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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 developnent of 

that part of the economy. 

The industry chosen for this study is a com~ex and interest

ing entity. It is also of considerable significance within the frame

work of Canadian economie progress in recent years. The aluminum in

dustry today, in Canada as well as in other major producing countries, 

is an indus trial giant. It has attained this stature only si nee World 

l'lar II. Thus when focusing attention on present trends within the in-

dustry, it is only natural to find that much of this attention has been 

ex:pended on developments since '\'/orld 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 prier to the war, statistical coverage has not been as good 

for aluminum as it has been for ether industries. For example, Dominion 

Bureau of Statistics data on Non-Ferrous Metal Mining and Smelting are 

broken down usefully only where subsections caver more than one firm. 

Otherv1ise the Dominion Bureau of Statistics would be releasing data on 

one particular company. The Aluminum Company of Canada is a case in 

point since until this year it was the only producer of primary 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 company. The remaining gaps were an impediment 

only in one chapter which presents a statistical snapshot of the industry 
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by means of input-output tables. Though still illustrative, this 

chapter is not a cornerstone of the present analysis. 

There is yet another, more deep-seated and less tangible reason 

for the dearth of supporting material. The identity of 11 firm 11 and 

11 industryll, in Canada until this year, in the United States until 194o, 

has in the past drawn more attention to the respective companiesl 

activities than they had reason to find desirable. Anti-trust lawyers, 

the press, and other sectors of the general public have from time ta time 

attacked the allegedly restrictive practices of the primary producers. 

As a result, a company receiving such attention may tend to discourage 

publicity other than its own. This is understandable enough, but for the 

independant resenrcher it poses a problem. Rumor bas 1 t, for instance, 

that Professor D.H. Wallace had ta go over the draft of his book on the 
1 

aluminum industry vith a team of lawyers before p.1blicat1on lest the 

Aluminum Company of America would tak:e legal action against him. 

There is no fear that the study presented here might encounter 

pitfalls similar to the ones Professer Wallace is supposed to have had to 

guard against. It is not within its scope to take to task past actions 

in the way Professer Wallace has done. Nevertheless nothing but published 

material was used. 

For the period prior to World \far II Professer Wallace t 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 rnostly with the post-war era, there was 

occasion to use such material only eparingly. Good source material 

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

University Press, Cambridge , Mass., 1936. 
Harvard 
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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 a small, though excellent group of 

references. He re also newspa.per and business magazine 1 tems had to be 

used more extensively than would have been desirable under more favorable 
2 

circumstances. 

To com:ply with the regu.lat ions of the Faculty 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 bas been examined. 

Evaluations of market behavior based on static concepts no longer seem 

adequate. Without leaving the outer boundaries of neo-classical theory, 

an attempt has been made to create a more proper place for dynamics in 

our thinking by tem:pering traditional attitudes with a good deal of 

pragmatism. 

Second, n.n analysi a has been made of the main mo ti vating 

factors which are likely to influence the extent and direction of further 

development within the Canadian industry. Since about 85 per cent of 

all Canadian primary production is exported, this analysis hinges mostly 

on an examination of the Canadian producer•s foreign markets and the 

companyts position vis-a-vis producers outside Canada. 

2 
F.A. Bond reviews in the American Economie Review 1956, volume 46, 

p. 727, a book by o. Main: The Canadian Nickel Industry. The reviewer 
deplores the fact that Dr. Main has placed such ~eavy reliance on news
:pa:per items. \ihen reading this before wri ting my own study there seemed 
nothing remarkable in this statement. I now suspect that Dr. Main 
probably bad no alternative other than not writing his book at all. 
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INTRODUCTION 

The contents of whet follows might perhaps best be described 

as an industry study. However, a reader familiar with other etudies 

of this type may be unable to recognize a familiar, well established 

:!_)attern. 

The main objective of this thesis has been to determine the 

nature of the motivating 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 interesting 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 teleological, auch 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 wri ting on the aluminwn industry i t 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 main objective to contribute fUrther to the already 

sizeable literature on market behavior and market control. This policy 

requires justification since the main purpose of other industry etudies 

.has been just that. In fact, one of the most outstanding works in this 
1 

field has the aluminum industry as its subject. Also, anti-trust 

actions against the Aluminum Company of .America, with the Cana.dian 

producer as the implicit or explicit codefendant, has fixed the aluminum 

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

1 
D.H. Wallace: on. ci t. 
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2 
industrial monopoly or oligopoly. 

Under these circumstances it would not have been feasible to 

proceed with the original objective and to ignore the widely held views 

on the al uminum industry. As a result much space is devoted to 

traditional concepts which may stand in need of sorne revision in the 

light of more recent experience. There is sorne 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 statice. In a time 

of dramatically rapid economie change such an approach holds little 

attraction, and some admittedly pragmatic modifications need to be made 

before proceeding with the original objective at band. 

Part I (cha~ters 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 priee 

developments, contributed so heavily to,.,.ards its impressive success. 

c~~pter 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 

2 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 abr.oad where he sella in competition with a few 
ether producers. Thus for most practical purposes the market form in 
the aluminum industry is more properly described as being oligopolistic. 
To most economists and lawyers, of course, the threat posed by either 
monopoly or oligopoly is basically the same. 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 distinct 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 1s 

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 4. 

Part II (chapters 5 - 7) serves the purpose of clarifying 

the uweltanschauung11 underlying this thesis regarding the complex of 

market forms. 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 the ory i s :particularly great. A clear eut oligo

poly situation with priee leadership as the firmly entrenched mode of 

doing business is a very tempting subject indeed. So as not to stray 

tao far, the annlysis 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 interpretation given 

here differa somewha.t 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 wa.r, Canadianmetal went to numerous market 
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areas, and proportions varied considerably over time. Sine e the war, 

however, all but a negligible portion of Canadian exporta 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 

dependance on that market may increase markedly over time. 

Part IV (chapters 13 - 15) representa an attempt to give a 

quantitative meaning to the term 11 further increases in demand 11 , and to 

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 V (Concluding Remarks) draws together the threads of the 

whole thesis. Here some general reflections on the aluminum industry's 

contribution to economie progress in Canada are also presented. 



PARTI 

CHA.PrER 01.TE 

DEVELOJ?r{l!lNT OF DEMAliD 

In 1888 the Pittsburgh Reduction Company produced the first 

bars of electrolytic aluminum in North America. Alwninum in i ts pure 

form bad been known since 1825 when it was first isolated by means of 

a chemical process. Chemical separation, however, was expansive and 

it was not until the advent of the electrolytic reduction process that 
1 

the metal was launched commercially. By making possible the production 

of aluminu.m on a large scale at low cost, the electrolytic reduction 

:process ini tiated the rather phenomenal ascendency of a new industry. 

Prier 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 4oo, 000 pounds per annum ond reached 
2 

16,000,000 pounds or 8,000 tons 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 mark. 

Hidden behind these statistics is the rather interesting 

story of a few industria.l 11 innovators 11 who created for the metal the 

prominence which it holds today. 

1 The electrolytic process was developed in France by Paul L.T. Heroult 
and in the United States by Charles Martin Hall. The two men had 
worked completely inde~ ndently of each other, and yet the ir processes 
are essentially the same. 

