhas one of the highest per cazita aluminum consunption

- .

ures 1a e world, Vherecs aluminw: dsuend is likelr to grow evar

" nigh prosa2at cousymwtion, 1t I1s *he

Ql-
5
o
o
E

tries with & compomrotivel

countries with prosently low wer capita concunwntion wiich hold out tie
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grealse of still grecter futuve growtl of aluxmiaxt comewapbion,
% lznst its wreseat raakila )

T S e A e S e ea T - PR DU I R .
rolwer, CiwdrCica cepccitr world have to be expoaded &t a rate

- “ AT - Ve b s mamane A s N - i RN 2 = e A& -3
recter tloon trot varvaanbtsd Uy tie rowti of dousstic Looarnd cloue,

lad

> - o PR ay exdan 3o T 5 -
2y Ghacces of Coneda reo einiag tue ooiu source of susnply

e
U

Zor Taited Kiugdon metal are nct very good. Az sgoon es it

Tecgible to esteblish a sterlins arce s2elter, UM, ilmports of

3) Szles i the uarket arass ladelled "other" are less
aredictable; tlere way be a moderat? rereass in the lmportaasce of
nic erat area withia the asar future, but the leoas torm trend is

aiilst netsl produced in Canada, Ve returrs to thils ooint at length
in & later chagter, For thz -~regout, let us onticirate & possibtle

ift to locelly jroduced metal as cgainst metal bought from Canada,
The reasoas for such developucuits eve so.ewhnt differeat Irom those
in the TUnited hingdom, but the result would be lergely the cras,

agtion, nuch emphasis is pleced on

;.u

%) Zw process of eliw
the Toited Ltates narket, In Tact, ac we snnll attanst to establish

in what follove, the WU,0, uonrat oo well bacoae the greatast outlet

for Camnadian uetal, Yo put 1t differeatly, the Ceusdian primery
producer or rofucers cal Ve expected to grov ianto & more Jdorth-A.erican,
raticr taru truly interaaticanl rcle, Interestingly enough, this

trend seams to Molé only for the Aluminun Comreny of Craccia, and auny

other mrisery wrodicer thet Lny Deccme estabdlichied in tlie cowntry,

=

Yuturs denend will be declt with in greater detail in Chapter

Trirteesn,
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bav act for alwsiniwn Limited.  The latter compaay's role is one of

considferanle intercst asd will be discussed in deteil in & lester

chagpter,
Qur i.uzdiate concera is with the future role of Caaszdian
smeltiag fecilities, In crier to evalurte tlielr relative competitive

pogition vis-o~vis the U.S, nroducers, we have to subject ourseives to
a reti.er detailed dicression on technologT,

First, without a fairly good underctanding of the basic
technical nrincivples of aluminwa reductica, it would e &ifficult to
counrenend fully the factors affectines locotion, cost of production,
aul the relative commetitive position of the various North Anericac
rroducers,

Second, o mojor chaage in technology could briag about

sueh fundasmentsl and drematic changes ia the industry that our nreseunt
analyeis, Dased oun preseat sroduction iethods, would be completely
iovaelidated,  altlough no ure-enntive mredictions can e made in tals
regard, an understaadia~ of the basic technical prineijples iuvolved

-

say help to Jdorm su oxrinica on the lilzelihoed of a major chonge in

techinolowy,




CHAPTER NINE

1
A DIGRESSION ON TECHNOLOGY

The production of aluminum can be conveniently divided into
four stages.
1) Mining of the ore
2) Refining of the ore
3) Reduction of the metal
L) TFabrication.

The choice of ore for aluminum is dominated by a rather
paradoxical gituation, Aluminum is one of the most abundant elements
in the earth's crust, exceeded in abundance only by oxygen and silicon.
It occurs mainly in aluminogilicates, such as feldspars and micas, and
in the clays resulting from these by the weathering action of water and
carbon dioxide.z Strangely enough, aluminum is exceedingly difficult
to isolate from these materiasls. Of the ores with the highest alumina
content, only the eleventh in order of magnitude lends itself to com-
mercial operations. This ore is bauxite which occurs in very large

quantities in subtropical and tropical regions and, to a lesser extent,

in temperate gzones.

1 In addition to the references stated below, information contained in
this chapter is based on the following sources:
Engle, Gregory and Mosse: Aluminum, Irwin Inc., Chicago, I11l,, 1941,

Kirk-Othmer: Encvclopedis of Chemical Technology, Vol. I, The Interscience
Encyclopedia Inc., N.Y., 1947,

Mantell, C.L.: _ms_m_m.mxmﬂmm McGraw Eill Ine., N.Y., 1950.
Mellor’ Jo'o: : Bpengilve 3= q o .

7 Chemistrz,qul.ivo. PP- 148—170 Longmans. Green and Co.,
London, 1929,

Middleton and Willard: Semimicro Qualitative Apalysis, p. 234,
Prentice Hall, Inc., 1939.

2
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A typical bauxite has approximately the following

composition:3
Combined water 30%
Alumina 58%
Ferric Oxide 5%
Silica 5%

Titanium Oxide 2%
166§

All ingredients other than alumina are considered as im-
purities from a smelting point of view. One of these, silica, is
particularly crucial since its removal creates special problems.

Thus a high grade bauxite not only must have a high alumina content,
but also a low silica content. Merely from a technical point of view,
it 18 possible to extract alumina from almost any minerel that contains
it.

Since bauxite deposits in North America are small, attempts have
been made for meny years, particularly during the war, to develop methods
for extracting alumina from low grade ores, such as certain types of clay
found in zreat sbundance in both Canada and the United States. Pilot
plants have been operated at various times, using clays with a silica
content as high as 45 per cent and alumina content of less than 50 per
cent, These ventures were, however, abandoned sooner or later. Not-
withstanding earlier failures, such expe:iments are still carried on with

intensified effort.u For the time being however, bauxite is still the

3 Values are quoted for Yalumina® and "silica", Silica is the oxide of
silicon and, by analogy, alumina (A203) is the oxide of aluminum.

4 Anacondals attempt to establish itself as a primary producer of ingot
in the United States depends in good measure on its successful use of

domestic clays. See Buginesg Week, November 3, 1956, p. 191.
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only ore used for aluminum reduction,

Unlike iron and copper ore, aluminum ore cannot be introduced
into the reduction process directly. Because of the presence of silica,
it has to be treated chemically first to remove the siliecsa,

The chemical properties of alumina and silica are such that
in the electrolytic reduction process, silicon deposits at the anode
before aluminum does so, Thus any silica contained in the ore used for
the electrolytic reduction process causes & corresponding amount of
silicon to be present in the aluminum, Silicon alloys of aluminum are
in fact useful for some purposes, and they have at times been produced
directly from silica bearing ores. For most practical purposes, however,
the presence of silice is undesirable and, where it is needed, it is
cheaper to alloy silicon with pure aluminum rather than reduce a silicon
alloy direct from a silica bearing ore.

Alumine (A1203) is extracted from bauxite by means of a chemical
separation. Several such alumina processes have been employed at various
times and places. The one most suitable to the high purity bauxite
presently used in North America, and therefore the most widely employed,
is the Bayer process.5 In this process, bauxite is digested with a hot
caustic soda solution. This separates the alumina from the silice and
subgtitutes sodium for silica. As a result, alumina exists as sodium
aluminate. In this form, alumina can be separated from the insoluble

residue and, once separated, it can be precipitated from the solution and

5 fhe North American Bayer process to be exact. There also exists a
European Bayer process. Both are variations of the same basic method.
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calcined to yield pure aluminum oxide, This product, a fine white
powder, is now ready for introduction into the electrolytic reduction
process,
The reduction stage is based on the discovery that alumina
dissolves in molten cryolite and that the metal could be electrolytically
deposited from this solution. This operation takes place in a carbon

lined steel tank called a reduction furnace, or, more commonly, a pot.

ALUMIM UM

,L
- S

CTATHCDE

This pot contains the molten electrolyte or bath in which Alp04
has been dissolved. A bdlock of carbon, serving as the anode, is im-
mersed into the bath from the top. A strong direct current flowing
from the anode to the cathode through the electrolytic bath then deposits
liquid aluminum at the bottom of the pot. From there it can be either
syphoned or tapped off without interrupting the continuous reduction

process,
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Once the metal has solidified, it is used for the production
of alloys on the spot, or more frequently, shipped in its pure form to
fabricating plants, foundries, etc. These latter normally have their
own re-melt furnaces in which they produce the alloys required for their
production.,

In order to appreciate fully the economic significance of the
aluminum production process, we have to consider the following:

The Hall-Heroult reduction process wgs invented in 1888, The
chemical process of makine alumina had already been known at that time.
Although subsequent technical improvements of equipment and technique
have increased the efficiency of the Hall-Heroult process, and constantly
lowered production cost, the most modern reduction facilities today still
employ this process basically unchanged.

At the reduction stege, there is at the time of writing no
immediate hope of any important changes, which would, for instance,
materially affect the amount of power presently required. For the fore-
seeable future, at least, power demands seem inexorable.

At the alumina purification stage, more advances have been made,
although they are advances in degree rather than in prineiple. Through
continued experimentation over the years, it has been possible to use
ores of progressively lower grades, In spite of these improvements, one
fact has remained so far as inexorable as the demand for power: the re-
movel of silica from the ore is still unavoidable and costly. Not only
does it require a complicated chemical process to remove the silica
content, but with each part of silica removed, about 1.1 parts of

alumina are removed as well, and thus lost for further production.
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Experiments to overcome the hurdle posed by silicon started
about as soon as the industry began. ZEven before the war, hopes ran
high that a process was about to be perfected for the utiligation of
ores with high silica content. As already mentioned, such experiments
were greatly intemsified during and after the Second World War.
Anaconda's efforts in this direction are the most recent example of
guch hopes.

On the other hand, Aluminium Limited has just recently decided
to spend millions of dollars on the exploration and development of vast
newv bauxite reserves in French West Africa., Thisg would indicate that
at least in the opinion of one experienced producer, domestic clays
appear to be an unlikely alternative,

To summarize the present chapter, the basic aluminum production
process has remained remarkebly stable over the years. As it stands,
it imposes several serious obstacles to further cost reduction. In
spite of numerous and continuous efforts to increase production efficiency
results have so far been very modest. Any_cost improvements achieved
have likely been thwarted by rises in wage rates and congtruction cost.
Although it would be rash to say that they need be so in the future as
well, it would nevertheless appear that chances are against any revo-
lutionary discoveries being made in the production of aluminum for some
time to come. 1t may therefore be assumed, as a basis for further
investigation, that the presently known production process will remain

egesentially unchanged.
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Admittedly, this is a sweeping assumption, but some sort
of an assumption on this point is necessary as a basis for further

discussion.




CHAPTER TEN

THE EVOLUTION OF THE REGIONAL PATTERNS OF PRODUCTION IN

NORTH AMERICA

In 1888, when production of aluminum by the electrolytic
method was started in North America, the primary concern was largely
a8 technical one: to make the newly discovered Hall process work,
However, once the first ingots had been produced successfully and
stored in the office safe, cost considerations came into the fore.
Since power was at that time an even more important ingredient than
it is today, operations soon had to be moved from the original location,
the Smallman Street plant of the Pittsburgh reduction Company in
Pittsburgh, to New Kensington.

The Smallman Street plant had used gas, the New Kensington
plant vsed coal. In those days, however, the technology of steam
generation was a far cry from what it is todey, and the cost of
generating sufficlently large amounts of power were exorbitant. This
started Alcoa's ventures into the field of hydro-power, which are
shown on Map I.

Only one of the five smelters, the plant at Badln, North
Carolina, did not originate with Alcoa, It was started by a French
group prior to World War I in one of the rare attempts on the part of
outsiders toc break into the aluminum business in the United States.
Their venture was foiled by the outbreak of World War I and they

eventually sold out to Alcoa. Alcoa then completed the facilities.
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MAP I

Aluminum Reduction Facilities up to and including

World War I
Legend Location of plants
Smelters (1) Niagara Falls, N.Y.
Alumina plants (2) Shawinigan Falls, Que.
Chief Market area (3) Massens, N.Y.

(4) Alcoa, Tenn.

(5) Badin, W.C.

North American Production 1919 *
Canada: 11,000 ghort tons
U H 00 hort ns

Total: 75,000 short tons

-lto~

* Source: Aluminum Company of Canada, Submigsion to Gordon Commission,

op. cit., p .15
Materials Survey, op. cit., p. VIII-26,
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By the end of World War I the basic pattern of North American
production looked as follows: Sources of raw materials were close,
transportation costs were low. Most of the bauxite came from Arkansas,
although Dutch Guiana bauxite started to supplement domestic sources
during World War I.

Smelter facilities based on hydro-power sought locations on
the fringes of industrial settlement, since other industries competing
for a limited supply of power conld easily out-bid the aluminum producer,
With the early smelter facilities shown on Map I, difficulties eventually
arose from the expansion of the frontier of industrial settlement.

When the plants were bullt, there was little or no alternate use for the
power they consumed. Today, most of these plants are surrounded by

areas of acute power shortage. In some instances, such as Alcoa's plant
et Niagara PFalls, N.Y., operations were discontinued altogether., In
others, such as Massena, N.Y., and Shawinigan Falls, Que., they continued,
but these latter sites were bypassed to a large extent by later expansion
Roves.

The outstanding feature of this 9ar11er era of aluminum
production in North America was the reliance on privately owned and
privately developed hydro-power as a source of cheap energy. This pattern
remained basically unchanged until World Wer II.

The impact of substantial civilian demand after the first war
prompted the industry to tap further resources of hydro-power. By the
nineteen-twenties, although hydro-reserves in the United States had by
no means been exhausted, Alcoa had sufficient experience to think of

jte future in increasingly longer terms. Thus, in addition to rounding
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out its American facilities, Alcoa turned to Cansds where seemingly
unlimi ted amounts of firm power could eventually be made available.
A smelter was constructed at Arvida, Quebec, but soon after it had
been started up, further developments were slowed by the advent of
the Depression.

The Great Depression prevented further changes of any con-
sequence throughout its duration. The basic pattern remain unchanged,
although existing facilities were aungmented gradually during the
latter part of the nineteen-thirties as the foreshadows of the new
war stimulated the demand of aluminum. The regional distribution
of the industry in 1938 is shown in Map II.

We have so far spoken rather loosely of the"industry".
Until 1928, this was tantamount to Alcoa, and its Canadian subsidiary,
Alcan. The pattern of privately-owned and privately developed hydro-
power was inherited by the latter from the former, and was retained
when Alcan came to steer a more independent course after the creation
of Aluminium Limited in 1928. Both these companies, Alcoa and Alcan,
have come in for criticism at various times for their penchant for
hydro-power.

In the United States Government anti-trust action against
Alcoa, it was alleged that Alcoa had attempted to "monopolize" the supply
of hydro-power in some areas. In fact, Alcoals early power contracts,
such as the one with the Shawinigan Falls Water and Power Co., carried
provisions enjoining the supplier of power from selling power to any

other aluminum producer. When Alcan took over Alcoa's contracts in
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Canada, these clauses remained valid, but allegedly have never been
1nvoked1 and were in fact cancelled by mutual consent in 1943.2

During World War II, Mr. M.J. Coldwell in the House of
Commons levied charges against Alcan similar to those levied by the
United States Government against Alcoa. The special Parlismentary
Committee set up to investigate these charges judged them to be
unjustified.

Today, with the benefit of hindsight, we can add that the
danger of hydro-power being monopolized by the aluminum producers need
not be taken too seriously., Cost control and long term production
planning would seem to be more logical explanations for privately owhed
hydro facilities. This can now be said with some confidence since
aluminum producers in recent years have been only too glad to avail them-
selves of existing power facilities on favorable terms, Capital
expenditures of hyro-power stations are by far the highest of any phase
of integrated production and aluminum producers, particularly in the
United States, have much preferred to put available funds into reduction
and fabricating facilities if a genuine alternative presented itsgelf
to company developed power.

Such an alternative presented itself on a grand scale during
World War II. In the United States, as in Canada, the primary con-
sideration was to bring in the maximum of additional capacity in the

minimum time., There was, however, one important difference in the way

1 Government of Canada Special Committee on War Expenditures, 1943, p. 126,

2 1bid., p. 126,
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MAP II

Aluminum Reduction Facilities prior to World War II

Legend Location of Plantg
Smelters 1) Niagara Falls, N.Y.
Alumine Plants 2) Shawinigan Falls, Que.
Chief Market Area 3) Massena, N.Y.