2 Throughout this the sis, unless otherwise indicated, the term ton 
refers to a short ton of 2,000 lbs. 
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TABLE I 

Free Wor1d Production of Primary Aluminum 

Year Tons 

1905 15,400 
1910 47,300 
1915 85,800 
1920 140,800 
1925 201,300 
1930 292,600 
1931 242,000 
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 
1944 1,775,400 
1945 862,400 
1946 749,100 
1947 1,049,400 
1948 1,226,500 
1949 1,237.500 
1950 1,421,200 
1951 1,723,700 
1952 1,951,400 
195a 2,351,200 
195 2,646,400 
1955 2,852,000 * 1956 3,000,000 (Estimate) 

% Authorls estimate. Source: Erief submitted to the Royal Commission 
on Oanada's Economie 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 su:p:plied 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 

quanti ties of aluminum to steel manufacture would reduce impurities in 

3 
the latter. Thus of the aluminum production in Uorth 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 makers of 

aluminum wanted to increase the scope of their activity, they had to look 

for other applications. 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 
mat a rial s. 

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 an unduly large share of output. By far the most significant 

advances were made with applications falling into the second category. 

In replacing other materials such as non-ferrous metals, certain 

t~s of steel, plastic, wood, etc., aluminum either originally had, or 

was given through metallurgical adva.nces, the following features to 

recommend itself: 

3 
D.H. Wallace: ibid., p. 10. 



- 8-

1) Since its inception aluminum has been the lightest of the 

large volume commercial metals. For example, its specifie gravity is 

lesa than one third of copper, as can be seen from Table II. Another 

way of expressing low specifie gravity is to say that the weight of a 

given volume of aluminum is only about one third of an equal volume of 

co:pper. Since metals are often used to cover a given area, or make an 

article of a specified aize, the end product weighs less when aluminum 
4 

is used. 

2) In 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 
5 

per square inch {p.s.i.). Early aluminum, with its numerous impurities, 

bad probably much less. ~ut metallurgical advances have considerably 

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 than that of certain 
6 

types of steel. 

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 ee.rly stages was the fact 

that this corrosion resistance was largely lost when aluminum was alloyed 

4 Ibid., p. 13. 

5 :1-faterial s Survey: Aluminwn. Aluminum and Magnesium Division, 
u.s. Department of Commerce , Navember 1956, p. VI-11. 

6 
Ibid., p. VI-11. 
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TABLE II 

Specifie Gravity of Major Non-Ferrous Metals 

!lfetal S:r;ecific Gravi ty 

Alu.minum 2. 71 

Zinc 7.14 

Steel (cast or structural) 7.85 

Copper 8.94 

Lead 11.34 

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



- 10 -

with other metals for greater strength. Modern metallurgy has found 

an answer to this problem: When alloyed with manganese or magnesium, 

aluminum loses none of its corrosion resistance and still retains the 
7 

desired alloy properties. For certain uses, where the natural process 

of surface protection through oxidation does not suffice, more elaborate 

methods have 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 pi~ents, 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 a volumetrie basis, 

aluminum has only 60 per cent of the conductivity of copper, its chief 

competitor in this field. But since aluminum weighs only one third as 

much as copper, 1 t follows that - roug1lly spee.king - one pound of aluminum 
8 

and two pounds of copper have the same conductivi ty. 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 coJlbination of the two factors in effect 

mea.ns that an aluminum wire or cable of a given conductivity has a soma-

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 weight is an 

important consideration. 

7 Aluminium Panorama, op. cit., p. 14. 

8 
Aluminium Panorama, ibid., p. 14. 
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5) Aluminum has good thermal conductivity, a. property in 

which it is exceeded only by silver, copper and gold. Without i t, 

another of the earliest applications, cooking utensils, would not have 

been feasible. This thermal conductivity, however, occurs only where 

the metal is in direct contact with the source of heat. i'l'here he a.t i s 

transmi tted through waves, aluminum reflects rather than a.bsorbs i t. 

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 long way towards explaining 

its wide aceeptanee today. But the metallurgica.l properties gain wider 

acceptance of the metal if eonsidered in conjunction with a reduction in 

cost and sales priee. 

When aluminum was first marketed on a small seale in the 

eighteen-fifties, it sold for $545 per pound. Because of improvements 

in the chemical method of separation, the priee soon dropped to $17 per 

:pound. ]y 1888, when the Hall-Heroult diseovery was made, the priee 

stood at $8 per pound. At this point the ehemical method ha.d been 

refined to such perfection that there was little hope of bringing down 
a 

t he priee still further. 
.J 

Electrolytic reduction had the immediate affect of bringing 

down the priee to $2.00 per pound. Continuous technical improvements 

soon made possible substantial further reductions in priee. ]y 1900 

aluminum sold for 331 per pound at which leval the priee rema.ined until 

9 
Alumjniu~a Panorama, ~·, p. 10. 
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Subsequently, the priee 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 priee trend has been downward. 

As mentioned before, in the majority of industrial applications 

non-ferrous metals compete on the basie of volume, or area covered. It 

would thus not be very meaningf'ul to compare metal priees per pound. 

Graph I therefore shows priees per cubic foot of four of the major non-

ferrous metals. While this gives a more realistic reflection of 

relative priees than priees per pound, Graph I i ndica.tes an ad.vantage of 

aluminum over cop]?Sr greater than i t actually is. Since the latter two 

metals do not compete so much on a volume basis, but more often on t he 

basis of conductivity, the apparent wide margin over copper is misleading. 

Graph II, which shows copper and aluminum priees 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 weight 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, pa.rtly at least because in terme of volume it has gained more 

ground agai nst copper t han against any other non-f'errous metal. But 

aluminum has made substantial inroad.s on a large arra.y of other materials 

as wall. During the first two decades of electrolytic reduction, 

applications of aluminum numbered less t han half a dozen. Toda.y, i n 

competition not only with other non-ferrous metals, but also wood, :pla.stic, 
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GRAPH I 

Comparative Metal Priees per Cubie Foot 

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

Note: Conversions from priee per pound to priee 
per volume by author on basis of specifie 
gravity. 



\ .; 

0 

l 

S'21\1'1 100 



- 14 -



-1'1--

GRAPH II 

Comparative Priees of Copper and Aluminum 

For Volume of Equal Conductivity 

Source: Metal Statistics 1956 
Published by American r-!etal Market, N. Y. 

Note: Conversions from priee per pound to priee 
~r volume of equa.l conductivity by author. 
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glass, and various types of steel, applications number about four 

thousand. The exact figure is difficult to assees because of constant 

changes. New uses for the metal are being developed almost daily, 

whereas in other applications, it may in turn be replaced by other 

materials. On balance, new applications have so far outweighed 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 competition with steel or, more 

correctly, certain 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 priee. But 

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 it competes with steel has been estimated to be as high as 
10 

50 per cent. Thus competition with steel is an important aspect. 

Eut the steel market is 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 small applications tend to give the aggregate demand for 

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

10 
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 outp1t. 

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 tr~t year to take away only 

one per cent of the market for steel, aluminum demand would have been 

doubled. Vlhile this is of course a somewhat hypothetical exercise, 

soma of the most important future advances of al'lli:linum will in all 

likelihood be made in competition with steel. 