4) Alcoa, Temn,
5) Badin, N.C.

6) Arvida, Que.

North American Production 1938 *
Canada: 71,000 short tons
.S, 00 t

Total: 214,000 short tons

* Source: Aluminum Company of Canada, Submission to Gordon Commission,

op. cit., p. 15
Materials Survey, op. cit., p. VIII=-26,
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this was accomplished in the two countries.

In Canada, there wes avallable a huge, exceedingly economical
power site, Shipshaw on the Saguenay River, for which plans had been
made, but shelved by the impact of the depression. This was utiliged,
and as & result, the bulk of war-time capacity was able to continue
after the war as highly economical, low cost facilities. Other smaller
and less economical facilities, such as a plant at La Tuque, Quebec,
were closed down after the war,

The situation in the United States was more involved. During
the nineteen~thirties, more and more of the remaining power resources
of the United States had been taken up by public power corporations.

In fact, Alcoa had already become & customer of one of them, the
Tennessee Valley Authority, as early as 1937.

War-time expansion took place mostly within the precinct of
another, much larger public power development, the Bonneville Power
Administration of the Pacific North West., Power cost here was cheaper
than in other parts of the United States, about 2 mills per kwhr as
compared with 4 mills in the Tennessee Valley and, what was at the time
even more important, large blocks of power were available for aluminum
production on short notice.

Once the war emergency was fully felt, speed was essential,
It takes years to complete a system of dams and power stations capable
of delivering firm power the year round. Thus Bonneville power was
committed to aluminum reduction to such an extent that towards the

latter part of the war, aluminnm production in the Pacific North West
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was more than twice the 1935-1939 average for the United States
as a whole.J In 1943, the year of peak war-time production,
production of primary ingot in the Pacific North West amounted to
about 300,000 tons.

As a glance at Map III will show, the shift to the Pacific
North West had to bring some profound changes to the cost structure.

First, pig eluminum had to travel much further to the major
febricating centres of the Mid-West and North-East. Only during a
relatively short period of time during the war did the airplane in-
dustry of the Pacific Coast absorb a substantial part of the output
of the Pacific North VWest.

Supply lines of bauxite were also greatly lengthened. This
was intensified by the fact that by then the United States had to rely
greatly on imported bauxite. Xven before the war, forelgn bauxite,
mostly from Dutch Guiana, had come to augment domestic sources to an
increasing extent,u In 1939, aluminum production in the United States
amounted to 164,000 tons. Four years later, in 1943, production
reached a peak of 920,000 tons.

The bauxite requirements for such an output were met by
domestic reserves as much as possible, virtually depleting high grade
reserves in the United States. From then on, foreign bauxite had

permanently entered the United States aluminum scene,

3 Engle,gp. cit. p. 63

4 Close to two million tons in 1943 out of a total of seven million,
or about 25 per cent. By 1954, imports of bauxite had increased to over
70 per cent of total United States bauxite requirements.
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MAP III

Aluminum Reduction Facilities during World War II

Notes

Individnal U.8. reduction plants are not shown for lack of space.
Instead, the aggregate of output from all plants of one particular

region are expressed as percentages of total national production
as follows:
kot

¥orth American Production 1943 *

United States Canada
Fast: 610,000 tons 664 bec 00 tong 10
8, c N H 10 ons
TAL: 000 ng 10

Source: Aluminum Company of Canada, Submission to Gordon Commission,
op, cit., p. 15
Materials Survey, op. cit., p. VIII-26,
Engle, op. cit., p. 102.
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Along with the additional reduction facilitles, corresponding
alumina facilities had to be constructed. Since as a rule two tons of
bauxite yield one ton of alumina, alumina plants normally should be
built at or near the mines, as is the case for facilities processing
domegtic bauxite at Bauxite, Arkansas, and East St. Louis, Illinois.
Alunmina facilities for bauxite from Dutch Guiana, however, were not
built in Surinam but rather in the Gulf Coast states.

The reason for such an apparent dislocation is not hard to
find: Prior to 1948, alumina was subject to & tariff of $10.00 per ton,
as compared with approximately $0.85 per ton for bauxite.

From an accounting point of view, the cost of alumina produced
on the Gulf Coast, which includes the duty on bauxite, is less than the
cost of foreign alumina, C.I.F. United States port of entry. The latter
cost would include the much higher duty on alumina. Chances are, however,
that the "real" cost of production of foreign alumina would be lower
than those of Gulf Coast alumina. If that is the case, ultimately the
cost of producing aluminum in the United States is higher than what it
ideally could be, and thus its competitiveness vis-a-vis foreign metal
is reduced.

The location of World War II aluminum plants in the Pacific
North West, baged on public power as they were, marked the end of the
era of privately developed hydro-power for expansion needs in the United
States. After a post-war slump in the demand for aluminum, civilian
demand begen to make itself felt sufficiently to keep some war-time
facilities in operation and to warrant the rehabilitation of others.

Some plants such as the high cost smelter in New York City, were not




- 149 -
re-opened. The larger, more economical units, which Alcoa had
constructed and operated for the government during the war, were
s0ld to the new entries into the field of aluminum reduction, Kaiser
and Reynolds.

This was the situstion when the Korean War broke out.
Civilian demand had grown te such an extent that the more economical
parts of war-time capacity were again in full production. As in the
case of World War I1I, substantial additional capacity was required on
short notice, about 500,000 tons, to be exact.5 Here the following
alternatives presented themselves.

1) The metal could be obtained from Canada. Alcan had offered
to supply the United States government for its strategic stockpile
with substantial tonnages on a contract basis. In order to accept
this offer, however, the Unlted States government would have been
compelled to commit 1tself unequivocally to a policy whereby Canada
would be treated as an integral part of the North American defense
production potential. Such a course of action was strongly opposed
by the American producers and politicians whereas some groups within
the government were in favor. After much hesitation and repeated
change of direction, the Canadian offer was allowed to 1apse.6

2) An alternative course of action was to use more public power,
chiefly in the Pacific North West. This course was not taken, The
official reason given wag that it would take too long to make the necess-

ary power available by means of augmentation of existing facilities, such

5 Actual production, 1949: 600,000 tons.

6 For a somewhat impassioned, but lucid account of these events, see
Fortune: "The Great Alumimm Farce", June 1951, p. 93.
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as the construction of storage dams. This has to be taken with
a grain of salt. If we can believe a Fortune article on the point7
the Bonneville Power people did everything in their power to direct
the aluminum expansion move in their direction. The producers, on
the other hand, showed great reluctance towards still further
expansion dependent on public power so far from their markets., For
one thing, the use of public power for aluminum has always been a
politically controversial matter, for another, the producers this time
came up with a feasible alternative to public hydro-power: natural gas.
3) This third alternative was the one finally taken. For the

present and near future, the natural ges fields of the Gulf Coast States
were eminently suitable. They are privately owned which the aluminum
producers have come to consider an advantage. Smelters based on
naturel gas could be built close_to already existing alumina facilities,
and the cost of electricity genmerated by natural gas was competitive
with that from other sources,

There is, however, one very serious disadvantage. Natural
gas 1s a wasting asset. .Unlike hydro-power, where costs are determined
almost entirely by the historical cost of construction, cost of producing
natural gas tends to go up as gas becomes less abundant. Consequently,
contracts would have to include an escalator clause providing for a
rise in the cost of production. Furthermore, gas producers now, or in

the future, are not able to enter into contracts covering as long a period of

7 Ibid., p. 98.
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time as hydro-power contracts. It is doubtful whether there are

any contracts between producers of aluminum and natural gas which
would run for more than 20 years. For an integrated aluminum plant
to be an economical investment, however, it would have to run for

as much as 50 years.

This was the situation created by the Korean War. Although
the bulk of the expanded capacity necessitated by the Korean War
emergency was completed by 1953=54, it was not until 1955 that the
expansion phase had run its full course, The picture, as it
presented itself then, is illustrated by Maps 1V, V, and VI,

It should be gstated here that none of the various phases
of expansion described have clear demarcation lines, For instance,
while construction of Gulf Coast facilities based on gas was in
full swing, Alcoa built another plant, using hydro-power, in the
Pacific North Weet, near Wenatchee, Washington. Construction of
this plant was started in 1951, and a capacity of 100,000 tons was
attained by 1953. It can be seen that this exception to the rule
is fer from being a minor one, even though this caepacity is supported
by uninterruptible power only to the extent of 70 per cent.8

Another Alcoa plant, at Rockdale, Texas, which started up
in 1952, foreshadowed still another geographical switch in production.
This plent uses lignite as a fuel for the generation of electricity.

Although an igolated case in 1952, this for the first time employed a

8 Materials Survey, op. cit., p.II1I-3,
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MAP IV

Aluminium Reduction Facilities at End of Korean Boom

Production 1955 *

United States Canada
East: 360,000 tons 23% Quebec: 541,000 tons 89%
Gulf Coast: 626,000 tons 40% ; 67,000 to 1X
H 00 ton Totals 608,000 tons 1004
; 1 0

Source: Aluminum Company of Canada; Submission to Gordon Commission,

ops cit., p.15.
Materials Survey, op, cit., p. VIII-26,

Note: Regional distribution of United States production estimated by
author on basis of capecity data given in Materials Survey,
OE. Cit- pc III"Z.
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MAP V

Alumine Plant Locations and Rated Capacity Data

1956 *
United States Canada
1) Bauxite Ark. 402,000 tons 11% 1) Arvids, Que. 1,275,000 tons 70%
2) BE. St. Louis, I11, 329,000 tons 10% 2) Japaica 540,000 tong 30%
3) Mobile, Ala. 876,000 tons 25% : 00

4) Hurr. Creek, Ark. 730,000 tons 21%

5) Corpus Christi,

Texas. 365,000 tons 10%
R la. 16,0
Total: 3,518,000 tons 1004

a*%*
Source: Materials Survey, op. cit., p. III-1

Aluminum Company of Canada Ltd., Sinking Fund Debenture
Prospectus, Apr. 9, 1957.
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MAP VI

Aluminum Reduction Plant Locatio_ns and Rated

Capaclity Data
Jamary 1956 *

Canada
1) Arvida, Que.: 355,000 tons 55%
2) 1Isle Maligne, Que.: 92,000 tons 15%
3) Shawinigan Falls, Que.: 66,000 tons
4) Beauharnois, Que.: 36 000 tons %

BaCut 91.000 tons 4%
Total: 640,000 tops 100%
United States
1) Alcoa, Tenn.: 157,000 tons 10%
2) Badin, N.C.: 147,000 tons 3%
3) Massena, N.Y.: 112,000 tons 7,
L4) Point Comfort, Tex.: 95,000 tons é
5) Rockdale, Tex.: 100,000 tons &5
6) Vancouver, Wash.: 95,000 tons 6%
7) Wenatchee, Wash.: 100,000 tons &
8) Arkadelphia, Ark,: 55,000 tons A
9) Jones Mills, Ark.: 97,000 tons &%
10) Listerhill, Ala,: 50,000 tons %
11) Longview, Wash . 50,000 tons %%
12) San Patrico, Tex.: 80,000 tons s,
13) Troutdale, Ore.: 83,000 tons 5%
14) Chelmette, La.: 200,000 tons 13%
15) Spokane, Wash.: 175,000 tons 11%
16) Tacoma, Wash.: 33,000 tons 2%

N ¢ 1 0, 0

Totals 1,589,000 tons = 100%

Source: Materials Survey, op. cit., p. III-2, p. X-2
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new process which has come to play an important role in the most recent,
not yet completed expansion phase.

Almost as soon as the post-Korean War aluminum expansion in
the United States was completed, total capacity was again inadequate.
In the meantime demand including stockpile requirements had agein
increased to such an extent that still further substantial additions
to capacity became necessary. This time the producers turned to coal
as & source of energy. Coal was first used by Alcoa 4in the eighteen-
nineties in its New Kensington plant, but Alcoa had to abandon its use,
as already mentioned, because steam generation in those days was too
inefficient, Today, however, the technology of steam generation
represents such substantial advances that power can now be generated
in the neighbourhood of four mills per kwhr.

The region most suitable for aluminum plants based on coal
is the Chio Valley. This region has three advantages: First, there
are extensive coal deposits, and reduction plants can be duilt in
close proximity to the mines. Second, alumina can be barged up the
Ohio Valley from alumina plants on the Gulf Coast at a cost considerably
lower than for alumina shipped by rail over an equal distance. Third,
the aluminum is produced in the industrial heart land of the United
States; transportation cost to the chief fabricating centers is thus
low.

At the time of writing, no plants have actually started
production in the Ohio Valley, but at least three plants are under

construction, and more are likely to follow.
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Map VII is an attempt to take this new phase of expansion
into account., It shows all existing facilities as well as those

scheduled facilities which are expected to be in production by 1960.
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MAP VII

Estimated North American Aluminum Reduction

Capacity 1960 *
Canada
Quebec: 800,000 tons 7%
H 00,0
tals n 0
United States
Fast: 360,000 tons 16%

Pacific North West: 670,000 tons 30%

Gulf Coest: 760,000 tons 344
i 3 00 2
1 000 10

Source: Materials Survey, op. cit., p. III-2
Aluminum Company of Canada, Ltd.: Sinking Fund Debenture

Prospectus, op. cit., p. 3
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CHAPTER ELEVEN

THE ECONOMICS AND POLITICS OF LOCATION IN NORTH AMERICA

In Chapter Ten an attempt was made to sketch briefly the
development of the United States industry to date. We are mainly
concerned with these developments as they tend to shed light on
the competitive position of the Cansdian producer vis-a-vis his
Americaen counterparts.

In evaluating the historical development of the American
industry, three main features stand out.

1) fThe departure from hydro-power as the chief source of
energy, and the attendant search for new alternatives.

2)‘ The change in the relative importance of power cost and
the emergence of transportation cost as the main determining factor.

3) The role of the United States government in aluminum affeirs.

1) __ The Departure from Hydro-Poyer
As already mentioned briefly, aluminum producers normally

located on the fringes of the industrial frontier. As industrialisation
followed them into the wilderness, they had to move on and develop
new sources of energy. The crucial problem of the industry in the
United States today is that the industrial frontier has passed. The
settlement of the Western plains came to an end around 1900. In the
same way, the "settlement" of the untapped hydro-power resources of
the United States was essentially completed fifty years later, From
then on, any additional power used had to come from within the area

of industrial settlement.
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The American aluminum industry in effect entered the
second half of this century by shifting from an extensive to an
intensive development of power. Naturally, there are certain physical
1imits to intensive development, so that increasingly less efficient
sources have to be brought in. There is, however, one way out of
this predicament: Improvements in technology can extend the limits
of intensive development.

This is exactly what 1s happening. The use of gas to
drive internal combustion generating units, and the use of coal to
drive steam turbines have in fact given the aluminum industry in the
United States & new lease on 1life.

In the past, producers could move on to virgin power sites
when the expansion of existing facilities was not feasible or not
sufficient. Now they have to expand by using existing sources more
efficiently through improvements in the technology of generating
electricity. This 1s both more complicated, and in the end more costly.

Present improvements in the technology of steam generation,
which make possible & postponement of the decreasing returns to power
development, are themselves subject to eventuelly diminishing returns.
The use of neither coal nor gas has been made feasible by means of
dramatic new discoveries. Instead, it has been made possible by meens
of painstaking engineering studies which all employ well known principles.
It 1s possible, for instance, to perfect a steam engine still further,
but beyond & certain point, the difficulties encountered with such

further perfections can be expected to increase exponentially.
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Another factor to keep in mind is that, no matter what
technigque is being ugsed, the fuel used is in scarce supply.l This
is particularly true for natural gas, and to a lesser extent for
coal as well,

In 20 years, natural gas may be altogether unavailable
for aluminum production, and coal is almost certain to be more ex-~
pensive than at present. Labor acconnts for a fairly large part
of the cost of coal, and it is highly unlikely that the wages of
coal miners would remaln any more stable than those of other industrial
workers. Although presently known deposits of coal are extensive,
it will become increasingly costly to mine the existing deposits.

All this compares rather unfavorably with hydro-power.
Not only are amortization charges the largest part of total cost,
but what is being written off are the historical costs of construction
which are of course completely impervious to increases in the current

cost of labor and raw materials.2

1 This is not true for atomic power, but atomic power is too remote
to be considered here. See below, Chapter Twelve.

Some qualification should be admitted here; In the event of a
serious inflation, as compared with a gradual, secular rise in prices
which we are experiencing, the problem of historical versus replacement
value as a basis of depreciation may become of primary importance.
Since we consider & run-away inflation to be unlikely we shall not
consider thls problem.
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In the supply of power, Canada has a very marked advantage
over the United States., As mentioned in an earlier chapter, climatic
and topographicd factors constitute very serious obstacles to the
advance of Canndlan settlement towards the North. There seems to
exist wide agreement on the point that much of the northern parts of
Canada are not equally sultable to settlement as the plains of Southern
Canade and of the United States. Much of these less accessible areas
of Camnda, particularly in British Columbia and Quebec, still harbor
extensive hydro-resources. Even those developed some time ago in a
gettled area, the Saguenay region, will continue to be available for
aluminum production. A repetition of Alcoa's experience at Niagara
Falls is unlikely in the Saguenay Valley. The Lake Ontario region
proved capable of very intensive settlement and industrialisation
with the result thet the aluminum producer in the region, Alcoa,
was eventually compelled to close and move away. The Saguenay-lake
St. John region, on the other hand, is not capable of a similar
degree of development.

As will be remembered from Chapter Three, the Saguenay
region has well defined boundaries beyond which settlement would be
impracticel. The population within this region will unquestionably
increase but its growth to the point where the aluminum producer would
become an undesirable resident of the area is not practicable.

In taking the view that the aluminum producer is unlikely
to be crowded out of the Saguenay region altogether, the following

qualification should be kept in mind: As aluminum output and the
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population of the region grow, the point will come where the two will
approach a platean of development. Aluminum will eventually be
hindered in its further growth in the reglion when all the attractive
power sites of the region are fully utilized. In fact, this phase
of development is already in sight; Alcan is presently engaged in
rounding out its existing power facilities through the construction
of further storage dams and power stations. This should boost
aluminum capacity of the Saguenay region (Arvida and Isle Maligne)
to the 600,000 tons per annum level. This may well be the final
capacity of the region, since already today the claim on power on the
part of non-aluminum users can be felt to an increasing extent.

Alcan and its assoclate companies generate power not only
for their own use but, in liem of a public utility, to supply the
indusgtrial and domestic power requirements of the region. This they
have to do as one of the conditions under which they were granted power
concessions by the Province of Quebec. This dual role of private producer
and public utility has already led to a conflict of interest., In the
spring of 1956, Alcan was confronted with a serious water shortage.
Instead of rationing power on & pro rate basis, Alcan (its affiliated
power companies, to be exact) had to keep deliveries to non-aluminum
users at 100 per cent of requirements. Consequently, Alcan had to cut
back production and absord the full power shortage itself,

Similar situations are likely to recur sgain only in the event
of exceptionally low water conditions. It can be concluded, however,
that aluminum production is unlikely to exceed to any appreciable extent

the existing capacity plus what is under consideration. This would
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leave sufficient smaller power sites capable of satisfying future non-
aluminom demand which may arise from a further growth in population.

Let us turn to the second major site of power development
for aluminum production in Canade -~ Kitimat, British Columbia., Here
one can be even more confident than in the case of the Saguenpy, that
the aluminum producer need have little fear of being crowded out.
Kitimat is wedged narrowly in between high coastal mountain ranges
and the gsea., There is 1little room for any agricultural or industrisl
development to develop. Furthermore, Kitimat is beyond the range of
economical transmission of power to other market centers.

To summarige, whereas the United States may have to cope
with increasingly higher power cost in the future, Canada because of
its continued reliance on hydro-power will not experience the same
trend. This brings up the second point, the question of how important
power costs really are.

2 Change in the Relative Importance of Power Cost and the

Perhaps the most widely used slogan in aluminum literature 1s

"packeged power®. This slogan is today as prevalent as ever, although
in using it one might easily be led to overlook an unobstrusive, but
eminently significant change in the importance of power cost relative
to the cost of other components.

Here we have a rather vexing problem. There are strong in-
dications that in spite of the increasing scarcity of power and the up-
ward trend in power cost, the importance of power &s & percentage of total

cost has declined significantly. At the same time, transportation, an-
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other component of total cost, has gained in relative importance.
Unfortunately, practically no reliable precise date on transportation
costs are available for the following reasons.

Aluminum companies are somewhat secretive about their costs,
and one can rarely find a breakdown more detailed than what can be
gleaned from Annual Reports and share prospectuses. Some data are
availeble, for instance, for Alcoa in the evidence presented to the
court in connection with the United States Govermment's anti-trust
action against that company. Fairly detailed cost data are also available
for Alcan from the Canadiasn Government Report of the Special Committee
on War Expenditures on Shipshaw, 1943, The data are given in Table XVII.

Such data, however, are of limited use because they are 0ld,
and the emergence of the importance of transport cost is quite recent.
Furthermore, cost components are expressed 1# conventional accounting
terms. Power costs can be easily distingulshed but transport costs
are entirely invisidle.

Looking at Table XVII, for instance, one can easily select
the largest single item, which is “ore", i.e. refined ore, or alumina.
The bauxite from which this alumina was made has travelled some three
thousand miles from British Guiana. It was unloaded at Port Alfred
and shipped by rail for approximately twenty miles to the alumina
plant at Arvida. The 7.55 f/lb, however, also includes the cost of
mining the bauxite in British Guiana and the cost of labor, chemicals,
fuels, overhead, etc., incurred in the alumina plant. Thus, even if
we had more recent cost accounting data, we still would not be able to

measure the transport cost as a separate entity.
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TABLE XVII

Aluplinum Ingot Cost in Centg per Pound Produced

Alurinum Company of Canada, January to June 1943

Pot lining .16
Electrodes 1.16
Power 1.94
Ore 7.55
Electrolyte +56
Alloys .07
Labor 71
Repairs and Maintenance Equipment .16
Repair and Maintenance Buildings and Misc. .09
Plant Administration 34
Miscellaneous Plant Expense «13
Depreciation - aluminum plant only »10
Ingot Pouring Charge 17
Total carried to Invent afc: 13.14
General Property Expense Ol
Proportion Administrative and General

Expense .27
Special Depreciation _5.48
Cost before Interest, Taxes: 18.93
Interest (proportion) .24
Total Cost: 19,17

Government of Canada Special Committee on War Expenditures 1943,

Report on Shipshaw, p. 112.

SUMMARY
Alumina 7.55  4of
Power 1,94 11%
Labor .71 1%
Raw Materials, electrodes, etc. 1.95 11%
Semi-var. and Fixed Charges 1.20 7%
Total Depreciation 5,58 _30%
Cost before Interest, Tax: 18,93 100%
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Nevertheless, certain cautious observations can be made,
some only in terms of "more" or "less", others can be given numerical
value.

As regards power cost, it is known that Alcan's cost in
Arvida in 1943 was less than two mills per Kiwhr.3 For 1949 there
exists another estimate for A:cvida.’+ which puts power cost at .59 mills,
Concelvably these two figures are not strictly comparable if derived
in different ways. For the present purpose, however, they should
suffice as an indication that Arvida power costs are certainly below
two mills, and probebly below one mill, Although the above figures
are several years old, they are unlikely to be materially different
today since power costs are so heavily made up of amortization charges
on historicel cost of congtruction.

Kitimat power is considerably more expensive at least at
present but the trend there is down rather than up.

By comparigon, rates in the United States are higher through-
out, Power in the Pacifiec North West ranges from 2 to 2.5 millss to
af least 4.4 mills in the Tennessee Va.lley.6 In between the two are
the power costs of the Gulf Coast region, 3.5 to 3.9 mills’ and more

recently the Ohio Valley, 3.5 mills.8

3 Specisl Committee Report, ibid., p. 112

% The First Boston Corporation: Aluminum, The Industry and the Four
Horth American Producers, New York, 1951, p. 37.

5 John V. Eratilla: "Locational Factors Influencing Recent Aluminum
Expansion'., Southern Economic Journal, Vol. 21, 195455, p. 278.

6

Krutilla, ibid., p. 278,

7 Rrutills, ibid., p. 278.

8 Business Week, June 16, 1956, p. 92.
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The pacific North West has most of its power cost advaentage
dissipated by higher transport cost. Alumina has to be shipped by
rail from ore plants located on the Gulf Coast. Strangely enough this
is less expensive than shipping bauxite by ocean going vessel direct
to the Pacific Worth West for processing into alumina there., The
combined cost of shipping bauxite (including canal tolls, higher cost
of labor and raw materials) to the Pacific North West would put the
delivered price of refined ore produced in the North West above that
produced on the Gulf Coast.

On bdalance, it has been estimated? that total mill costs for
the two regicns, Pacific North West and Gulf Coast, are approximately
the same., In the new location for aluminmum rednction, the Ohlio Valley
mill costs are probably similar to those on the Gulf Coast, particularly
since power costs are Just about the same.

Taking into consideration the delivered cost of metal, say
in Cleveland, the overall advantage is decldedly on the side of the
most recent plant locations, the ones located in the Ohio Valley., It
has been estimatedlo that sheet selling in Cleveland for $846,00/ton would
incur a transportation charge from the West Coamst of $96,00 (11 per cent)
but only $28,00 (3 per cent) from Kaiser's Ravenswood, W.V., plant.

There 1s another development which reduced cests in the Ohio

Valley and which would not be feasible elsewhere: At least one aluminum

9 EKrutille, ibid., p . 279.

10 Business Week, ibid., p. 9.
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producer has entered into a contract with one of the Big Three in the
anto industry for the supply of molten metal. This would involve the
construction of a foundry on the part of the automobile firm adjacent
to the aluminum smelter. Thus liquid metal could be transferred direct
from the pots into the foundry for casting. The handling and re-melt
charges saved in this way could be significant.

Although it cennot be said exactly how much, the savings in
transport cost for reduction plants located in the Ohio Valley are sub=-
stantial., They are probably large enough to have somewhat narrowed the
gap between United States and Canadian cost, although Canade is generally
considered to have still & margin, This is at least the consensus
of trade publications which are likely to reflect the views of the
major producers.

The conclusions to be drawn from the above can be summarized
as follows: Increases in overall cost, mostly through higher transporta-
tion cost, have opened up new regions for aluminum production. Thus in
the Ohio Valley, higher power costs can be compensated by sayings in
transport cost.

A rise in transport cost tends of course to work against the
Canadian producer with his traditionally long lines of supply. To what
extent, however, higher transport costs have affected Alcan's overall
cost advantage is difficult to say. One might venture a guess. that

these effects have not yet been very substantial.

The outbreak of World War II wrought some fundamental changes

for the American industry, although of a different nature than it had




- 169 -
done for the Canadian industry.

Prior to the war, Alcoa, then the only producer in the
United States was truly a private enterprise. Decisions as to the
location of new plant, the whether, when, where, and how much of ex-
pansion was left to its own discretion. Only one Government Depart-
ment was interested in the activities of the company, and that was the
Justice Department,

Extensive Government control had already been experienced
during World War I. Seemingly, controls during World War II were no
different. However, unlike what happened after the First War, Govern-
ment withdrawal from industry was only temporary., Virtually all major
expans ion phases since then have taken place under government auspices.

Reasons for Government concern are not difficult to find.
International tension after the war caused the United States Government
to stockpile substantial quantities of aluminum, still a strategic
material, The impact of the Korean War and a concurrent substantial
growth in the civilian demand for the metal rendered post-war reduction
facilities inadequate.

It should be kept in mind that peak war-time production in the
United States had been possible oenly with the construction of uneconomical,
high cost smelters which were closed down after the war, When the
Korean Wer broke out, the following alternatives presented themselves:

a) Augment public hydro-power facilities, particularly in the
Pacific North West.

b) Re-activate uneconomicel war-time facilities.
¢) Import from Canada.

d) Construct new facilities based on natural gas,
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As already mentioned, the first alternstive was rejected
largely because of the lack of time. The second alternative never
did get very serious consideration since it would have been possible
only with government subsidies and/or higher priced aluminom, The
third alternative, to import from Canada, was much more attractive,
Canadian metal would have been available both in sufficient quantities
and at an attractive price. Although some groups within the govern-
ment were in favor of buying Canadian metal, the American producers
opposed such a move strongiy. As a result, a Canadian offer to supply
the United States Government with substantial tonnages on a contract
besis was allowed to expire.11

Natural gas provided the alternative actually chosen. Al-
though financed by the producers, Gulf Coast plants were built at the
instigation of the Government, and with the aid of liberal tax amortiza-
tion certificates as well as market guarantee con.tra.cts.12 This was the
famous "first round" expansion which added just under half a million
tons of annual capacity.

By 1951 it was apparent that another 220,000 tons of capacity
were needed. Thus a "second round" of expansion was authorized by the
Defense Production Adminigtration along the lines of the first round.

Late in 1952, a "third round" was announced, but later partially

cancelled. Since then the guiding hand of the government hag been less

1 Fortune, ibid., p. 98-

12 Materials Survey, op. cit., p. VII+ll4,
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certain and the most recent expansion plans for the Ohio Valley appear
to have been largely industry initiated.

Let us now summarize the observations made in the present
chapter:

On purely economic grounds, Alcan still hag a cost advantage.
As far as availability of power is concerned, Alcan has little to worry
about for some time to come. Improvements in the hydro-gystem of the
Saguenay region will support another 100,000 tons of reduction capacity
when it is needed. Kitimat 1s capable of expansion to 300,000 tons
with only comparatively small further investment. If a gsecond tummel
and additional penstocks are driven through the coastal meuntains of
Kemano, an ultimate expansion up to 550,000 tons is envisaged.

The American producers, on the other hani, are beginning to
scrape the bottom of the power barrel and it will become increasingly
difficult for them to develop sufficiently large blocks of power. Ohio
coal is likely to stave off this trend for some time, but is unlikely
to reverse it.

By moving to the Chio Valley, theAmerican producers have been
able to effect some real economies through a reduction in transport cost.
Although possibly the lowest cost new facilities in the United States,
Ohio Valley smelters are unlikely to have costs lower than Alcan's,
Even if they were the same, ageregate American costs would still be
above Canadian cost since Ohio Valley production will be only about one
fifth of total United States production by 1960.

On the political side, however, the outlook is not equally

encouraging for the Canadian producer, Alcan has attempted - and failed -




- 172 -

to be considered by the American Government as part of a North America
wide pool of industrial defense resources. This was a major setback.
As aluminam production takes place on an ever increasing scale, large
contracts become increasingly desirable as a safe floor for future
smelter production.

Over the short and intermediate run, prospects for the

Canadian producer are brightened by the fact that, at the moment at
least, the United States Government no longer plays an all-important
role in the expaﬁsion of facilities, When additional capacity was
needed for defense purposes, the argument for national self-sufficiency
was a powerful one. If purely elvilian demand predominates, however,

it is not equally effective. In the latter instance the independent
fabricators in the United Staﬁes are on the Canadian producer's side.
They live in the constant fear of being the first ones to be deprived
of their supply in the event of a sudden shortage. Here Alcan recently
played its hand well by guaranteeing a minimum annual supply specifically
to the independents in the United States and by offering special services
and technical assistance which may not be available from U.S. producers.

Over the long run, Canada may or may not have a powerful

weapon in its fight for a more prominent position in the United States
market: cheap and abundant power. Whether and to what extent this
may be of advantage to the Canadian industry in the more distant future

will be discussed in the next chapter.




CHAPTER TWEBLVE

THE ECONCMICS AND POLITICS OF ENERGY RESOURCES

An attempt to evaluate the future prospects of the North
Americen gluminum industry means to venture onto thin ice. Never-
theless, this need be done, with all due caution, to gavge the
maln underlying forces which motivate the industry. Of these, the
future supply of power is a mejor factor which ghould be examined
more closely.

In the previous chapter emphasis was placed on the rise
in the relative importance of transport cost and the attendant
decline in the relative importance of power cost. So as to forestall
possible misunderstanding, it should be added that this shift is
entirely one of degree only, and not of principle.