Ey way of example, let us look at the railroads. Most North 

American linas have had difficulties now for soma time in keeping their 

passenger operations out of the red. Eus companies and airlines are 

absorbing an ever-increasing share of this business. Here lighter and 

faster trains may eventually provide the only solution, a solution 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 manufacturera - with the exception of Ford who used none -

made extensive use of aluminum. At one time consumption par unit was as 

high as 200 pounds, and the total demand of the auto industry for aluminum 

absorbed more than 50 per cent of the output in North America. Subsequent ly 

it lost out almost entirely to steel. In the twenties this was at least 
ll 

in part due to improvements in the quality of steel sheets1 but in :part 

it was due to a high priee policy. We shall therefore revert to this 

case in a later chapter. 

11 
Wallace, op. cit., p. 254. 
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As late as 1947, average aluminum consumption was only 

about 61 pounds per car whereas today the figure stands at about 4o 

pounds per car. Automobile manufacturera even use 200 pounds par 

car in soma lines. To get an idea of the tonnages involved, let us 

calculate the effect on aluminum demand if the aver~ 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 is the 

equivalent of the whole present output of Kitimat. 

We have given a general outline of aluminum and its Place 

in present day industrial life. Let us now turn tc the corporate 

instruments in North America which have both stimula.ted and benefited 

from the developments autlined above. 



CHAPTER TWO 

CORPORATE PAREl~TAGE OF U"DUSTRY Il~ CANADA 

In 1956 the Aluminum Com:peny of Canada could c1aim to 

re present an essentially Canadian industry, an industry inde pendent 
1 

from that in the United States. Its inception in this country, 

however, is entire1y an outgrowth of the aluminum industry in the 

United States. 

Upon discovery of the Hall-Heroult process, several 

compaD.ies started to use the new technique. In Europe, four com-
2 

panies entered the field whereas in America only one producer became 

es tabli shed. The Pittsburgh Reduction Company, later the Aluminum 

Company of America, was formed in 1888 for the purpose of exploiting 

Hall•s patent commercia11y. A1though ethers attempted to embark 

upon the production of primary aluminum in North America, they were 

unsuccessfu1. Through a fortuitous combination of patent litigation, 

1uck and shrewdness, Aluminum Company of America remained the only 
3 

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 Canadafs Economie Prospects, Montreal, February 1956, p. 1. 

2 See below, chapter sevan. 

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 Canada. 
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rather haphazard, and ~ven the makers had only Sketchy notions about 

the metallurgical characteristics of their product. Aluminum was 

often applied to uses for which it was not suitable with consequent 

disappointing resulta and damage to its reputation. All theae short-

comings tended to aggravate the rather formidable marketing problem 

which the makers encountered at the time. This handicap, together 

with general inertia and ignorance, were overcome only gradually by 

means of an indefatigable publicity campa.ign waged by Alcoa. 

During the first few years, aluminum had one ready-made market, 

the steel industry, where the metal could be used in ingot form without 
4 

further processing. 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 
5 

forced to enter the fabricating field itself. A plant was built at 

New Kensington and soon the most important application was kitchen 

utensils. Before the turn of the century, they accounted for between 
6 

one third and one half of total ingot production. 

Success achieved in breaking into the utensil field would, 

of course, have been impossible without the metal being suitable for 

tha.t purpo se. However, suitability alone meant little at thet time. 

It was largely the companyls policy of vigorous door~to-door selling 

4 
See above, chapter one. 

5 Wallace, ch. 1. 

6 
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 America•s fabricating operations 

figure much more prominently in the overall a.ctivities than is the case 

with Aluminum Company of Canada. One of the reasons therefor can be 

fou.nd in the Aluminum Company of America• s early relian.ce on contact 

with ultimate customers. The American industry had to establish it

self by seeking out a potential customer and 11 selling" him the metal, 

whereas 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 Lluminum Company of America made seemingly little progress for a 

number 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 another decade 

lat er. 

To support its rapi dly i ncreasing volume of output, the 

Aluminum Company of America soon started to ac qui re i t s own sources of 

r aw materiels and also constructed its own alumina and carbon plw1ts. 

More c rucial, f rom 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 Fittsburgh 

was shut dawn 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 hydra-power would provide a sounder basis for further 

expansion. 

In 1893, only three years after its move to New Kensington, 

the Alumimun Company of America contracted ta buy hydra-power from the 

Nie,gara Fells Fower Company at Niagara Falls, H.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 ta that purchased turbine power for the operation 

of its own generators. 

The next expansion move took the company to Shawinigan lalls, 

~ue., ~n1ere 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 Vlater and Power Company 

t~e hydraulic energy required to operate the company-owned turbines and 

generators. Simultaneously the Aluminum Company of America constructed 

a reduction ~ant with one line of 4o Hall-type pots. In 1902 the com

bined installations were incorporated as the Northern Alumin~ 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 reduction and power 

facilities at Shawinigru1 Falls could be taken to be the beginning of 
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the Canadia~ aluminwn industry. In fact, the Shawinigan Falls works 

did not mark an important point of de:parture which inaugurated a 

Canadian industry in its own right. It was merely one phase in the 

development of the United States industry; the development of an 

industry in Canada had yet to develop a momentum of its own. 

After having realized the need for sizeable blocks of hydre

power for further expansion, the Aluminum Company of America decided to 

henceforward develop and own outright its power facilities, 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 ac qui red over the years extensive ri parian right s wi th 

enough horse:power 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 ~rchased power 

was still 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 developnents which bypassed i,t. 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' a primary interest was focused on u.s. 
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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 wall 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 Company of America acquired interests in or purchased 

outright power stations, smelting and fabricating companies, mostly in 

Continental Europe. 

Although in the light of subsequent developments not all of 

the Aluminum Company of America's purchases appear to have been very 

useful, indications are that the Company tried to apply in foreign 

markets soma of the lassons 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 absorb 

the smelter output and keep the metal moving. With the benefit of 

hindsight we can now say that such a transplantation of the American 

approach to Europe was a somewhat doubtful venture. The European 

market, With its maze of tariff barriere 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 European 

market operations. As a Commonwealth firm, the Aluminum Company of 

Canada not only gained - or was at least expected to gain - some 

benefit from Empire preferential tariffs, but it was also free to enter 

into cartel agreements which the parent Com~~Y was not. This role 

carried the seeds of later independance from the parent company. We 
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sha.ll say more on this early role of the Aluminum Company of Canada 

in a later chapter. 

:Sy 1925 the Aluminu.m Company of .Americ 8 •s consolidated 

production had reached 86,500 tons of which 16,500 originated in the 

Canadian smelter. Demand continued to grow rapid.ly, but production 

was beginning to reach such proportions that any major ex:PB.llsion 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.:S. Duke and Sir William Priee who owned extensive power interests in 

the Saguenay region of the Province of ~bec. 

These two men owned jointly the Duke-Priee Power Company, 

later to be called Saguenay Power Compmy, which in turn owned and 

operated a large power house with 360,000 horsepower installed capacity, 

located at Isle Maligne where the Saguenay flows out of Lake St. John. 

U:pon the death of I<fr. Duke in 1926, the Aluminum Company of America 

increased its holdings in this power station, also called the Upper 

Development, to 53 per cent • 

.Another company 1 the Canadian Hanufacturing and Development 

Company, owned by Mr. Duke alone, held the entire stock of the Chute-

a-Caron Power Company (later the Alcoa Power Company). This latter 

company held the title to the so-called Lower Development, which consisted 

largely of two power sites, Chute-a-Caron and S~ipshaw, both a few miles 

downstream from the Upper Development. It was estimated at that time 

that as much as one million horsepower might eventually be developed 
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at the Lower Developnent. The Aluminum Company of America acquired the 

Chute-a-Caron Power Company by merging with its holding company, the 

Canadian Ma.nufacturing and Developnent Company. In this marger, Mr. 