In 1949 the weighted average price for aluminum in the United
States was 17 ¢/1b.1 Assuming power cost of two mills and an energy
consumption of 10 kwhrs/1b. (i.e. power to pots plus all ancillery power
requirements), power cost per pound would esmount to 2% ¢/1b. or 12 per
cent of sales price. Should the cost of power increase to four mills,
its relative share of the total would jump to 21 per cent., At the
present sales price of 25 ¢/1b, however, the two percentages would be
only 8 per cent and 15 per cent respectively. Percentages, of course,
are only meaningful in comparison with other cost components. In
absolute termes an increase in power cost has far-reaching consequences

even at the higher price.

1 American Metal Market, Metal Statistics 1956, p. 623.
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The decreased relative importance of power cost means in
effect that the "threshold" of acceptable power cost has been ralsed.
Thus today in some regions power cost in the 4 mill/kwhr range is
feagible, but it should be remembered that such high power cost musgt
go hand in hand with a substantial reduction in at least one of the
other cost elements.

Thig is essentially the gsituation in the Ohioc Valley. Power
from new sources is practicable at a higher cost because it is so
located that aluminum production can shave transport cost both on the
supply of raw materials and on the delivery of finisghed products.

This seems to be a rather important point. Power cost could
rise with impunity only in a certein location, and because of the
higher selling price of the metal, Naturally, if aluminum prices
should increase still further, power cost would be given more leeway.
Chances are, however, that further substantial increases in price are
no longer feasible since increasingly wide areas of aluminum demand
show themselves to be highly price elastiec.

To put it still another way: Subject to locational res-
trictions, the range of what is considered acceptable power coest has
widened, To that extent, the predominance of meticulous power cost
congsiderations which were the number one concern of aluminum producers in
the past, hag been blurred. Within the new limits, however, power cost
and the availability of sufficiently large blocks of power are still
ma jor problems., In the past, American aluminum producers had to strive
to bring down the price of power as low as possible. Today their problem
is to find large blocks of additional power at no more than a given

price.
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Three sources of power ars being used for aluminum reduction
today: hydro-power, gas, and coal. In the more distant future, atomic
power would appear as an additional source of energy.

As & basis for additions to American reduction facilities in
the near %o intermediate future, natural gas can be ruled ount with
gome degree of confidence, Of the two remaining sources of energy, both
are abundant in North America as a whole, but in the United States only
coal is abundant, Thus if the U.S. industry wished to weigh both
alternatives, they would have to consider locating outside their own
territory as well,

In the past, American producers have shown great reluctance
to leave their domestic territory, and if given the choice they are
likely to locate additional smelter facilities within thelr borderas.
Until some time after 1960, coal in the Ohio Valley mey make this
possible, but what will happen thereafter? Will American producers
continune to find sufficient additional energy within the United
States or will they eventually be forced to seek further sources of
energy outside their own borders?

Although on the gurface this question meinly concerns the
American industry, it is ultimately of vital importance to the Canadian
producer as well.2 For should the American producers be forced eventually
to look outside their own country for new energy, Canada's importance as

8 North American supplier would be greatly enhanced. On the other hand,

2 Continued reference is made to the Canadian producer in the singular.
There will be one other entry this year. In the present context, however,
it does not matter much whether there is one or are several.
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i1f the United States were to fini a long term, low price solution
within its own territory, the prospects for the Canadian producer
might indeed be dim,

In order to appreclate more fully the problems involved,
perhaps it may be helpful to reflect on some of the basic facets of
the pool of energy available to the whole industrial society of North
America.l

For North Americe® as a whole, the long run supply outlook
for energy is briefly as follows: Of the present supplies of natural
gas, petroleum, coal, and hydro-power - disregarding wood as insignificant
- natural gas will be the first one to run out. Here an absolute
physicel decrease, quite apart from a rise in price, has to be reckoned
with within our lifetime. Hydro-power is a scarce commodity in most
parts of the United States and some parts of Canada even today. In
most of thosge areas, some increase in hydro facilities is possible,

elthough diminishing returns may be experienced to an increasing extent.

3 The following discussion is largely based on two publications, both
by Dr. J. Daeles: Energy Regources of Cansda, Canadian Institute of
Internationsl Affairs, Toronto 1957; and "Fuel, Power and Industrial
Development in Central Canada', A.B.R., Vol, XLIII, No. 2, May 1953,
pe 181, In this instance, the mere footnoting of a reference does

not suffice, Without Dr. Dales' very lucid reflections on the nature
and functions of energy resources, I would have probably been umeble
to clarify my own thinking on how the aluminum producers fit into the
framework of the North American Energy household.

¥ For the sake of convenience, the term Horth America exludes Mexico
in the present context.
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The picture is somewhat brighter for oil and coal. Supplies
of natural petroleum, at least in North America, may gradually begin
to fall short of aggregate requirements within the span of one generation.
Fortunately, it is possible to make most petroleum products from oil
shales and tar sands, both in abundant supply on this conmtinent. 1I%
1s more expensive to use these materials but as oil supplies begin
to be scarce prices will rise, anl make feasible the more expensive
processes.

Coal is a different matter. Although not inexhaustible elther,
proven deposits are so large as to put the day of their depletion well
beyond the period of time with which one need be concerned. Furthermore,
according to Dr. Dales, it should be possible to produce coal for
several decades at about the same "real" cost as today.

The portents of all this for the aluminum producers are as
follows. In basing themselves on coal, they have seemingly made a
fortunate move, Because of the immense supplies of coal they can get
all the energy they need. Also seemingly, the Canadians may be placed
in a precarioug position because virtually all their capacity is based
on hydro-power. In fact, however, the odds are iﬁ favor of the Canadians
rather than the Americans, In order to see why, onehas to keep in
mind two points:

First, a clear distinction should be made between two types
of energy requirements: For heating on the one hand, and for motive
and lighting power on the other.’ Natural gas, petroleum and coal fall

squarely into the first category since for most industrial processes they

5 Dales, ibid., p. 181.
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are technical substitutes. The use of one to the exclusion of the
others then depends largely on their relative prices.6 Motive (i.e.
industrial motive) and lighting requirements are almost entirely
based on electricity. While electric heat is usually too expensive
on a B.T.U.7 basis, fuels are often used to generate electricity. In
other words, hydro-power is largely restricted to electricity require-
ments, Fuels are much more versatile and can be used for almost all
energy requirements.

In countries where hydro-power is abundant, one could expect
to find the demand for electricity essent ially a demand for hydro-power,
while in countries insufficiently endowed with hydro-power, the demand
for electricity would be one for both hydro-power a.ndvfuel.8 Thus
we could expect hydro-power to be more prominent in Canada than in the
United States. Figures confirming this expectation are given in Table
XVIiI.

The second point of interest in the present context is that
for most purposes, energy resources should be discussed on a regional
basis, The cost of transportation creates definite limits to the dis-
tances over which energy materials can be moved economically. This is

particularly true of water power,

6 One major exception is fuel requirements of the internal combustion
engine,

7 British Thermal Unit.

8 Dales, ibid., p. 185.
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TABLP XVIII

Relative Importance of Major Sources of Energy in
The Energy Consumption of Central Canada and the
United States in 1943

Central Capada Unlted States
Fuels 62.2% 95,.8%
Coal 52, 6% 54.8%
Petroleum 9.0% 29,2%
Natural Gas 6% 11.8%
Water Power 37.8% h.2%

Source: Dales, ibid., p. 182.




- 180 -

¥Because water power in the form of hydro-electricity cannot
economically be transported for much more than 300 miles, its reserves
must be studied on a regional basis. If petroleum is the most inter-
national of energy sources, water power is the most parachial, Nor
does technology appear to offer much hope of relexing the present trans-
mission limite of 300=350 miles in the foreseeeble future. In a very
few special circumstances it is even now practiceble to force electricity
over distances of up to 500 miles by using conventional alternating
current transmission systems, but despite much research on this problem
the commercial practicability of such a system seems almost as far away
from achievement today as it did twenty-five years ago."

Dr. Dales goes on to point out that in Canada a substential
portien of total hydro reserves, such as the ones in the Hudson Bay
drainege basin, are too remote to be economically significant.  He
concludes:

"Thus when we think of the 'vag riches of Canadian water power!'
and their stimulus to industrial development we are in fact thinking of
the St. Lawrence Valley and Britigh Columbia," 10

Now the stage is set to return to the energy requirements of
the aluminum producers. In order to be suitable for gluminnm production,
power must have these features:

1) 1large blocks availeble

2) low cost

3) no competitive biddingll
4) closeness to water transport.

9 Dales, op. cit., Cansda's Energy Resources, p. 10.
10 pales, ibid., p. 10.

11 Competitive bidding here refers to that from "average" industrial

and private ugers to whom power cost is a negligible part of the total.
It is quite concelvable that other electrolytic industries, such as
copper, magnesium, titanium or ferro-alloys, could coexist with aluminum.
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Let us first consider hydro-power. In Canada, both Quebec
end British Columbia have extensive, unexploited power sites., The
latter, however, has a wide margin over the former as can be seen
from Table XIX. 3British Columbia has the added advantage, as far as
aluminum production is concerned, that most of the undeveloped potential
is in the northern part of the Province near tidal waters, These sites
are too far from centers of population to be of interest to users other
than electrolytic metal reduction. Quebec does not fare too well on
this score since its waterpower near navigable water is already extensively
utilized.,

The chief factor in cost of hydro-power is the historiecal
cost of comstruction. Once construction has been completed, costs
per kilowatt~hour will eventually go down, rather than up., Variable
costs are negligible and the hydraulic energy is inexhaustible., Thusg,
in an era of secular expansion with an attendant rise in prices,
companies building a power station today cen look into the future with
equanimity. If power costs today are low enough to support profitable
operations, they will be even more so in the future.

FProm Teble XIX it can be seen that hydro-power, especially in
British Columbie, would meet the power requirements of aluminum producers
admirably, In locating the Kemano-Kitimat project there, Alcan has
taken advantage of this fact., Whether the American producers will,at
some future date, wish to locate in British Columbia depends largely
on how suitable coal proves to be as an energy source,

Coal complies eesily enough with the first of the above listed
aluminum power requirements. It does not, however, fare equally well

with the others. As mentioned before, the "real" cost of producing coal
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TABLE XIX

AVATIABIE AND DEVELOPED WATER POWER IN CANADA

December 1956
¢ Available 24-hour power ¢ Installed
Province : _at 80% efficiency — H,P. : Turbine
: At Ordinary : At Ordinary : Capacity
i _Min. F1 :6 Months! Flow : H.P,

1 : 2 : 3 : 4
British Columbia 10,200,000 17,300,000 2,514,960
Alberta 508,000 1,258,000 285,010
Saskatchewan 550,000 1,120,000 109, 835
Manitoba 3,333,000 5,562,000 796,900
Ontario 5,407,000 7,261,000 5,443,766
Quebec 10,896,000 20,445,000 8,489,957
New Brunswick 123, 000 334,000 164,130
Nova Scotia 25,500 156,000 179,718
P.E.I. 500 3,000 1,882
Newfoundland 958, 500 814, 000 33,240
Canada 32, 384,000 57,007,000 18,356,148

NOTE

The figures in columns 2 and 3 do not include the power
potential of major river diversions such as the Chilko-Homathko River
diversion which has been estimated at 1,000,00 H.P.

The above figures also do not include unexplored and un-
recorded sites of which there are many, particularly in the Northern
regions. Thus, regarding both the total number of sites and the possible
head at each site, the listed figures of available power represent only
the minimum water possibilities of Canada,

Government of Canada ‘
Department of Northern Affairs and National Resources
Water Resources Branch:

¥ater-Power Regourceg of Canada, Ottawa, 15 March 1957, p.2.

Source:




- 183 -

is likely to remain constant for at least another 30 years. By
real cost is meant the physical quantities of capital and labor
required for coal production., There is no guarantee, however,

that the price of these physical input units will remain unchanged.
With the technical coefficients of production remaining the same,

an increase in the price of inputs will result in an increase in the
price of the output.

It is expected that labor costs will rise during the next
30 years. Coal mining has not prospered these past few decades,
and yet wages of miners have gone up. Modern labor unions with
personalities like John L., Lewis ensure that the earnings of their
rank and file keep pace with wages paid in other industries.

The most serious count ageinst coal as a future source of
energy for aluminum production is the existence of alternative uses,
The location of Ohio Valley coal is a fommidable advantage today be-
cause of the saving in transport cost. In the future this location
will probably become a serious drawback due to coall's versatility as
an energy source for both’heating and electricity. As other fuels
become scarce, the demand for coal will experience a brisk upsurge.
The Ohio Valley is now, and will be the center o possibly the largest
concentration of industrial users of coal-based energy in North America.

The rising concentration of industry will tend to raise the price of coal.12

12 fne #real® cost may remein the same, tuat "opportunity" cost will rise.
This view is supported by John Davis in Canadian Energy Prospects, a
study for the Gordon Commission to be published separately. At the time
of writing, this study was not yet publicly available. If it becomes
available before the completion of this thesis, more specific reference
to it will be made.
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As a result, aluminum producers with smelters in the Ohio Valley will
heve to pay a higher price for power expansion than they paid for
their existing facilities.l>

Before drawing any conclusions from the above, two further
alternatives to Ohlo coal should be considered:

Coal fields in the Western United States (as well as in
Western Canada for that matter) are, to date, virtually unexploited.
Deposits are vast, and although most of them are low grade lignite,
modern technology permits power production from lignite at a cost no
higher than power from better grade coal. If, however, American pro-
ducers were to switch to the use of Western lignite they would lose
their transportation advantage.ln

Another alternative to power based on Ohio Valley coal is
atomic power. At present, this is produced for industrial purposes -
in the Western World at least - only in two countries, England eand

the Unlted States.

13 Existing reduction facilities based on company owned power or pro-
tected by long term contracts, would, of course, not be affected.

e Theoretically, there exigts the possibility that the St. Lawrence
Seaway might make it feagible to produce aluminum west of Lake Superior.
Bauxite would be shipped to Duluth, Minn., and lignite by rail from
North Dekota. ZEven though the Seaway toll may be an insignificant

part in the cost of such an operation, 1t would seem unlikely that such
a scheme would hold much attraction to the aluminum producers, It 1is
significant that none of the major producers has ever seriously con-
sidered such a project. Anaconda has glven some thought to this region
but it is understood that aluminum production there would be feasible
i1f domestic clays could be used instead of bauxite,
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To the laymsn, the array of problems surrounding atomic
power is rather bewildering, Fortunately, development of atomic
power has progressed to the point where the whole complicated pro-
cedure can be reduced to & mill per kilowatt-hour cost basis. Even
today, this cost is as low as 18-20 mills per kwhr. (See Table XX),

15

Some anthors ™~ claim that enough basic research has been done to point
the way towards power cost which should ultimately be as low as 7-8
mills,

Such costs, however, seem & long way off. First a formid-
able number of engineering problems have to be solved and, as with
any revolutionary new process, this takes time, Basic research,
which has been essentially completed for commercielly feasible atomic
power, can be carried out on an entirely theoretical basis, and one
major break-~through may save years of further research, With cost
reducing engineering problems, however, experience still geems to be
one of the major ailds in accomplishing the desired goal, and experience

takes time,

It will be possible to produce atomic power, say at 8 mills,

15 Nucleonics. D.P. Herron and A, Puighes: "P,W.R. and Calder Hall -
How do they Compare?®, June, 1957, p. 72.
"Significance of E.B.W.R.", July 1957, p. 5&4.
Shorter Notes. "E.B.W.R. Power Costs", July 1957, p. 58
" " October 1956, p. 28.
" " December 1956, pp. 5-30.
" " April 1957, p. 61.

Atom$ Monthly Information Bulletin of the United Kingdom Atomic

Energy Authority: Cogt Factors in Nuclear Energy, No. 7,
Mey 1957, p. 11.
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TABLE XX
Present Cogt of Atomic Power
In Mills per Kwhy

Invested Capital

Construction

- Capital Charges during Construction

Start-up

Investment in First Ore
Totals
Fuel Cost

U235 Burn~-up

Plutonium Credit
Net Burn-up

Rental of Fuel
Fuel Fabrication and Processing

Total:

Site Qperation:
TOTAL FOWER COST:

Source: Nucleonies, June 1957, p. 73.

Calder Hall

(Eggland)

12.8
1.2
.1

.4
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25 years from now. North America, although a leading force in perfecting
this new form of energy, is, however, unlikely to be the first of the
major areas of the world to use it to any significant extent. The
day when coal generated electricity in North Americe costs more than
BImills/kwhr at present prices, seems quite far off,

Other countries which are much less favorably endowed with
conventional sources of energy are likely to employ atomic energy in
significent amounts long before the United States and Canada. Of
course, if atomic power in North America is slow in being adopted
for general use because of high cost, the aluminum producers are even
less likely to resort to it. Thus we feel that we can discount the
use of atomic power for aluminum production for our present purposes.

Drawing together the threads of the present chapter, the
following conclusions can be now stated:

Of the energy resources avallable for additional aluminum
capacity in the future, only hydro-power and coal will be of any con~
sequence. The latter, as was pointed out, has certain cost disadvantages
which will be accentuated in time. Will American producers therefore
have to make a concerted bid for northern British Columbia power?

For the immediate future, say for the next three to five years,
this seems unlikely. American producers have a very pronounced aversion
to locating outside & territory for which they can always demand tariff
protection, They will consequently continue to use coal as long as
possible. Somewhere along the line they will encounter an effective

limit to further price increases due to higher fuel cost. Present
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eluminum prices are quite high, and there is a very real possibility
that the point beyond which prices cannot be raised with impunity

may have already been reached. Demand for aluminum softened sub~
stantially early in 1957. A chronic metal shortage which had per-
sigted for several years disappeared almost overnight, and at the time
of writing there are still no signs of demand again exceeding supply
at present prices.

Should rising coal prices in the future force American
aluminum producers to consider British Columbia hydro-power as a
basis for further expansion of reduction capacity, the situation
would not be without precedent. ILate.in 1355 the Aluminum Compeany
of America discussed with the Premier of British Columbia plans for
en Alaskan smelter based on British Columbia power. Mr, Bennet seemed
willing enocugh, but before any commitments were made the Federal
Government stepped in with a categorical rejection of the project.

The reasons for this attitude on the part of the Federal Govermment
are not difficult to divine., Had Alcoa been allowed to taild with
Canadian power another Kitimat behind the protective screen of United
States tariffs, this would have been & serious blow to the Canadian
producer.

On & cost basis, Alcan would not have been worried unduly by
the construction of American smelter in Alaska. Metal produced at the
latter site wonld be at least as expensive, probably somewhat morelso,
as metal produced at Kitimat, Even at the presently existing rate of

tariff on ingot, which is low16. Alcan would have been in a strong

16 13¢/1b. See Materials Survey. Aluminum, op. cit., p. VII-23.
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competitive position. What would have injured Alcan seriously
is the fact that a United States smelter in Alasgks would have upset
the precarious "balance of nature" which, at the moment, keeps the
United States tariff on ingot as low as it is.

The American producers, particularly Heynolds, have at
various times attempted to have the tariff on basic ingot raised.
In this they are strongly opposed by the independent fabricators.
The latter group claims that because of the ldentify of the Big
Three17 as ingot suppliers as well as competitors in the fabricating
field, they can wield an undue degree of markst control over the
independents. In this argument the independents can point to some
bitter experiénce. The Big Three have been only too ready in the
past to block the entry of Canadian metal without being able to
cbmpletely supply the independents}from domestic facilities.

An.Alaskan smelter would change this situation appreciably.
It would give the American primary producers a powerful argument in
favor of a United States policy of self-sufficiency in aluminum teo
the exclusion of Canadian metal from the American market. The entry
of Canadian metal could be curbed very swiftly and effectively by
raising the tariff,

There is little doubt that the Canadian Federal Government,
as well as Alcan, is aware of such a potential threat, So as to fore-
stall future attempts to raise United States tariff, they would probably

welcome the location of American producers on Canadian soil. In fact,

17 Alcoa, Kaiser, Reynolds.
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the Canadian Government's refusal to let Alcoa use Canadian power
applied only to a smelter proposed for location outside Canada.
There is no inmdication anywhere that the right to use hydro-power
sites would be withheld for a smelter to be located inside Canada.
In that case, it would be in the interest of an American company
building a plant to advocate the continuation of & low tariff, or
possibly its eventual elimination.

It would be hagardous to try to forecast which of the
opposing attitudes will win out in the end. Toomuch depends on how
attractive British Columbia hydro-power will seem to the Americans
five or six years from now. Let us assume for the moment that they
will find it necessary to use British Columbia power.

Purely from an economic point of view, there is probably
general agreement that hydro-power in northern British Columbia can
be of use only to aluminum producers or other heavy users of electricity.
The sconer it is being utiliged for that purpose, the better from the
point of view of maximum utilization of available resources. Like the
loss of output during a strike, water running down the mountains un-
harnessed is energy lost forever,

Utilization of British Columbia power by United States pro-
‘ducers should even be feasible from & political point of view. Instead
of either power made available to American producers with no strings
attached, or urging them to locate in Canada, a compromise solution
might eventually be quite acceptable to all concerned.

In selling in the United States in the futu:e. Canadian pro-

ducers may be in a rather favorable position cost-wise. A prerequisite
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for successful United States sales would of course be a tariff on
ingot no higher than at present and, what is more important, no threat
of higher tariffs in the future. In return, the American producers
would be free to develop northern British Columbia power for smelters
located in Alaska., This would satisfy United States civilian demands
since it would assure adequate supply from both domestic United States
and Canadlen sources, and it should also go & long way towards allaying
American fears of inadequate domestic aluminum facilities for defence
purposes.

The result of such a solution would eventuelly be that all
North Americen producers of aluminum would be able to sell throughout
the North American market area on an equal basis. This would serve
best the interest of all concerned: The ultimate consumer of aluminum
would be reasonsbly assured of an adequate supply of low cost metal,
the American producers would no longer be plagued by & shortage of
low cost power, and the Canadian producer would be greatly alded in

his trangition from an international to a North American supplier.




PART IV

CHAPTER THIRTEEN

FUTURE DEMAND: WHERE WILL IT GO?

Up to this point the argument has been developed only in
terme of "future growth of demand", judiclously avoiding any
quantitative measure of such demand. To give meaning, however,
to the discussion of the past chapters and that which is yet to
follow, some concept should be given of the magnitude of further
demand which may be expected.

The main problem in the present context is the fact that
economics has as yet developed no wholly dependable tools of fore~
casting and, in the opinion of some, possibly never will, Thousands
of factors of varying degrees of importance come to bear upon each
development which may be chosen for forecasting, Yet in some instances
one can arrive at forecasts of some validity by isolating a few of
the more important parameters. For convenience, the rest can be made
to disappear with the magic "ceteris paribus' assumption. On this
basis one can forecast future developments if the parameters chosen
behave in compliance with the assumption made, and if the mixed bag
of other factors does not turn out to be "ceteris non paribus®,

At first glance, aluminum demand would seem an unsuitable
candidate for the limited forecasting possible with present tools.
As mentioned in an earlier chapter, aluminum demand is the aggregate
of some 4,000 different individual demands which often have very

little in common. At this point two difficulties are encountered,
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one a conceptual, the other a practical, empirical one.

The former relates to the concept of the demand curve.
Forecasting future demand 1is often thought of as an attempt to draw
a long range demand curve., However, it is believed te be impossible
to construct a long range demand curve, not so much because of the
lack of sufficient statistical information, but because of the
suspicion that there is no such thing as a long range demand curve.
In fact, it 1s difficult even to imagine a short run aggregate demand
curve, Such a shor!t run curve would have to constitute an aggregate
of some 4,000 individual demand curves. Theoretically, this is
possible, In fact, however, there is no curve, but only a demand
point, It 1is known only what amount is demanded today at present
prices. It 1s not equally certaln what demandi would be at somewhat
higher or lower prices. Thus all one can go on is a point in the
quadrant at the intersection of price and output, which is rather little.
It may even be possible to make & guess as to the slope of the line
going through the point in the immediate neighborhood of the point.
The further one moves away from it, however, the greater the uncer-
tainty about its slope. (See Figure I.) |

Knowing so little about an sggregate demand curve, a set of
ceteris paribusg assumptions has to include such important factors as
price, not only of alumimm, but also of the mejor competing materials.
With such assumptions & forecast of future aggregate demand is nothing

but an attempt to forecast a ghift in the demand curve and the tonnage

1
resulting therefrom at something approximetely the present price.

1 E.J. Working: "What do Statistical 'Demand Curves' Show?", Quaterly
Journal of Economics, Vol. XLI, 1927, pp. 212-235. Reprinted in
Readings in Price Theory, American Economics Association, Vol. VI,
Chicago, 1952,
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FIGURE I

HYPOTHETICAL AGGREGATE SHORT RUN ALUMINUM DEMAND
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Considering the fact that aggregate demand is made up of
some 4,000 end uses, even an attempt to forecast a shift in demand
would seem a formidable task. TFortunately, one can lump together
most of the end uses into a few major cetegories which are listed
in Table XXI.

The first three categories taken together account for about
three quarters of the total., Thus if it were possible to come to some
conclusion as to the future prospect of aluminum in these three
categories, we would have gone & long way towards gauging the extent
of further shifts in the demand curve for aluminum.

The growth of aluminum consumption in the past has been
dominated by two features: One, the favorable price of the metal
relative to those of substitute products, and two, technological
improvements both in the making of an ever-increasing variety of alloys
end in fabricating methods. The latter factor is likely to be of
greater importance in the futwe than the former. In Chapter Twelve
it was mentioned that aluminum prices - because of higher cost of
production - cannot fall much below their present level., If they
change at all, they will go up rather than down. The prices of
competitive materials, on the other hand, are likely to be kept more
stable than in the past. Thus the prices of aluminum and its competing
materials can be expected to move more clogely together than they have
in the past, The time when aluminum prices showed not only relative,
but even abgsolute decreases is unlikely to return.

Thus it will be largely technological improvements which,
at a given price of aluminum, will assure the continued growth of

aluminum consumption.




TONS PER_CENT
Building and Construction 27,800 30
Electrical Industry 25,200 28
Transportation 15,500 16
Household and Consumers'! Supplies 6,200 6
Canning and Packaging 5,200 5
Food and Farming 2,200 2
All Others 12,400 13
TOTAL 94,500 100

Sourcet Aluminum Company of Canada, Ltd., Submission to the Gordon
Commission, op. cit., p. 20.
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By way of example, the introduction of the A.C.S.R. (aluminum
cable steel reinforced) traﬁsmission cable has helped aluminum to
capture the high voltage transmission line market to the virtual ex-
clusion of copper.? In such a case expansion of alumimmm consumption
is governed by the expansion rate of transmission lines.

In recent years aluminum has also entered the field of low
tension transmission lines, a field which previously had been supplied
entirely by copper. Copper production, however, is expected to grovw
only at the rate of 4 per cent as compared with 8 per cent for the
electrical industry. Thus, even if the copper/aluminum price ratio
were somewhat less favorable to aluminum than it is today, the latter
would still have to replace copper because of the lack of adequate
supplies of copper.3 Naturally, if the long term supply outlook for
copper is dim, there is 1little chance that the copper/aluminnm price
ratio will change in favor of copper.

Anslogous examples can be found for each of the major
categories of aluminum consumption. In the field of transportation
it is generally believed that the aluminum consumption per automobile
in North Americe will eventually increase to 200 1bs/car from the
present 40-45 lbs/car. In the field of building and construction the
use of aluminum for windows has expanded in the United States from

nothing to 40 per cent of the total within the span of a few years.4

Alcan Gordon Commission Report, op. cit., p. 26.
3 1bid., p. 26.

4 1vid., p. 24.
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The present rate of expansion in fields such as those
described above has, however, a physical limit. If, for instance,
the rate of growth of aluminum consumption in the window business were
to continme, some day 100 per cent of the windows would be made of
eluminum and further application could progress at a rate no higher
than that of the manufacture of new windows. In all likelihood the
use of the metal in this particular application will level off before
reaching 100 per cent of the total; but even so the present rate of
growth seems assured for another few years.

The conclusions from the sbove examples are fairly clear:
as long as aluminum can expand into & market which it has not yet
fully saturated, the rate of growth of its demand can be in excess of
that for the economy as a whole. Once a saturation point has been
reached, the rate will have to slow down to that of the field in which
the metal is used. A case in point is high voltage transmission
lines. Some uses, such as the use of aluminum in automobiles, are
progressing at a very high rate.5 Still others, such as the use of
aluminum in railroad equipment, have yet barely begun.

Thus one can be fairly confident that the presently ob-

served rate of growth will continue, although it is uncertain for how

5 Such uses often involve very substantisl tonnages. Assuming that
aluminum consumption per car would increase by 150 1bs/car, and assuming
that North American car production is 8,000,000 vehicles per annum,

the additional tonnege required would be 600 000 tons, about the same

as Alcan's entire 1956 output.
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long.6 It is certain, however, that it cannot go on indefinitely.
Eventually, aluminum will reach the saturation point in an increasing
number of applications. We are far from becoming the modern light
metals version of Midas with everything we touch turning to aluminum,

A more immediate and perhaps more far-reaching obstacle to
the maintenance of the present rate of growth can be expected from
the supply side. The historic rate of growth of aluminum demand both
in the United States and in Canada has so far been about 10 per cent.?
Should this rate continue until 1980, total United States demand would
be in excess of 20,000,000 tons, or 10 times present demand. Chances
that such a figure will be reached within less than 25 years are not
very great. Quite apart from the problem of securing sufficient energy
to support such an output, the capital required would be so large as
to stagger the imagination. Assuming an investment cost of $2,000/ton
of fully integrated smelter capacity, about $40,000,000,000 would be
required to supply the hypothetical demand of 1980 for the United States.

Even 1f it were feasible to raise such an amount of capital,

6 The rate of growth of future demand is an elusive entity. In the

past it has been mostly underestimated. In 1952 the Pailey Report
(Resources for Freedom, A Report to the President by the Presidemt's
Materials Policy Commission, United States Government Printing Office,
Washington, D.C., 1952), United States aluminum consumption was estimated
to reach 4,500,000 tons by 1975 (ibid., Vol. II, p. 67). On the basis

of a more recent estimate discussed further below in the present chapter,
this figure may be reached as much as ten years earlier.

7 J.E. Rosenzwelg: : il f I
Forecasting, University of Illinois Bulletin, Aluminum Company of
Canada Ltd., op. cit., and Materials Survey, op. cit.
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it would be quite impossible to put up anything approximating such a
staggering capacity without increasing substantially the cost of pro-
duction. If cost of production increases, however, the point of
intersection between price and demand curve could be expected to move
to the left on a given demand curve,

Glancing at Figure II, it can be seen how the actual increase
in the quantities of aluminum demanded over, say, the next 25 years may
fall well short of a theoretical increase based on present prices and
present rate of growth. In the last analysis it is not so much of
interest what future demand will be at present prices, as what it will
be at future prices. In other words, it is of interest to gauge future
consumption and this, in view of the less than perfectly elastic supply
of aluminum, will be less than future "demand" as defined above.

For the present purpose, fortunately, it is not crucial to
know exactly when the present rate of growth of aluminum consumption
will change. In any event this change will be a very gradual one,
extending over several years., Thus, as long as the direction of the
trend for the more immediate future is known, it is possidble to be
somewhat vague as to the timing and the extent of changes in the rate
of growth of consumption. Primary concern is with the location of
future additions to North American capacity. Whether a given additional
capacity of, say, 2,000,000 tons becomes feasible within 9 or 13 years

does not necessarily have a significant bearing in the present context.8

8 It will be remembered that one of the basic assumptions in this
thesis is that there will be no revolutionary change in the technology
of producing aluminum. If this essumption is relaxed, the timing may
well be more crucial,
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With this in mind, let us now turn to actusl forecasts
made for aluminum demand. For North America there exists some good
material, but for the other market areas less is available, From
the point of view of Canada as a North American supplier present
concern is mainly with the future aluminum consumption in North
Americe., It is also of interest to consider in brief the demand
in other market areas of the world from the point of view of Canada
as a supplier of capital and managerial talent to aluminum ventures
ebroad. More of this in Chapter Fifteen.

For North America there are two forecasts, both recent and
authorative. One is for the United States and one for Canada, The

9

former, by J.E. Rosenzwelg,” represents a sophisticated attempt
to bring into play several statistical methods, as well as one
non-statistical method of forecasting., All of these point to one
result: 4,250,000 tons per annum by 1965.