Duke acquired one ninth of the common stock of the new Aluminum Company 

of America. The exact value of the latter company's stock at the time 

is rather difficult to determine, but suffies 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 ba.sis of book value a.lone as 
7 

having been wort~ at least $17,000,000. 

The fact that the Aluminum Company of America was willing 

to pay such a priee 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 Americats Canadian subsidiary, the 

Aluminum Company of Canada, commenced construction of a new smelter 

at Arvida, a few miles south of Isle r~a.ligne. This new smelter was 

to operate with power purchased from the Isle Maligne power house. 

The initial capacity of this new smelter wa.s not only larger than the 

existing capacity at Shawinigan Falls, but was also suitable for con-

siderable later expansion. In the first instance it made possible 

an increase in Cana.dia.n ~reduction of aluminum from 16,600 tons in 

1925 to 4o,ooo tons in 1927. 

7 C.C. Carr, Alcoa, An American Enter prise. 
Rinehart & Co., 1952, p. 103. 

New York and Toronto, 
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\'lith the developments in the Saguenay d.istrict, the Aluminum 

Company of America's holdings autside 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 companyrr. foreign operations, and 

it seemed logical to locate this new cor:porate centre for the direction 

of non-United States operations in Canada. This would leave the 

Aluminum Company of America free to 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 
8 

foreign properties of the American company. The shares of the new 

company were distrituted to the shareholders of record of the A1uminum 

Company of America, thus crea ting two separa te corporations wi th 100 

per cent common ownership. 
9 

8 There were notable exceptions: 1) The Surinaamsche Bau.xi te r.mtchapii 
in Dutch Guiana, South America, on which the Aluminum Company of America 
had become dependent for its bauxite requirements, and 2) the A1coa 
Power Company which he1d the rlghts 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 JJ yea.r 
mortgage bonds plus certain contingent committments which wère valued 
on books at the Alcoa Power Company at $11,900,000. The A1coa Power 
Company itself was eventually 1iquidated in 1955. 
Source: Moody1 s Industria1 Manual, Moody's Investors Service, N.Y., 1956. 

9 Natural1y, share ownershi p did not remain unchan@Sd for long. Deaths, 
etc., resulted in a gradual decline in the percentage of common share 
ownership. Through court arder in 1953 certain parsons stil1 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. 
Unti1 then the voting right s of the sbares thus to be disposed were 
vested wi th court ap:pointed trustees. 
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Of the companies takeft 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 two years previously. 

Among the assets taken over outside North America were 

bauxite properties in South America (British Guiana), France, 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 L~ited was not well equipped to 

start its own operations. Its financial position was not strong 

and when the Great Depression struck the year after Aluminium 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 t hroughout North America continued to suffer 

from the affects of the depression which was brought to an end ultimately 

only by the outbreak of World War II. Aluminium Limited, 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 a 

program to double the ingot capacity at the Arvida plant. As a result, 

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

broke out. 
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But even this immediate pre-war capacity utilized only a 

smell 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 pot linas were installed at Arvida and 

new reduction plants went up at Isle Maligne, Shawinigan Falls, La 

Tuque and Beauharnais, all in the Province of ~uebec. In spite of 

all the available power potential, the increase of reduction capacity 

outstripped the increase in power capacity so that in 1943, in order to 

support a peak 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 Development 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 project, 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 activi~y of the war years the immediate 

post-war period must have appeared rather cold and sobering to the 

aluminum people. Mi litary airplane production, which had used most 

of the war-time output, had shrunk to insigoificance. Most of the 
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war-tine smelter f~cilities were either close<'! down or dismantled, 

and production fell to 191,000 tons in 1946. 

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 Oold 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 Coml:lB.IlY of Canada be gan to 

rehabilitate .some of its war-tine smelter facilities. With Shipshaw 

now in operation, plant extensions 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 Beauharnais had, and still has, to depend 

entirely on purchased power. 

By about 1949 it seemed evident tha,t the strong demand of 

the recent years was not temporary, but rather seemed to be the 

manifestation of a long t erm trend 1 ikely 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 sme1ter faci1 i ties can be s~~arized 
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 wi th an installed ca:pacity of 350,000 horsepower, now 

has 54o,ooo 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 

Chute-a-Caron (on Saguenay) 
Shipshaw ( Il u ) 
Chute du Diable (on Peribonka) 
Chute a la Savanne (11 u ) 
Chute des Passes ( n u ) 

Installed Capaci ty 

300,000 
1,200,000 

270,000 
270,000 

1,000,000 

Year Oom:pleted 

1931 
1944 
1952 
1953 

under construction. 

With the com:pletion of the Chute des Passes power station, 

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 a.nnum 
Shawinigan Falls 68,000 tons per annum. 

Total Saguenay and St. Maurice Region 545,000 tons per annum. 

Eeauharnois, with a rated capacity of 37,000 tons per annum, 

is, as already mentioned, dependent entirely on purchased power. 

British Columbia: Kemano 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: 
Horsepower Installed: 

762,000 tons * 
2, 9 50, 000 t ons 

* 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 di fficult to deter

mine because the Dominion Bureau of Statistics did not publish any data 

for the aluminum products industrJ prior to t hat year. Projecting 

backwards a trend which ha s been apparent since then, it would seem that 

in the early years the larger part of the aluminum consumed in Canada in 

semi-fabricated or fabricated form was imported from the United States. 

However, the Aluminu.m Company of Canada soon started to have its own 

fabricat ing facilities, and al thou.gh the Aluminum Compmy of Canada' s 

fabricating facilities have always been the largest in Canada, gradually 

more and more independant fabricators entered the field. 

In 1926, for instance, the Dominion Bureau of Statistics 

reports 12 firms in Canada which to gether accounted for a value of 

output of $1.9 million. It is interesting to note in passing that 

about $1 million thereof, or more thau 50 percent, were cooking utensils 

- an indication of the prominence which this application has had in this 

country also. 

Importa of fabricated and semi-fabricated products in 1926 

amounted to 1.36 million, or over 70 par cent of domestic production, 

whereas exports of semi-fabricated and fabricated products were valued 

a t $1.2 million. One explanation for bo t h t he hi gh fi gures for exporta 

and importa may be sought in the fact that Canada lacked sufficient 

rolling facilities. It t hus had to rely to a large extent on United 
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States mil1s for i ts req_uirements of sheet and circles for both the 

domestic and the export market. 

Twe1ve years later, in 1938, Dominion Bureau of Statistics 

lists 19 establishments, two of which were rolling mills and eight 

were sti11 chiefly engaged in the manufacture of cooking utensils. 

Total output. that year was valued at $6.9 million, whereas importa of 

fabricated and semi-fabricated products were $1.95 million, a drop to 

only 28 par cent of domestic production fron over 70 per cent on 1926. 

Experts, on the ether hand, declined even more sharply, to about half 

a million, mostly because of the effects of United States tariffs. 

As regards consumption of aluminum in Canada as compared wi th 

that in the United States, it has followed large1y the same pattern. 