The two statistical approaches, trend projection and
correlation analysis, ere based on a historical series of United
States aluminum consumption. The non-statistical approach examines
the major areas of aluminum consumption along similar lines as .
indicated above, and compiles the findings of a survey conducted by

Dr. Rosenzwelg which solicited estimates of future aluminum shipments

from various industry branches.

9 0p. cit.
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Dr. Rosenzweig's forecast of 4,250,000 tons should perhaps
be accepted with some caution. It comstitutes future demand at past
and present prices. No consideration was given to the supply side
of the picture, and the author may well have migssed the significant
difference between 1965 demand (at present prices) and 1965 consumption,
This distinction is blurred, particularly because of the use of a
historical consumption series, which includes periods of decreasing
aluminum prices (both in absolute and in relative terms) in the pro-
Jection of future “demand",

In all fairness, it should be mentioned that it was not
within the scope of Dr. Rosenzweig's study to take account of the
influence of supply factors. TFor the present purpose, on the other
hand, it should be kept in mind that higher cost of production may
well cause future consumption of a2luminum to fall short of forecast
future demand.

The Canadian forecast is contained in the Aluminum Company
of Canada's submission to the Gordon Commission. The methods used
to arrive at the stated results are not mentioned., Chances are that
they were not quite as sophisticated as those of Dr. Rosenzwelg,
but Alcan's forecast appears to be guided by a good deal of intimate
knovledge of markets and may well approximate more closely future
consumption rather than future demand at present prices.

In fact, Alcan gives two forecasts, one for 1960 which is
reproduced in Table XXII and one for 1980. For the latter year,

Alcan estimates Canadian consumption at 550,000 tons & figure which is
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TABLE XXII
Estimated Consumption of Aluminum in all Forms
in Cepeda in 1955 and 1960 by Trade Classifications

1955 1960

(tons) (tons)
Building and Construction 27,800 42,500
Transportation 15,500 29,200
Household and Consumers'! Supplies 6,200 12,200
Electrical Industry 25,200 34,000
Food and Farming 2,200 34300
Canning and Packaging 5,200 11,600
Qther Industries 12,400 12,400
TOTAL 94, 500 145,200

Source: Alcan Gordon Commission Report, p. 29.
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based on a rate of growth of 7.8 per cent per annum from 1955 to
1965, and 7.0 per cent from 1961 to 1980, It is also based on
several assumptions which are set out in Table XXIII,

To express the Canadian figures on a basgis comparable to
that for the United States forecast, one can take the estimate for
1960 and project it to 1965 at the rate given in connection with
the 1980 estimate, One would thus obtain an estimated Canadian
consumption in 1965 of 210,000 tons.

Turning now to aluminum consumption in the other major
market areas of the world, one striking fact stands out. Aluminum
is 2 rich man's metal. As can be seen from Table XXIV per capita
congsumption would appear to be in high correlation to & country's
standerd of 1living.l0

With an industrial structure similar to our own, one would
expect Europe to follow a consumption pattern similar to the one  ob-
served in North America. However, since alumimm supply in Europe
could not, in the past, be expanded at sufficiently low cost, the
rate of growth of aluminum consumption may in some instances have
been retarded by high prices. Also, the economic conditions influencing
aluminum consumption often vary considerably from one country to another,
meking the task of bringing all these factors to a common denominator

an exceedingly difficult one. No attempt shall be made, therefore,

10 No per capita income figures are given for the countries listed
in Table XXIV. To have any meaning, such figures would have to be
brought to a common denominator which is difficult.
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TABLE XXIII

Major Assumptions for Estimate of Total Canadian
— Congumption of Aluminum in 1980

1) Population of Canada will be 27 million.

2) A substantial portion of all house wiring and
telephone lines will be alumimm,

3) Electric generating capacity in Canmda will
have increased at a rate of 6%% per annum,

4) Production in the transport industry will be:

Pagsenger cars 1,000,000 units
Trucks 296,000 units
Semi-trailers 20,000 units
Reilway cars 5,300 units.

Source: Alcan Gordon Commission Report, p. 34.
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TABLE XXIV

Per Capita Consumption of Aluminnm in Selected
Countries, 1953,

North America:; United States
Canada
Mexico

Europe: United Kingdom
Sweden
Switzerland
West Germany
Norway
France
Italy
Belg. Luxemburg
Holland

Other: Japan
' Brazil
India

Source: Materials Survey, op. cit., p. VIII-5.

19.89
11,32
0.51
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to give any figures for future European aluminum consumption,

Turning now to the rest of the world, the ground seems
even less certain. Future aluminum consumption, particularly in
what are commonly described as the underdeveloped regions, will
depend largely on two factors, relative prices and the degree of
indnstrialigation. As mentioned before, about 50 per cent of
aluminum!s total output competes with steel. In most of these
epplications the price elasticity is very high. Thus, it would be
quite conceivable that 1f priced too high aluminum would not find
acceptance gsimilar to North American standards. If, on the other

hand, sufficiently low cost supplies are available, aluminum

consumption in underdeveloped countries can be expected to increase

quite dramatically. Even then, however, tonnages in absolute terms

are likely to remain a small part of total world consumption for
a long time to come.

In Europe, as well as in other parts of the world, much
will depend on the availability of sufficlent low cost supplies.
The availability of such supplies is important enough to warrant
a brief review of recent and possible future developments in this

field.




CHAPTER FOURTEEN

NATIONALISM AND WORLD SUPPLY

Not much more need be said about the future supply of
metal in North America., Assuming for 1965 a demand in the United
States of 4,250,000 tons and in Canada 210,000 tons, presently
scheduled capacity for 1960 would have to be augmented by more than
one million tons to meet demand in 1965.

At least part of such additional expansion will be located
in the Ohio Valley. As time progresses, however, it would become
increesingly unlikely that Canadian hydro-power could be ignored
entirely by the American producers,

According to one estimatel at least 20,000,000 horse power
of undeveloped hydro-potential exists in Canada which could be used
for the economic production of aluminum., If this were considered
firm power, such a potential could support a production of as much
as 6,000,000 tons per annum. Although not all of this power is
likely to be as low cost as that of the Saguenay Valley, it would
still have the advantage over coal in that once built, it would be
impervious to price increases, Because of its remoteness, it would
also be safe from other industrial users of power with their record
of crowding out the aluminum producers.

At least part of this potential will undoubtedly be developed
by Canadian firms, the Aluminum Company of Canada, the Canadian British

Aluminium Company, end possibly other firms which may yet enter the field.

1 Aluminum Company of Canada Ltd., Submission to Gordon Commission,
op. cit., p. 46.
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If the American producers should find in the future that Canadian
producers are able to make appreciable gaing in the United States
merket because they can expand their supply more readily, the former
may well learn to overcome their reluctance towards the conditions
attached to the use of Canadian power.
Unlike the North American industry, aluminum facilities

in Burope have just sbout pressed to the limits of available power
regources. Up until now, Continental Furope has been very largely
self-sufficient. (See Table XXV) England, on the other hand, had
to depend almost entirely on imports which may soon gain greater
importance in other European countries as well, Thig is particalarly
true of West Germany, the largest consumer of alumimum on the Continent.
In cognizance of the inability to expand German smelting facilitiles
much further, the West German Government recently permitted a group of
West German fabricators to enter into & long term contract with the
Canadian producer for the following tonnages:2

1957: 15,400 tons

1958: 26,400 tons

1959: 37,400 tons

1960: 44,000 tons

1961: 55,000 tons.

The tonnages involved are modest, Nevertheless, this might

be the beginning of Canade becoming Germany's chief supplier of demand

in excess of domestic capacity. If that were the case the tonnages

2 Aluminum Company of Canads, Prospectus, April 9, 1957.




(Short Tons)
C QUNTRY PRIMARY SECONDARY IMPORTS EXPORTS CONSUMPTION
PRODUCTION PRODUCTION

England 34, 626 90,206 201,037 64,973 260,896
West Germany 117,881 50,600 26,865 h2,922 152,424
France 124, 627 25,419 2,469 54,107 98,408
Italy 61,130 17,000 10,629 5,110 83,649
Sweden 10, 635 200 18, 626 449 29,012
Austria 47,924 9,967 74 33,449 24,516
Switzerland 30,865 . NeB, 3,918 19,446 15,337
Holland nil nil 15,387 2,016 13,371
Belg. Luxemb, nil 1,620 1'6, 505 6,466 11, 659
Norway 59,043 2,27 3,206 54,976 9, 544
Denmark nil nil 5,316 438 4,878

Source; Materials Survey. Aluminum, op. cit., p. VIII-5,
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involved might eventually be far more than the modest figures above.
Unfortunately for the Canadian producer, such a development appears
to be unlikely.

There are indications that the whole industrial and
commercial orgeanization of Europe may soon undergo gradual and yet
funiamental changes which would lead to the virtual exclusion of
Canadian metal in the European market.

For decades the frame of mind of the European industrial
community has been oriented towards vested interests and protection
of home markets. The greater occurrence of market agreements,
cartels, etc., in Europe as compared with America, was not so much
due to a greater degree of ruthlessness on the part of European
industrialists in exploiting the consumer, as it was the result of
a different attitude towards economic activity. This attitude was
condoned and even fostered by various European governments. A result
of this industrial parochialism was that mogt market areas were
relatively small, and the economies derived from large scale mass
production were inadequately developed.

Before the war this was not very apparent. The Great
Depression was a great leveller which.aaw to it that everyone was
equally poor., The wave of post-war prosperity which followed did
mach to break down the traditional attitudes of Europeans, For several
years after the war, Europe's primary concern was of course the re-
paration of war damage. This phase of reconstruction, however, was
essentially completed some years ago and since then the idea of a large

mass market in Europe has been gaining support. The desire to overcome




- 213 -

the impediments of small national markets has recently found ex-
pression in the European Common Market scheme. This scheme appears
to have sufficient merit to the major industriel nationsg of Europe
so as to make its eventual implementation quite probabdle.

On the whole, Canada need not to be very worried about the
repercussions of the European Common Market scheme on Canadian exports.
This at least is the attitude reflected in a nmumber of press opinions
on the subject.3 By and large thils makes good sense since most
Canadian exports to Western Europe are made up of raw materials and
semi-processed goods in which Furope is deficient. This is particularly
true of wheat, Canada's largest export item to Furope. In the absence
of a genuine alternative within the European Common Market area,
Canada need have no fear of tariffs on wheat.

Aluminum 1s not so fortunate. Although traditional sources
of supply within Furope do not lend themselves to much further expansion,
the Common Market scheme would comprise African territories which are
politically and/or economically linked with Europe. Some of these
ereas would lend themselves quite well to the economic production of
sizeable quantities of aluminum,

England will gradually tend to buy less metal from Canada
as sterling sources of supply, such as the Gold Coast scheme, become
feasible. Since the European Common Market scheme also comprises

parts of Africa, it will have similar opportunities for the development of

3 Joyce A, Marshall: "A Canadlan Guide to the European Common Market",

Canadien Buginess, Sept. 1957, p. 44. Also: Financial Pogt, August 17,
1957,
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future sources of supply for metal.

At present two schemes are being discussed, one in French
West Africa and one in the Belgian Congo. Both these schemes have
excellent chances of being executed within the next few years.

The smaller of the two, the French West African scheme,
holds the promise of coming into production well before the Inga scheme.
The details of the French West African plans are somewhat involved.u
Both French producere, Pechiney and Ugine as well as Aluminium Ltd.,
hold title to extensive bauxite reserves in the region, Since 1950,
the latter company has been exporting bauxite from the Los Islands off
the Coast of French West Africa. The present annual rate of these
exports is estimated to be about 500,000 short tons., In addition to
1ts Loe Islands deposits. Aluminium Ltd.. owns extensive deposits of
bauxite in the Boke region, about 185 miles north west of Conakry.
To exploit these deposits Aluminium Ltd.. plans to build an alumina
plant adjacent to the mines with an initial annuel cepacity of 250,000
short tons.5

In another part of French West Africa, near the Konkoure River,
another alumina plant is scheduled to be built jointly by the two French
Producers before 1960, Capacity of this plant is expected to be
480,000 tons. The refined ore from this plant is to supply a 250,000
to 300,000 ton smelter to be built on either the Konkoure or Kounilou

River. The latter plant is to be built by "Afral', an international

b The Metal Bulletin, Nov. 23, 1956, p. 20.

5 Phe Metal Bulletin, ibid., p. 21.
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congsortium of aluminum producers, including Pechiney and Ugine of
France, V.A.W.6 of Germany, Montecatini of Italy, A.I.A.G.7 of
Switzerland, and Aluminium Ltd, of Canada. Still another, although
smaller smelter8 is to be built by 1958 at Edea in the French Cameroons.
This latter project appears to be carried out by French interests
entirely.9
Although no complete time schedule is avallable for these
French West African projects, it would appear not unlikely that the
Konkoure smelter would come into operation some time in 1960, the
year when the adjacent alumina facilities are expected to be completed.
Another still more ambitious project is shaping up in the
Belgian Congo.10 Here the Inga site has been shown to be eminently
suitable to the development of an ultimate power output larger than
anything known hitherto outside North America, Inga is located on
the lower Congo River about 25 miles from a seaport. After having
fallen 400 feet within 10 miles the Congo is forced through narrow
repids at Inga with a daily flow of approximately four times as large

as Niagars Falls.11

Vereinigte Aluminium Werke, G.m.b.H.
7 Aluminium Industrie, A.G.

45,000 tons ultimate capacity.

7 The Metal Bulletin, ibid., p. 21

10 pinancial Post, August 17, 1957.

11 pinancial Post, August 17, 1957.
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One of the attractions of the scheme is that Inga is
suitable for development in stages, up to an ultimate capacity of 25,000,000
horse power. Such a capacity, if firm, could theoretically support
an aluminum production in excess of 7,000,000 tons.

The parties interested in the Inga project would, however,
not like to see all this power go towards aluminum production. They
envigage an industrial complex developing around this power which might
eventually parallel some of the major industrisl concentrations in
Burope itself. Such hopes may in the end prove to be somewhat over-
optimistic. The initial stages of the project, on the other hand, if
. backed by sound plans centering on aluminum production, are more likely
to be realigzed.

Any such power scheme would involve heavier capital expenditure
at the start than at the later stages, This is reminiscent of Kitimat
where a good part of the total had to be built before the first stage
of production could be brought into operation. Furthermore, although
it was said that Inga could be developed in stages, the nature of
hydro-electric developments makes such stages quite large. In such
& case, aluminom smelting is an ideal first customer. Aluminum capacity
can be designed such as to colncide very closely both in time and in
size with hydro-cepacity. Also, because of 1ts high load factor,
aluminum smelting is one of the most economical users of power.

It is therefore not surprising that an impressive array of
eluminum producers have formed a study group to determine the aluminum
potential of the Inga site. They are led by a Belgian aluminum

syndicate and include the two French producers, Aluminium Ltd., A.I.A.G.,
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V.A.W,, Montecatini, and Reynolds.12

Insa is short of perfection in only one respect. Unlike
the proposed Konkoure smelter, it has no bauxite in its immediate
neighborhood.. Ore would have to be imported from French West Africa,
the Gold Coast, or possibly even from the Carribeans. All these
regions have been exporting bauxite in large volume for some time.

Ag far as Canada is concerned, the timing of these African
schemes will be of some importance. If European demands were to in-
crease more repidly than the African projects could be brought into
operation, Alcan would stand a good chance of supplying much or all of
the deficiency. However, even if such deficiencies developed, they
would be only temporary. The French Edea project is expected to come
into operation some time next year, end the first stage of the Konkoure
smelter not much later than 1960.13 Inga appears to be somewhat further
off, Even if no delays occur, it may be ten years before power is
available from that source.

Considerable importance should be attached to these African
schemes even though it is not known whether aluminum can be produced
at costs comparable to those in Canada. In all probability, cost con-
siderations will be of secondary importance. Of primary importance
will be nationalistic influences which may well make possible.the
realization of projects which, without protective measures, would not

be feasible.

12 Finencial Post, 1ibid.

13 he Metal Bulletin, op. cit., p. 21.
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These nationalistic motivations can be expected to be even
stronger in other parts of the world than in North America, particularly
in underdeveloped countries. There is no immediate prospect of size~
able aluminum schemes coming into operation in these areas, since con-
sumption does not warrant production facilities as large as, say, those
of Western Europe. In 1953 North America and Western Europe together
accounted for approximately 95 per cent of Free World consumption., Of
the remaining 5 per cent, Japan alone accounted for almost half, and
that country is at present self-sufficient in primary aluminum,

Should industrialization of underdeveloped countries ever
develop to the point where aluminum consumption‘would increase appreclably,
this demand would in all probability be supplied from locally developed
sources, not from Canada. Embryonic aluminum reduction industries
already exist in those countries which hold out the promise of developing
more rapidly than others. Cases in point are India and Bragzil, 1In
fact, Japan, the only highly industrialized nation of the Far East,

was in 1953 the world's sixth largest producer of primary ingot.




CHAPTER FIFTEEN

THE ROLE OF ALUMINIUM LIMITED

It is interesting to note that all aluminum schemes referred
to in the previous chapter have Aluminium Limited as a possible
participant. The Gold Coast scheme involves four parties, Aluminium
Limited, British Aluminium Compeny, and the Governments of England
and Ghans., The French scheme involves all major European producers
as well as Aluminium Limited. ‘The Inga project has not yet progressed
to the point where an alumimm company need be formed. However,
Aluminium Limited is a party to the study group which is investigating
the site.

In Japan there are three primary producers, the largest of
vhich, Nippon Light Metals Company, Ltd., is owned 50 per cent by
Aluninium Limited.l Brazil, the only producing country in South
America, has two primary producers, one of which is owned by Aluminium
Limited.z Similarly, India has two producers, in one of which
Aluminium Limited has a majority interest.

All this is no accident., The European schemes being mooted
at the present time exceed by far a size that individual European firms
are accﬁstomed to handle. Here is room for a firm with substantial
financial strength and experience in the development of large cons-~
truction projects in the wilderness. In the Far East and in South

Americe, such a firm is needed not only because of the lack of local

1 Materials Survey, op, cit., p. XI=U5. j

2 7o be exact, Electro Quimica Brazilieira, as the company is called,
is owned by a fabricating company which in turn is owned by Aluminium Ltd.
Meterials Survey, ibid., p. XI-7.

y



- 220 -
capital and experience, but also because of the lack of determined
leadership and initiative.

The reasons why Aluminium Limited, rather than another large
producer, should find itself cast in this role are manifold, but not
difficult to divine,

The only other aluminum producers with sufficient financial
strength to enter.into so meny ventures at the same time would be the
Americans, who at this point are still primarily concerned with their
domestic market. Aluminium Limited!'s prominence in the Internationsal
investment picture is, however, not the result of “negative selection".
Rather, it is brought about by a number of positive qualificationé which
that company has.

The qualificatibns vwhich Aluminium Limited brings to the job
of international investor are both tangible and intangible, Of the
more intangible ones is the fact that Aluminium Limited is a Cenadian
corporation, not an American one. Sufficient prejudice exists against
United States capital in many parts of the world to make 1t an advantage
not to be American.,

Much more important 1g the fact that Aluminium Limited was
originally conceived as an international énterprise. It has a wealth
of experience in operating in mmerous countries throughout the world.
In the process it has developed a corporate structure which is perhaps
unique and which is eminently suitable to the task of running e far-

flung international enterprise,
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Aluminium Limited is in the last analysis a legal fiction.
Its legal residence is Montreal, but it has only one employee, the
President, who lives in Boston. Aluminium Limited does not have an
office of its own in Boston, so the President shares the premises of
an affiliate company.3
Aluminium Limited to a large extent is the titular head of
some sixty subsidiaries and affiliated companies making up the "Aluminium
Limited Group of Companies". Most of these enjoy an unusual degree of
autonomy. Only broad policy lines are determined by Aluminium Limited
through the instfument of a top level management team located in New
York City. This top management team is made up of the chief adminis-
trative officérs such as finance, secretarial matters, sales, etc.
0ddly enough, their professiomal and technical staff are all in Montreal.
The role of the president also seems to be an unusual one.
He appears to be more of a chairman of the manpgement committee, and a
coordinator of occasionally conflicting policies within the organization.
The emphasis within the Aluminium Limited Group of Companies
is clearly on decentralization, local autonomy and avoidance of too
rigid an administrative framework. As a consegquence nothing really
exists that could be suitably expressed in an organization chart.
Whatever organization does exist is highly pragmatic thus affording
the flexibllity which is so important for operation in a complex and

diveraified environment.

3 Details of the description of Aluminium Ltd.'s organization are
taken from an article entitled "Aluminium Ltd.: Unlimited Aluminum®,
Fortune, June 1954, p. 105,
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The present organization of Aluminium Limited probably came

a rather than

about through past experience and historical accident,
through deliberate planning,

When Aluminium Iimited was formed in 1928, Alcoa's former
holdings abroad occupied a far more prominent position in the Aluminium
Limited Group of Companies than they do today. They were the result
of the transplantation to Europe of some of Alcoa's early practice
of "pushing" the metal, We mentioned in an earlier chapter that Alcoa's
early years were dominated by the need to fabricate their own metal
because of the lack of interest on the part of independent fabricators.
In Burope, fabricating plants served at first still another purpose,
Because of the existence of several suppliers of ingot, company owned
fabricating facilities were a safe and dependable outlet for metal
produced in company owned smelters.

Alcoa had acquired what at the time were very extensive bauxite
reserves in Europe, perticipations in local smelters (Norway and Italy)
and hydro-power rights (France). It would thus appear that Alcoa's
original intention was to become entrenched in the European market
along similar lines as it had become established so successfully in
its own home ground.

Aluminium Limited inherited this network of European companies
when it was still short of the same degree of full integration as that

of other European producers, and of Alcoa in North America. At about the

same time Arvida set the stage for Aluminium Iimited to become a powerful,

b According to the Fortune article to which reference is made above,
the reason for the Boston residence of Aluminium Ltd.'s president is
that his father, whom he succeeded in the post, was an ardent Cape
Codder who refused to live anywhere else.
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large-scale and low cost producer. There were thus two distinct,
if not conflicting, traits in Aluminium Limited's organization. It
operated a partially integrated aluminum empire in Europe, and at
the same time was a major exporter. These tralts apparently co-
existed for a time without one gaining a clear prominence at the
expense of the other. This was particularly true under the stagnating
influence of the Depresgsion.

World War II and the magnitude of post-war demand almost
completely obliterated the Buropean end of the business., The fact,
however, that these investments figured so prominently during the
"formative! years of Aluminium Limited as an independently functioning
unit has undoubtedly given the company a weelth of experience in
carrying on operations abroad., This is also true for the sales
organization which Aluminium Limited maintained before the war, not
only in Europe, but also in South America and the Far Fast. It is not
unlikely that Aluminium Limited's top sales policies are still guided
today by men who gained their experience in the nineteen thirties
when a contract for a few dozen tons represented a major accomplishment.

With such a background it is not surprising to see that the
Aluminium Limited Group of Companies has its own School of Business
Administration, the Centre d'Ftudes Industrielles in Geneva, Switzerland.
This school, which was founded after the wear, has the avowed purpose of
training young men of executive ability in the complex field of inter-

5

national economic activity.

5 Centre d'Etudes Industrielles Program 1956-1957.
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While the outbreak of World War II relegated Aluminium
Limited's foreign interests outside Canada, United Kingdom and British
Guiana to a secondary role, the termination of the war appears to have
done little to change their status quo within the orgenization. Most of
the European companies originally acquired by Alcoa still exist today
end are still owned by Aluminium Limited. Judging from the latter's
Annual Reports and share prospectuses in recent years, the European
companies - with the exception of the Northern Aluminium Co. ILtd., of
England - appear to have been largely bypassed in Aluminium Limited's
post-war allocation of investment funds. Since for many years after
the war no funds could be transferred from Europe to North America,
one can presume that whatever improvements Aluminium Limited's companies
in Furope made were financed out Qf local cash generation.

Although Aluminium Limited invested little or nothing in
Continental Europe, it invested in increasingly large projects in
other foreign countries, Most of these were in direct support of
Canadian smelter operations. They included the extension of mining
facilities in British Guiana end Jamaica, the construction of entirely
new mining, rail and port facilities on the Los Islands off the French
West Africen Coast, and alumina facilities in Jamaica. The e xansion
of ore facilities in Jamaica is still in progress, and recently plans
for the construction of similar facilities in British Guiana were
announced. The aggregate investment in such supplementary facilities
in Jamaica alone over the period 1951-1956 amounted to approximately

$70 million.6

Aluminium Limited, Annual Report 1956.
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In spite of the magnitude of the investments describved above,
they can hardly be viewed as the chief ¥raison d'etre" for Aluminium
Limited. Conceivably they could be planned and carried out by Alcan
with whose scheduling of capacity increases they would have to dovetail
in any case, Were it for these investments alone one might indeed be
tempted to conclude that Alcan has come to be the tail that wags the dog.

Such a view would overlook another type of investment to which
Aluminium Limited has been giving increasing attention in recent years
and which may well lead to & re—-emergence of Aluminium Limited as a
major power in the international aluminum industry. This may happen
in epite of the fact that Alcan may be growing into a North American
' supplier to an increasing extent,

Developments of this nature are already clearly merked by
Aluminium Limited's entry into the field of primary production in
countries like Japan, Brazil, and India, Although the latter two
investments are still quite small, Aluminium Limited's participation
in the Gold Coast scheme, its interest in the French West African
aluminam smelter and the Inga scheme would seem to indicate that the
company is ready to venture into more sizeable projects.

Aluminium Limited's main limitation in this regard will be
1ts ability to raise sufficient capital. The expansion of Alcan's
smelting in Canada and ancillary facilities abroad will for some years
to come constitute the prime call on Aluminium Limited's investment
funds. Should Alcen be included by the United States iIn a continent
wide defense production concept, Alcan's claims on available investment

funds may even be so large as to seriously hamstring the pursuit of
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Aluminium Limited's independent foreign investment plans., Even if
Alcan's future development is & very gradual one, the procurement
of sufficlent funds for its dual objectives will be one of Aluminium
Limited's major problems.

Referring back to our chepter on the relationship between
cash generation and borrowing for expansion purposes, it would seem
that, within certain limits, total funds available to Aluminium
Limited for investment in Canada or abroad would be a function of
the company's cash generation.

Here Aluminium Limited faces a dilemna. Unlike the large
American producers, the Canadian company has by tradition been chiefly
a supplier of ingot with only limited fabricating interests. Profit
margins on ingot are generally considered to be lower than on fabri-
cating operationg. Investment outlay per ton of capacity, on the
other hand, is higher for ingot than it is for fabricating. As a
result, a company with full integratioh extending to the fébrication
stage would, for a given size, possess greater financial strength than
a company whose integration did not extend much beyond the smelting
stage.

Should Aluminium Limited wlsh to increase its cash generation,
it could do so by concentrating more heavily on fabricating than it has
done in the past. Increasing ingot prices is no real alternative.
During times of soft demand Aluminium Iimited might well find demand
so highly elastic that its profits would decrease, rather than increase.
During times of scarce metal, the animosity created by a unilateral price

increase would by far outweigh whatever limited profit advanteges the
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company might gain, The fact that the company refrained from trying
to charge "what the market would bear® in the recent shortage years
demongtrates this point.

Placing greater emphasis on fabricating, however, is not
without pitfals either. Aluminium Limited's main difficulty here can
perhaps best be understood when the following is considered: By far
the largest part of the Group's fabricating capacity is located in only
two countries, Canade and England. All other Group fabricating companies
are but a small percentage of the total. Sincebslance sheets, Statements
of Net Income, etc, for all but a few Group companies are not publicly
available, the employment figures in Table XXVI must suffice to indicate
the relative size of Group companies in various geographical regions.

With the exception of Canada and the United Kingdom, Aluminium
Limited has traditionally been a "marginal"® supplier of ingot in the
event of local shortages. Because of the constant threat of domestic
producers taking recourse to greater tariff protection, Aluminium
Limited never could afford to be an aggressive seller trying to break
into the home market of local producers. The company has rather
endeavored to benefit from a growth in demand in excess of domestic
production. In cases where domestic producers were able to supply
all the metal required, Aluminium Limited has often bowed out voluntarily
and shifted its supplies to other market areas.’

The chief exception to this pattern has been England where
Aluminium Limited is in a sengse a domestic producer and where local

production could supply only about 15 per cent of demand. The chief

case in point has been the United States. The very large tonnages

delivered to that market in recent years should not distract from the

7 Fortune, June 1954, op. cit., p. 105,
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TABLE XXVI

Geographical Distribution of Aluminium Ltd. Employees and Nature of
Businegsg Operations as of December 31, 1956

Area Nature of Employees of Per
Operationg* Consolidated Subsidiaries Cent
Only
Canada M.S.F. 22,492 48
United Kingdom F, 7,332 15
Carribean M. 6,683 14
Europe M.S.F. 3,828 8
Asia M.S.F. 3,438 ?
South America M.S.F. 2,315 5
Africa M.F. 1,333 3
United States NeBe 192 nil
Other n.a. 14 nil
100

* M, stands for mining, S. for smelting, amd ¥. for fabricating.
n.a. stands for not epplicable.

Sources: Aluminium Ltd., Annual Report for 1956, p. 19
Materials Survey: Alumimim op, cit. ch. XI.
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fact that they were marginal in the sense defined above.

What makes it difficult for Aluminum Limited to expand
the fabricating branch of its business is the fact that the company's
role as & "marginal" supplier of ingot is hard to reconcile with
being a competitor of its own customers. As mentioned earlier, in
its role as & supplier of ingot Aluminium Limited has powerful allies
in the American independent fabricators. Should Aluminium Limited
be unwise enough to enter the fabriceting field in. the United States,
it would only drive the independents to make common cause with the
Big Three producers against the "foreign" competition.8

A similar line of argument may hold for Western Europe as
well. If that is so, Aluminium Limited showed reluctance t§ advance
in the fabricating field beyond its pre-war position, not so much
because of the tonnages it did sell, but because of the tonnages it
hoped to sell., If it turns out to be true that Western Europe is
less of a customer of Canadian metal than may have appeared probable
a few years ago, this would remove the chief reason for not being
agegressive. It ghould therefore not be surprising if Aluminium Limited
started to intensify its fabrieating activities in Burope before very
long.

Fortunately for its long term outlook, Aluminium Limited
need not be concerned about the feelings of established local producers
and fabricators in all regions of the world. In some countries, less

indugtrialized than those of North America and Western Europe, Aluminium

8 The fact that well over 70 per cent of Aluminjum Limited's common
stock is owned by United States investors does not appear to modify
the Americans! practice of considering Aluminium Limited as a foreign
company.
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Limited has been the first firm to start aluminum prodution or
fabricating or has breathed life into faltering local attempts to
do soe In such an environment there is no reason to leave fabrication
to independents. In fact, the Canadian company may well have to follow
the example of the Pittsburgh Reduction Company and take the initiative
in fabricating as well, In the case of the Pittsburgh Reduction
Company this was due to the lack of interest among independent
fabricators. In the éase of Aluminium Limited's investments in
underdeveloped countries it may be due to the lack of local capital
and technical lknowledge. It is not surprising, therefore, to see
that in countries like Bragzil, Japen and Indie Aluminium Limited's
investments are fﬁlly integrated from the mining of bauxite to the
fabrication of the metal. |

Investments of the type now existing in India and Brazil
are still a rather small part of Aluminium Limitgd's investment
portfolio. As time goes on, however, they may well grow to be an

important part of the Canadian firm's activities.
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CONCLUDING REMARKS

It is difficult to summerize the foregoing analysis in a
few, simple statements. Reality is too complex to make generalisation
easy. Nevertheless, it should be possible to offer a few observations
on gsome of the issues involved.

It is of more thén passing interest to note that the
traditional monopoly concepts are woefully inadequate in viewing the
industry. At the moment of writing the Aluminim Company of Canada
Limited 1s still the only pr&ducer and the only seller of primary
eluminum ingot in this country. By textbook definition, the company
is a monopolist; In the broader meaning of the term so commonly employed
in economic literature, this fails to describe the Canadian aluminum
producer usefully.