It remained fair1y constant over a considerable period of time, and 

just prior to Wor1d War II was even slightly lower than in 1926: 

Per Capita Consumption of A1uminum in Pounds 

Year 

1926 
1938 
1954 

Canada 

1.6 
1.25 

10.0 

u.s. 

1.8 
1.4 

19.1 

Wor1d \iar 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 lista 93 firms which 

were primarily engaged in the fabrication of aluminum. In addition, 

al uminwn was processed by an ever increasing number of other firms which 

are not inc1uded in the Dominion Bureau of Statistics data for the 

aluminum products industry since a1uminwn was not t heir 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 

and e~rts $11 million. These importa in 1955 were about 20 per cent 

of domestic sales and experts combined, as compa.red wi th 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-fa.bricated 

products in Canada since the war has been met largely by an augmentation 

of Canadian facilities. 

The relative significance of the aluminum fabricating business 

in the Canadian economy is somewhat difficult to assess a.ccurately. 

One of its virtues is that fabricating lends i tself 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 branch 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 c oncerns. 

This presents a sharp contrast to the smelting branch of the 

industry. For one, alu~inum 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 somewl~t i solated region of the country, the Lake St. John - Saguenay 

area. Cousequently, the impact which the aluminum industry has had on 

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



CHA:PTER THREE 

DEVELOPHEi:IT OF ALUMilWM PRODUCTION IN C.AlfADA: 

A REGIONAL VIEW 

Achieving economie as well as political identity posed a 

problem wbich 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 geoeTaphic 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 ether parts of Canada. 

Canadian economie history is to a large extent the story of a continuous 

government effort to bring about the development and strengthening of 

East-West ties of trade and communications. In so far as Western 

movement was substituted for the more naturel tendencies towards North

South trade relations, this policy has been fairly successful. 

Policies attempting to direct trends of development towards 

the North have not been equally successful because of the increasingly 

s evere climate. It is t rue that mining has creat e d nume rous settl ements 

far north, but these were either boom towns which eventually fell into 

oblivion, or they were isolated mining towns with little or no ancillary 

settlement around them. 

Prier 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 permru1ently until the first settlers had 

a rrived. Only after they had cleared the land to provide enough pr oduce 
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for their familias was permanent settlement possible. Eventua.lly 

villa~s and townships grew and, together with them, commercial and 

industriel 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 development of a region. 

Th:E pattern, at any rate, could be observed qui te closely in the 

United States and in the eouthern fringes of Canada. Whereas in the 

United States the opening of uew regions took place along a broad front 

moving gradually to the 1'1'est, 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 naturel barrier erected by increasingly 

severe c~imate and poorer soil. 

The wagon train opened up the Cana.dian 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 naturel 

entry to the region, the lower Saguenay was - and still is - rather 

forbidding country. 

Since aluminum la.ter came to have such a great im:r:act on this 

part i cular 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-Oambrian Canadian Shield, with bath climatic and soil 

condit i ons being more f avorable t han t ho se of the surrounding 
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In addition, because it is a depression entire1y surrounded 

by higher grounds, it serves as a drainag$ basis for much of the surround-

ing area, and is consequent1y rich in hydraulic resources. Although ex-
2 

p1ored as ear1y as 1672 a combination of factors combined to prevent 

the region from being sett1ed. One auch factor was the great remote-

ness from other sett1ed areas, and another was the fur trade. 

Once contact between the French and the native Indiana 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 
3 

prevent settlement. Even when the fur trade of the region came to 

grief because of scarcity of fur and competition from the English at 

Hudson Bay, the French kept the region closed to settlement in the hope 
4 

that the fur trade would improve. The same policy 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 outright settle-

ment was still forbidden. Lumbering, however, proved to be more than 

1 The·writer owes hie know1edge of the region almost entirely to an 
outstanding treatment by a geographer: Historical Geograpny of the 
Saguenay Valley by (Miss) O.M. Johnston. M.A. thesis, McGill University, 
Department of GeograPhy, 1950. Whenever specifie facts are quoted in 
thepresent chapter from this work, they are footnoted as auch. It is 
not possible, however, to footnote the general understanding gained 
about the region from reading Miss Johnston's thesis. 

2 Ibid., 36. p. 

3 Ibid., p. 37. 

4 Ibid., p. 37. 
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a subterfuge. It grew so rapidly over the years that at one sta~ 

it seriously impeded the development of agriculture. Lumbering in 

its hey-day had first call on the local labor force, and farming was 

carried out often on a part-time basie. 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 seme time the United States 

began to pursue a high tariff policy. Lumbering recovered once 

temporarily, when American tnriffs were reduced again in the eigbteen

seventies. This delayed the ultimate decline of lumbering, however, 

only for a short t ime. :Sy 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 :Say, 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. 

:Sy 1860 it had increased ta about 5,4oo. During the next two decades 

settlement began to spread towards Lake St. John and eventually around 

it. In 1870 population numbered 17,500, a figure which includes 



- 38-

5 
Chicoutimi, then a town of 1,4oo 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 region was constructed. Unlike their predecessor, the 

lumbering industry, the pulp mill s had less retarding influence on 

agriculture. On the contrary, they created for the first time the 

nucleus of a non-agricultural labor force which provided the surrounding 

farmers with an ever-increasing market for their produce. 

From the eighteen-nineties until the late nineteen-twenties, 

pul:p production alone at first, and then pulp in conjunction wi th 

paper production constituted the major industrial activity of the region. 

During that time, population increased two and a half times, with the 

urban cent ers receiving about 60 par cent of the inc rease. 

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 suitable for lumbering, but 

there was a plentiful supply of smaller trees, chiefly spruce, balsam, 

and jack pine, ;;rhich were qui te sui table as raw materia.l for pulp. The se 

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 

Saguen.a.y as far as Ha Ha Bay and Chicoutimi, pulp could be loaded directly 

for shipment to overseas markets. 

5 Johnston, ibid., pp. 50, 62. 
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The story of the pulp mille of the region is a rather 

close parallel to that of lumbering. The chief export market at 

first was England, but Scandinavian competition made pulp production 

unprofi table almost as soon as i t had resched sizeable proportions. 

As a consequence, companies opera.ting pu.lp mills only underwent de

cline. B~t those that had foresightedly added ps,per production to 

their operations expanded still further because of a new market for 

the finished product in the United Stetes. 

By the end of i'iorld War I, u. s. forest reserves had become 

seriously depleted, and because of a provincial embargo on unprocessed 

wood products, t~e United States hed 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 ri vers 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 e~ounts. 

The first hydraulic power station had been built at 

Chicoutimi as early as 1895, but the development of hydra-power did not 

really gain much momentum unt il after \1orld War I when the pa.per 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 drain~ system 

of the region because paper production requires firm power. Hydro-electric 



-4o-

energy cannet be stored. Thus a station 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 consid.erably. The largest station was built at Kenogami on the 

Au Sable River with an installed capacity of 27,200 horsepower. 

\Hth new stations being built and further regu.latory work 

becoming necessary, knowledge of the hydraulic system of the region 

increa.sed. Engineers began to realize 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 

requirements of adjacent paper mills. Gradually, however, it was 

realized that in or der to ma.ke future expansion feasi ble on a large sc ale, 

larger blocks of power should be developed. Impressed by the power 

]?Otential, sorne entrepreneurs of the region were even beginning to think 

in terms far exceeding the present and probable future requirements of 

the paper mills. 

By then, two of the largest known power si tes were as yet un

touched: the Grand Descharge, where the Sagueney flows out of Lake St. 

John north of Isle Maligne, later to be known as the Up:per Developnent; 

and the Chute-a-Caron, the plant site, a few miles downstream, later to 

be known as the Lower Development. 

Prier to lvorld 'Ivar 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. 

Duke's nitrogen project never materielizet. 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 raised, thereby flooding low lying farmland. 

The re was a !)rolonged wrangle wi th the Provincial Government over this 

problem which delayed construction of a station for many years. 
1 

Construction was finally started at Isle ~~igne in 1922, 

a venture into which Mr. Duke entered with.Sir William Priee, a grandson 

of William Priee, the lumber king of an earlier era. The Isle Mal igne 

station was completed in 1925, and its first customers were several 

paper mills as wall 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, also based on Isle Maligne power, and a new era of industriel 

expansion hacl be en inaugurated. 

The broad outliaes of what followed are indicated, at least in 

part, in the previous chapter. When the Great Depression struck, its 

affects were felt particularly strongly since both major industries 

depended so heavily on experts. Little progress was therefore made 

during the height of the depression. There was only one notable exception 
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- the construction Œ a new power house on the Chute-a-Caron 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 scala even before World War II. 

Naturally, this had favorable repercussions in the surrounding region. 

These developments were aubsequently dwarf·ed by the affects of war-

time expansion. Since the aluminum industry began to weigh more and 

more heavily in the overall economie picture of the region, war-time 

changes were of much greater magnitude than in the rest of the province. 

In arder 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 ~avinee could not have been sustained over the decades. 

Year 

1901 
1911 
1921 
1931 
1941 
1951 
1956 

Province of 
Q.uebec 

Millions 

1.65 
2.01 
2.36 
2.87 
3-33 
4.06 
4.63 

!ne rea se over 
Period 

Per Cent 

22 
17 
22 
16 
22 
14 

Lake St. John, 
Chicoutimi 

County 

37,000 
50,500 
73,000 

106,000 
143,200 
198,000 
235,000 

Source: Johnston, ibid., p. 102. 
Dominion Büiëau of Statistics, 

Inc rea se over 
Peri ad 

Par Cent 

Census of Canada, 1956 Populetion, 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 aluminum had become a large 

scala industry. Very rapid expansion was possible until the agricultural 

and wood products potential had been fully utilized. Once these limita 

were approached, continued further expansion depended then on the settle-

ment of another major industry in the region. The ascende.ncy of the 

aluminum indu~try 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 increased the region's dependance on the industry 

considerably. 

It is difficult to assess the contribution which the aluminum 

producer ma.kes to the region in the form of employment and income 

generation, but perhaps sorne rough estimate might serve to indicate 

the general magnitude. 

The carrying on of smelting aetivities generates income streams 

which may be divided into permanent and non-permanent. Investment 

expenditures are the main 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 importa 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 worldng on the Shipshaw II project. When 

the project was completed, the campwas dissolved and most of the men 

left the region. While they were there, their wages spent created 

more incarne there, but upon cessation of construction, this income 

stream dried up as the men moved away. A similar pattern is probably 
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true today al though a larger p!.rt of the la bor force on construction 

projects is now drawn from the region itself. 

The more important permanent income stream generated by 

the smelting activities resulta from wages and salaries paid in the 

region and materials and services ~rchased locally. Com:pa.red 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 
6 

the impact of an aluminum industry on the surrounding region. The 

case studied was the Pacifie North-\{est where the role of the aluminum 

smelters is similar to that in the Saguenay. As a measuring deviee, 

this study has attem~ted 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 Pacifie North-V/est, the population figure corresponding to all 

types of expenditures in the region is as high as five times the figure 

corresponding to the Wafe bill alone. r.fany of the se expenditures, 

for instance inclustrial consumption of aluminum and purchase of p:>Wer 

from third parties, do not ap~ly in the Saguenay region. If we 

6 Stanford Research Instituts (Carleton Green), The Impact of the 
Aluninum Industry on the Pacifie ~orth West, Vancouver, Wash., 1954. 



- 45-

eliminate all 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 wage s and salaries. 

If the t\-.•o regions, the Pacifie 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 laber force is about 29 

per cant of the total popu.l.ation. Thus, 16,000 men employed correspond 

to a population of 55,000 which is close to one quarter of the total 

population of the region in 1956. This amply illustrates the pre

ponderance which the aluminum industry has in the Saguenay district, 

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 

who le. 



CHAPTER FOUR 

INTER- .AND INTRA-U.'DUSTRY TRANSACTIOl-J'S 

A ST~ISTICAL VIEW 

The growth of the Canadian al uminum indust ry had been slow 

in gaining momentum, and the industry's integration into the economy 

has been a gradual one. 

The first smelter at Shawinigan Falls was entirely supplied 

"'ith al,mina, cryoli te and carbon from the parent company in the United 

States. Thus virtually the only incŒJe effects created in Canada -

other than the ones incurred during construction - were wages and 

salaries paid for the smelter operations. Out-of-pocket coat of 

production of comr~y-owned power is exceedingly low. 

In contrast to Shawinigan Falls, Arvida soon ootained its 

own alumina facilities followed by a plant for the manufacture of carbon 

electrodes. Raw mat erials 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 uow being replaced to an i ncreasing extent by 

synthetic cryolite made in Canada fror:t sulphur and fluospar. The latter 

ma teri al cornes from Uewfoundland; other raw materials, such as petroleum 

coke for the bakine of carbon electrodes {anodes), and metallurgical 

coke f or the pot lining {cathodes), are still imported today. 

Although the processing of raw materials has been shifted to 

Canada to an increasing extent, most of the raw materiels are not available 

in this country and mus t be import ed. Never t heless , the value added by 

Canadian operations has tended to increase. 
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When aluminum production first started in Canada, all raw 

Materials were brougnt in from the United States in processed form, 

read~' to be used in the smelting :process. :,Practically the whole 

smelter output was re-exported. As operations grew in aize, however, 

ramifications developed to an increasing extent. Raw materials were 

processed in Canada and soma previously imported goods were made hore. 

Furthermore, as fabricating establishments grew, a greater volume of 

the smelter o~tput was absorbed by local industry. As the acceptance 

of the metal grew, an increasing number of end users became customers 

of the aluminum industry within the borders of Canada. Eventually, 

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- an.d intra-industry 

transactions had become quite complex. A description of such trans

actions will be simplified by the use of a new method of statistical 

presentation, Input-Output analysis. 

Such an a.n.alysis will permit us to gauge as accurately as 

possible the position of the Canadian aluminum industry within the frame-

work of indus trial and commercial activity. Although research in this 

field of Input-Output tables goes back to before World rlar II, :practical 

applications of this technique have so far been limi ted, and soma of the 

difficulties eucountered with it have not yet been solved satisfactorily. 

These diffi culties, however, crop up mainly in connection with inter

temporal comparisons. For the purpose of taking a 11 sna.pshot ", which 

we propose to do here, Input-Output tables are quite adequate. 