In the classical thinking, a monopolist is a firm which is
the only seller in a market with a sloping demand curve., It has often
been observed that such firms do not display the traditional textbook
behavior. expected from them., Usually, over extended periods of time,
their prices are lower than "what the market would bear”. This, it
is then argued, is no basic departure from the expected pattern, in
such a case a firm merely maximlzes 1ts monopoly profit over a longer
period of time., The question may well be asked as to what extent the
Aluminom Company of Canada resembles this concept.

By far the largest part of the company's product is sold
abroad where it competes with that of other suppliers. Even in England

Alcan has no vested position. It should be remembered that England has
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drawn in the past on other sources of supply and that in the future sterling
metal is likely to edge out Canadian metal, In other markets Canade is
a marginal supplier with continued sales depending heavily on the goodwill
which the company has to create. In such a situation monopolistic
practices can be dangerous. ZEven in Canada there is not much point in
speaking of the monopolistic position of the company. Supposing, for the
sake of argument, Alcan decided to charge independent Canadian fabricators
2¢/1b. more than it would normally charge. There ig no duty on ingot in
Canade, so the independents could import their metal requirements instead
of buying from Alcan. Should such price discrimination be practised in
a time of acute metal shortage, it is conceivable that Alcan would earn
e "monopolist's profit", It would do so, however, only on less than five
per cent of its total output.l It is most unlikely that the considerable
demage to the company'!s reputation and to future sales prospects result-
ing from such an action would be compensated even in small measure by
the rather insignificant incremental earnings.2

Aluminum producers in Worth America.have charged prices which by and
large did not maximize profits in the textbook sense.3 To argue, however, that

they did so to maximize their long-run profit would not be very useful either,

1 Only about 15 per cent of Alcan's output are consumed in Canada. Of
that, about two thirds are processed by Alcan itself,

2 This is quite apart from the effects of substitution which would ensue.
As mentioned earlier, the cross elasticity of aluminum and substitute
materials is high.

3 This is also acknowledged for the pre-war period by Wallace, op. cit.
pe 233. In this context, incidentally, Wallace defines & "normal® return
as consisting of earnings of 8 percent. Anything which is over this rate
is a monopoly profit. Having in mind the truly dynamic nature of profits,
as compared with the static, neo-classic concept, such a definition would
seem to be of limited value. Profits vary over time. What may seem good
during a business downturn may be judged disappointing during a boom.
Also, profits may vary from one industry to another. But, most important,
all profits are in the last analysis dynamic "windfalls',
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The term "maximisation of profits" is unfortunate because of the
connotations it carries. It conjures before the eyes of the reader
a gocially detrimental act, that of exploitation of the economically
weaker party. To be sure, under the static assumptions of the classical
model, this connotatiom is correct. In a dynamic situation, however,
"maximizing profits" is often accomplished by a low unit profit, high
volume policy. Such a policy yields essentially the same socially
useful results as are expected from the classical model of competition.
To return to the Aluminum Company of Canada, there is little doubt that
this company's policies fall within the latter category.

Questions of market control and whether a profit is "too high"
or "normal” are truly universal and not confined to distinct geographical
areags., An issue with a more Canadian flavor which concerns Alcan as
well as a large number of other Canadian companies is the predominance
of foreign, mostly U.S., capital in Canadian industry. From time to
time it has been alleged that the extent of forelgn control of industry
in Canada is harmful. To discuss this issue per_se would, of course,
not be within the scope of the present study. It may be of some
interest, however, to look at the role which American capital has played
in the Canadian aluminum industry.

Until 1928, Alcan was a fully owned subsidiary of the Aluminum
Company of America. Shares of the former company were not readily
available to Canadian investors. When Aluminium Limited was formed,
100 per cent of its shares were turned over to the shareholders of
Alcoa, almost all of whom were Americans. Since then, however, Canadian
holdings in Aluminium Limited have increased steadily. As of December

31, 1955, 26 per cent of Aluminium Limited's common stock was owned by
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Canadiang, 72 per cent were owned by Americans.l At that date the
Caredian participation was worth more than $250 millions at then
prevailing market prices. This is believed to be a larger Canadian
equity holding than that at risk by Canadians in any other Canadian
manufacturing en.terprise.2 While it 1s interesting to note that the
Canadian equity has increased from practically nothing to 25 per cent,
this does not by itself make it a Canadian company. In fact, it would
seem that any particular percentage of shares held in Canada or in
the United States has little influence on whether the company should
be consldered truly Canadian, A very large share of the company's
output ie at present sold in the United States, and this dependence
on the American market may even increase in the future., Yet the fact
that almost three quarters of the business is owned by Americans has
in no way enhanced the company's position in that market, The American
industrial community considers Alcan as & foreign company irrespective
of the predominance of American ownership, and the company has little
choice in the matter,

Quite mapart from its marketing aspects, there seems little
doubt that Alcan is a Cansdian company forming an integral part of the
Canandian economy., Its production facilities are located in thig country,
it directly employs some 22,000 residents of Canada, it uses one of the
main natural resources and the Company's product is one of Canada's

major exports., With this in mind, the company's contribution to Canadian

1 Alcan Submission to Gordon Commission, op, cit., p. 17,

z Alcen, ibid., p. 17a.




- 235 -
economic development is unquestioned.1

Aluminium Limited, on the other hand, is more international
than its main operating subsidiary. Before the war, Aluminium Limited
was probably not much more than a sales agency trying to place Alcan's
metal. BSince the war, its function of financing investment projects
has become more prominent., Most of it has served so far to supplement
Alcan's smelting 0perations.2 In the future, participations in
aluminum smelter schemes can be expected to increase., Although the
latter may be labelled more properly International rather than Canadiaen,
they do have a profound significance for Canada.

It will be remembered that the Canadian aluminum industry
ceme to life as a result of the inflow of foreign capital., Some of
the funds for current expansion still come from abroad, mostly the
United States. The fact stands out, however, that the industry becomes
less and less dependent on these sources as time goes on., First, stock
or bond issues are subscribed to in Cansda to an increasing extent.
Second, & significant portion of the funds required for expansion
comes from internal cash generation. Thus, even if all capital issues
were still floated abroad, which they are not, the dependénce on foreign

capital would be lessening, In as much as Aluminium Limited uses cash

This refers to the Aluminum Company of Canada as distinect from
Aluminium Limited. The latter was discussed at some length in Chapter
Fifteen. Alcen, on the other hand, is more predominantly Canadian also
with respect to top level management. Its president lives and works in
Montreal, and of its directors and senlor officers Canadians outnumber
Americans 9 to 5. Also, Alcan's entire executive personnel resides in
Canada.

2 These developments have been brought about not only by the increaged
scale of operations but also by a change in the locatlon of alumina
plants. In the past, they were located in Canada, as for instance in
Arvida. Now, however, they tend to be built near the ore mines to effect
a dval saving in transport and labor cost.
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generated for investment projects in other parts of the world, it
contributes to Canade becoming gradually more of an exporter and less
of an importer of capital than it has been in the past.

As an industry based on one of Cansda's abundaent natural
resources and exporting most of its product, the aluminum industry
is of course not unique. At first glance it may seem comparable to
the nickel industry. Although both are owned to a large axtent by
American investors, both are independent from parent companies in
the United States. In both cases this greder degree of corporate
independence is in some measure the result of United States anti-trust
ection. According to O. Main,l it has been suggested that International
Nickel, which was first an American company with headquarters in
New Jersey, was made & Cansdian company to remove it from the jurisdiction
of American antitrust action. Aluminium Limited was probably not
formed primarily for the purpose of avoiding United States anti-trust
action., However, & recent anti-trust decision forecing the separation
of owmership between Alcoa and Aluminium Limited had the effect of making
the two companies independent from each other even though they had
acted independently for some years prior to the court decigion.® This
is about all the two industry-firms in the base metal field really
have in common. A comparison between the two is of interest not so much

for the similarities between the two, but rather for their differences.,

1 op. cit., p. 105.

2 Evidence regarding the degree of collaboration between Alcoa and
Aluminium Limited just after the latter's formation remains inconclusive.
At the time when two brothers were presidents of the two companies it
would have been rather unusual if they had not communicated with each
other at all. However, Judge Learned Hand acknowledged that for some
years prior to his decision in 1950 there was no evidence of collaboration,
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Nickel is an additive metal, used mostly in the production
of steel. The demand for nickel can be assumed to be in close corre-
lation to the demand for certain steel alloys, 2 factor which makes
the demand for nickel somewhat inelastic, Aluminum, interestingly
enough, also started out as an additive ingredient in steel production,
This application, however, ceased to be of importance at a very early
stage. Today, by far the largest part of aluminum output goes toward
end uses where the metal is in direct competition with other metals,
ferrous and non-ferrous, as well as non-metallic substances. In a
large number of these applications, aluminum is used only because of
a relative price advantege. Should the ratio of prices of competitive
materials change to the disadvantage of alumimum, important sectors
of demand may switch to alternative materials,

The two metals are different on the supply side as well,
Nickel production is feasible only to those who own or control deposits
of sufficlently high quality, and these are not in abundant supply.
Bauxite, on the other hand, is not & scarce commodity. Presently known
deposits of high grade commercial ore are far too large to be controlled
by any one company. Power is somewhat less abundant, but even here
the element of rigidity of supply, which cen be observed with nickel
ore deposits, is lacking.

The International Nickel Company and Alcan are both monopolists
in the text book sense., Yet nelther behaves like a text book monopolist
should. In his study of the Canadlan Nickel industry, O. Main comes

to the following conclu.sion:1

1 1pid., p. 125.
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".o. (T)here is considerable evidence to support the
bellef that, in the nickel industry at least, monopoly control does not
necessarily lead to stagnation. The concept that monopoly control
means stagnation, waste, and inefficiency is based on the assumption
that the monopolist has an assured position through time anml that he
faces known market conditions. It will be argued, however, that the
large corporation, in a dynamic situation, faces many uncertdnties
of both market conditions and control over the market. Under conditions
of uncertainty, the action of the monopolist may be far different from
those expected by an examination of the limiting case of the pure
monopolist faced with static and known market conditions. Anti-monopoly
campaigns based upon the concept of pure competition under static
conditions usually fall to appreciate the considerable difference that
uncertainty can make in the behaviour of entrepreneurs and the conse-
quent use of resources.”

There exist some rather interesting parallels between nickel
end aluminum, Both failed to pursue a traditional monopoly policy,
although for different reasons. Nickel displayed a market behavior
approximating that of socially useful competition because of the
uncertainties of the future. Aluminum did so, not so much because of
the uncertainties of the future, but because of the confidence that the
demand curve would continuve to shift rapidly to the right. The motive
in the two instences may have been different, the results are essentially
the same. Nelther producer has been a good illustration of the
Robinson and Chamberlin models.

Aluminum is in meny ways also similar to the Pulp and Paper
industry. Like aluminum, pulp and paper is one of Canada's major export
commodities based on & raw material which is in chronic short supply in
the receiving countries, Commodities, like aluminum, pulp and paper and
nickel, will continue to be an integral part of United States-Canadian

trade relations. These industries, which were developed mostly by
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American capital, tend to strengthen Canada's position vig-a-vis the
United States. At a time when there is much talk about diverting
trade from the United States to the United Kingdom it may seem
incongruous to speak of the increasing interdependence of United
States-Canadian economic relations. However, once the discussion
has been removed from the arena of political controversy, it may well
turn out that Canade will ultimately be drawn more rather than less
closely into the network of North American trade. Should this come
to pass, Canada may find it increasingly difficult to share equally
in the fruits to be gained from closer integration. In this context
it is reassuring to see that Canada, on the basis of its resource

industries, would be able to bargain from a position of strength.
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CANADIAN EXPORTS OF PRIMARY ALUMINUM
1905 - 1915

(in thousends of dollars)

Period Ending United United Other Total

March 31s% Kingdom States Markets Exports
1905 92 108 197 397
1906 99 €9 241 409
1907 193 211 632 1,036
1908 Lhdy 108 484 1,036
1909 180 18 133 331
1910 283 1,300 303 1,886
1911 320 477 106 907
1912 257 934 166 1,357
1913 459 845 327 1,631
1914 606 821 458 1,885
1915 810 1,264 245 2,319

Source: Dominion Bureau of Statistics, Trade of Canada, Volume II, Exports.
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CANADIAN EXPORTS OF PRIMARY ALUMINUM
1916 - 1935

(in thousands of short tons)

Period Ending Unlited United Other Total

March 3lst _Kingdom States Markets Ixports
1916 5 2 - 7
1917 9 - - 9
1918 L 2 3 9
1919 4 3 3 10
1920 3 é 1 10
1921 2 5 - 7
1922 - 2 1 3
1923 - 6 1 7
1924 . 1 b 3 8
1925 2 L 5 11
1926 2 7 3 12
1927 - 10 2 12
1928 2 20 5 27
1929 4 11 7 22
1930 6 15 18 39
1931 3 5 8 16
1932 5 1 b4 10
1933 b4 1 b 9
1934 11 1 5 17
1935 14 2 7 23

Source: Dominion Bureau of Statistics, Trade of Canada, Volume II, Exports.
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CANADIAN EXPORTS OF PRIMARY ALUMINUM
1936 - 1955

(1n thousands of short tons)

Period Ending United United Other Total

March 31st Kinedom States Markets Exports
1936 17 2 9 28
1937 21 L 9 34
1938 29 10 16 55
1939 36 2 34 72

Period Ending

Dec. J1st

1940 56 16 15 87
1941 170 13 9 192
1942 160 110 B 14
1943 235 126 14 375
1944 160 107 28 295
1945 25 328 29 382
1946 88 42 58 188
1947 109 16 88 213
1948 160 78 89 327
1949 172 70 55 297
1950 139 161 36 336
1951 191 105 58 354
1952 256 116 40 12
1953 189 233 37 459
1954 211 198 59 468
1955 259 194 58 511

Source: Dominion Bureau of Statistics, Trade of Canada, Volume II, Exports.
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TOTAL ASSETS BEFORE RESERVES
(in millions of dollars)

Aluminium Aluminum Company
~Limited —of Cepada

1945 480 411

1946 490 415

1947 514 5

1948 587 B3k

1949 612 452

1950 698 506

1951 809 571

1952 972 750

1953 1,124 863

1954 1,180 * 917 *

1955 1,310 1,004

1956 1,472 1,110

*  Change from diminiehing balance to straight line depreciation.

Source: Financial Statements, Aluminium Iimited,
Aluminum Company of Canada Ltd.




SALES AND OPERATING REVENUES

(in millions of dollars)

Aluminium Aluminum Company

Limited of Canada.
1945 114 n.a.
1946 111 n.a.
1947 153 n.a.
1948 209 n.a.
1949 199 N.B.
1950 227 n.8.
1951 284 204
1952 333 2k3
1953 336 | 258
1954 328 * 236 *
1955 2 275
1956 483 309

* Change from diminishing balance to straight line depreciation.

n.a. stands for not available.

Source: TFinancial Statements, Aluminium Limited,
Aluminum Company of Canada Ltd.
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NET INCOME AFTER TAXES

(in millions of dollars)

Aluminium Aluminum Company
Limited of Canada
1945 1z 12
1946 12 12
1947 16 18
1948 27 24
1949 27 24
1950 33 N
1951 29 25
1952 22 19
1953 19 21
1954 3 * 33
1955 L8 41
1956 56 b5

* Change from diminishing balance to straight line depreciation,

Source: Financial Statements, Aluminium Limited,
Aluminum Company of Canada Ltd.
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ATLUMINIUM LIMITED

_per Common Share

Famber of'l) Capital Stock Net Cash

Common Shares and sgurplus Income Dividends

(in millions) (in dollars)
1945 7ol 13 1.55 .80
1946 7.4 14 1.61 .90
1947 7ol 15 2.15 1.00
1948 7.4 17 3.67 1.32%
1949 ol 18 3.63 1.30
1950 x 22 .67 1.724(2
1951 8.2 26 b5k 1.77(2)
1952 8.2 28 4,31 2.00 (2
1953 9.0 31 b2k 2.00 (2)
1954 9.0 33 3.87 2,00 (2)
1955 10.0 37 4.83 2,15 (2)
1956 10.0 40 5,56 2,35 (2)

(1) Outstanding at end of each year, adjusted for stock dividend in 1939
and stock splits in 1948 and 1952.

(2)  Dividend payments in U.S. dollars after 5th Segember 1950, including
U.S. $0.75 in 1950.

Source: Aluminium Limited, Annual Report 1956.
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