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

analysis because the Dominion Bureau of Statistics just recently published 
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1 
2.:..'1 Ill!)Ut-Outpu.t ta"ble for Ce.illld;:~. for t hnt ye::>.r. Thus it \';es nossible 

to construct E: t.'=.nle for t he ~oLtr.ünum LHlustr~r \·:hicll c~n be consi :!ered 

t•) "be t·;~e e1aboratio.l of one :;art o'f tlie 2J .:a.s. t,ùle. In ar:rivhJ.g at 

t~1e various va.lues, the sane concepts have been used as in the D.l1. s. 

At le:-~ct t\:o of ti-,0se star1c'. o l.:.t ar:d d.eserve S}oecial nention: 

(1) In"1u.ts ere bro:::e.u down into intermediate in:;Juts, rnostl~r 

--rL:ar;;r in:;ut;,, cuch as l e'bor, : 'rofits wld de:;,)reci~ .. tion. By listinG 

\·'c,ges s ... .:.c'l. salaries se:rarntel~v- i.ù t~1e latter categor;r , rat:: er than 

Ln:'l'J.ting this e;cpense to the VF1.rious ste.,c;es of :production, inLUvidua.l 

Yalues s.re fu.ndm1eütall~r di ::" ?ere~1.t from accounti11~~ values. For exa.rnl')le, 

?11 ~.CC01lflti ll l:" st~te~ :1ent o'!: l~et Inco~.ïe may loo!c A .. S follows: 

Sales (f.o.~J. :r-la.nt) lOO 
Cost of Goods Sold 65 

Gro s s 0~. Profit 35 
A?miaistrative, Se lli11g 

<wè. General Ex;:ense 15 

Inco;ne before Tax 20 
T é-X @, 47% _2 

lret !;lCœ:Ie After Tax ll 

.:J'or tlle J1U:':pose of t:,;.·::. InJ?ut-Out;ut t r .11le. t he s ame o;'Jerr"tioa \':oul d 'be 

1 
Do;:'liGion Bureau of Statistic s . Researcl: ? . ..:lr. Develo:p.'Tient Division: 

The I n ter-Inè.us tr;v Flm' of G-oor'l_s anè. Se rvices , CF~nr::è.a 1949. Otta\·:a . 
l95o. 
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!ntermediate Inputs: 

Materials purchased from 
other industries: 

Total Intermediate Inputs: 

:Primary Inpu.ts: 

All labor, wages and 

4o 

(40) 

administrative salaries: 30 
Corporate profits before taxe2: 20 
Depreciation: 10 

Total :Primary Inputs: (60) 

Total Input: lOO. 

(2) The treatment of cost of transporting the output to the 

ultimate collsumer. There are basically two methods open: 

a) making the assumption that the purchaser buys a product f.o.b. plant 

from the industry which pro duces i t, and then contracta separately 

wi th the trans:portation industry ta deliver his purchase; 

b) making the assumption that the consumer })Urchases a ":package deal" 

from the supplying industry, which includes transportation to the 

purchaser's location. In this case, transportation would have to 

"be shawn as au input into the supplying 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 n~~erical example would have to be written as follows: 
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Intermediate Inputs: 

Materials purchased from 
other industries: 

Services purchased from 
transport industry: 

Total Intermediate Inputs: 

Primary Inputs: 

All labor, wages and 

4o 

5 

(45) 

administrative salaries: 30 
Corporate profits: 20 
Depreciation: 10 

Total Primary Inputs: (60) 

Total Input: 105. 

Corporation taxes are not reflected in Input-Output tables 

so as to make the aggregate of results com?arable to the Gross National 

J?roduct concept of the National Accounts. 

The output of an industry is eubdivided according to the same 

l)attern as applies to inputs. Sales to other industries are classified 

as 11 intermediate outputs". The personal expendi tures (of the ultimate 

consu:ner) as "1ell as goverrunent expendi tures on the goods and services 

:r,>roduced by a ~rticular industry are classifi ed as 11 final output". 

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

Output Industry A 
Tota.l Personal Govt. Gross Change Total 

Industries Inter- Ex:ports Expend- Expend- Domestic in Final Total 
x y z mediate iture iture Invest- Invent- Output Output 

Output ment ories 

20 20 15 (55) 10 20 5 10 5 (rp) 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 ha'\re so far loosely spoken of the 

aluminum 11 industry 11 , this term is, as far as smelting operations are 

concerned, synonymous with one company.Since theDooinion Bureau of 

Stat; stics publishes its industrial data. in such a. way that no inference 

can be drawn as to the operations of any particular 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 resulte should therefore not be regarded 

as actuals but rather as estimates. As estimates, however, our 

resulta 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 dawn appreciably, incorrect estima tes are unlikely to be 

large enough to invalidate the final results. 

To be specifie, we know the total tonnage produced by aluminum 

smelting, and lie also know i ts sales value. Ive k:now profit s and de-

preciation, since they are published by the company. Thus we are left 

with the task of breaking down Oost of Goods Sold and Administrative, 

Selling and General Expanse. In breru~i~g down the former into raw 

materials and labor, we are aided by the fact that aluminum reduction 

requires technologically quite 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 specifie aluminum 
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and silicon content, and a known ~arket priee for such bauxite exists. 

This ~arket priee is usually quoted for bauxite of a certain purity, 

should the ore be below the stp_ndard its p:dce would be adjusted 

accord.ingly. Thus for our purposes it does not matter whether 4, 4!, 

or 5 tons of bauxite were used for one ton of ingot. The value of 
2 

bauxite input per ton of output must have remained much the same. 

As regards power, again an unvarying amount is required to 

pro duce one pound of al uminum. Electric current used in the reduction 

cells is somewhat below ten kilowatt hours per pound (kwhrs/lb), but it 

is generally eccepted to use the figure of 10 kWhrs/lb since this very 

closely approxi~tes total power requirements, including such ancillary 

ones as heating, lighting etc. The quantity of power used can thus 

be estimated, but it is 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 close1y 

guarded secret with the major producers throughout the world. Fortunately 

an estimate of the Aluminum Company of Canada's power coat during 1949 
3 

has been published. This estimate appears to be re1iable and was used 

in the present calculations. 

2 This ruethod assumes of course that the base priee for bauxite remained 
unchanged during the period, or that an average for the year has been 
taken. 

3 Aluminum a.."ld the Four North American Producers. 
Corporation, New York, N.Y., 1951. 

First Bost on 
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Bauxite and power make u:p the largest part of the total 

raw material input. A similar a:p:proach to that discussed a.bove 

for bauxite was used to calculate the quantities and values of the 

other materie,ls. 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 Expanse. This residual had to be wa.ges and 

salaries, as well as a number of smaller items which could not be 

linked to any particular phase of operations. To rœntion just a few: 

rent of head office s:pace, office and sho:p supplies, normal repaira and 

maintenance charged to cost of :production. Principal arbitrary 

assumption in the :present estimate, and the greatest single :possibility 

of error, lies in t.he split of the residual between wages and salaries 

on the one hand, and certain 11 unallocated 11 items on the ether. 

As regards the disposition of smelter output, by far the 

largest part was exported. The remainder was allocatod, 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 miner one: Of the various ancillary raw materiels, 

seme were wholly im:ported, some were made by the company or purchased 

within Canada, and some were beth im:ported and procured domestically. 

For the latter group no data as to domestic or foreign origin were 
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available, and the ir value has be en split somewhat arbi trarily as 

between input 11 Imports 11 and input 11 Industry X11 • 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 introd,~ed into the aluminum smelting division of the non-ferrous 

mining and smelting industry, the latter being a Dominion Bureau of 

Statistic s classification used in the ir Input-Output table for Canada. 

Almost the entire output of the aluminum smelting division is treated 

as going to the aluminum produ.cts industry, a division of the "Non-
4 

Ferrous Metal Products, n.e.s. 11 industry {intermediate output), and 

to exporta {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 

a.ccount. Examples of such activities are sales of chemicals and sales 

of power to priva,te consumera. 

Only one further comment is required for Table III, that 

items 41 and ~~ should be treated together. The split bet.ween them 

is nothing but an estimate of annual rent of head office space. 

4 
Not elsewhere shown. 
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TABLE III 

Inputs - Ingot Stage 

No. Classification Name of produc t Values of each Non-ferrous mining 
product & smelting (Total) 

Non-ferrous 
4 mining and Hydro-power $4,200,000 

smelting 
l~on-metals, Lime stone, $ 700,000 

6 mining and Cryolite, 2,450,000 3,307,000 
quarrlin~ Fluospar 157!000 
Products of Coal, 473,000 

34 petrel and Pot-lining 5,203,000 
co al mate rials 417;20,000 
Chemica1s 

35 and a1lied Soda ash, 1,326,000 1,34o,ooo 
;eroducts Sul:phur 1,200!000 

From sm el ter to 
38 Transportation fabricating plant 2,260,000 

to border 
Finance, Rent, 

41 In surance, Sun Life 4,000,000 
Real Estate Building 

Limestone, 71,000 
Cryoli te, 805,000 
Coal, 473,000 
Soda ash, 1,325,000 

43 Importa Sul:phur, 126,000 18,860,000 
Pot-lining mat'l, 530,000 
Bauxite, 7,410,000 
Petr. Coke, 3,54D,ooo 
Pi teh, 2,370,000 
Fuel Oil 2,210,000 

44 Unallocated ""i,OOO 000 
Total Interim 

45 In ;eut 42,170 000 
Wages and 

46 Salaries 19,200,000 
Corporation 

47 Profits 34,000,000 

21 De;ereciation 5,95(),000 
Total Primary 

22 Input 59,150,000 

5~ Total Input 101,320!000 
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In Table IV, the value of output going to the alumi~um 

products industry Wlder 11Non-Ferrous I-ietal l?roducts Industry11 is as 
5 

reported by Dominio~ Bureau of Statistics for 1949. Total value of 

experts also correspond to the D.B.S. figures of exports from Canada 

for that yee.r. The red inventory adjustment is more than a balancing 

item. The Aluminu.:n Company of Canada shows a reduction in i~ventories 

in 1949 of ~2,lfOO,OOO. The larger part of this was taken to be a 

reduction in the finished goods inventory of the smelter section, since 

the volwue of i~ventories of raw uaterials are nor~ally held closely 

to what is required by good operational practicP.s. 

In~ts into the aluminum products industry were not difficult 

to establish since nost of them, including salaries and waaes, are 

pu.blished in the D.B.S. census of production for the industry and ao is 

the value of the final o~tput. The residus 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 j;ler cent of the output of the aluminwn products industry, this 

is a reasonable assumption. 

Both Table V and Table VI have imports as an input item 

because a wide range of alumin~~ products in varying stages of pro-

cessing \-Jere bported. l!ost 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 
Pro d.ucts Inà.uGtry, 1949. 



TABLlll IV 

Output - Smelting Stage 

[Jl) (44) (48) (49) ---- (50/ ____ (51) 
No. Classification Non-ferrous Total Total 

metal Intermediate Inventories Exporta Final ~otal 

---------..:pro§.ucts _ Output Output Output 

~ 

Metal lvfining 
and Hon-ferrous 
Hining and 17,900,000 
5Lîelting 

17,900,000 
~ ·· ·"· · · ·~ 

Q,_~_Bo, ooo . 84, 900, ooo 83,420,000 101,320,000 
\J1 ......, 



No. 

4 

28 

40 

46 

52 

53 
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TABLE V 

Inputs - Non-Ferrous Metal Prod.ucts 

Category 

~Ion-ferrous mining 
and sr::elting 

Iron and Steel 
:products 

Products of 
Petrel. and Coal 
Miscella.neous 
Manufacturing 
Industries 

Transportation 

Electricity 

Imports 

Total 
Intermediate 
Input 

\~ages and 
Salaries 
Corporation 
Profits before 
Tax 

Depreciation 

Total 
Primary 
Input 

Total Input 

Names of Commodities 

In got 
Cop:per, etc. 

Steel Core, etc. 

Fuel 

Plastic handles etc. 
Unall ocated 

To consumers and 
to border 

Semi-fa.bs of 
aluminum 

31 
Non-ferrous Metal 

Products 

17,900,000 
130,000 

140,000 

500,000 

1,000,000 
300,000 

2,300,000 

500,000 

4,230,000 

27,000,000 

13,900,000 

9,100,000 

3,100,000 

26,100,000 

53,100,000 



TABLE VI 

Output - Hon-Ferrous l-ietal Products 

{r) - -----\29T 05) (37) (43) (44) (45) 
No, Category Agriculture Transporta- Chemical Construction Unalloca.ted Total Personal 

tien Products Intermediate Expendi-
Equipment 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 Importa 3, 770,000 

-~~---- -(~)--- --- --(49l (50) (51) 
~~o. Ce.tegory Change ir. Exporta Total TOTAL OUTP'tJr 

Inventories Final 
Output 

31 Non-ferrous ('93o,ooê~\ 
Metal Froducts ~---·"· 

9,200,000 14,200,000 53,100,000 

43 Importa 3, 770,000 

\Jl 
\..0 

1 
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Since the Do~inion Bureau of Statistics on Input-Output 

transactions is drawn up on an establishment basis, the values for 

a particular industry include those items which are alien to the 

main product line, but ~ade 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 Hetal, lHning 

and Smelting industry , include the sale of such non-metal products as 

chemicals, etc. Furthermore, the aluminum smelters, or more exactly, 

their power stations, make available a fair amount of hydro-electricity 

to the residents of the region in which the ~tations are located. 

Since the chemicals are sold almost entirely to the chemical 

industry, that part of the output is shawn as going to the chemical 

industry. Power, however, is not sold direct to the consumera, 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 consumer. 

Tables VII and VIII. 

All this is reflected in 

Then, superimposing all the above tables, we obtain Table 

IX which can be related directly to the Domini on Bureau of Statistics 

table for Canada for 1949. 
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TABLE VII 

Input - Chemicals and Fower 

li o. Oategory Uon-Ferrous l-!etal 
!Hning and Sme1 ting 

43 Imports (Bauxite, 2,600,000 
Oi1) 

Intermediate 
45 In;eut 2,600,000 

46 Wages and Salaries 1, 700,000 

47 Corporation Profits 2,600,000 

51 Depreciation 300,000 
Total Primary 

52 Input 4,600,000 

53 Total In :put 7,200,000 

TABLE VIII 

Output - Chemicals and Fower 

05) (40) (lî4) (51) 
:fo. Oategory Chemical Electricity Total Total 

Froducts Intermediate Output 
Out ut 

Non-ferrous 
4 mining and 6,100,000 1,100,000 7,200,000 7,200,000 

sm el ting 



4 

No. Classification 

. ~t-Out put Canadien Aluminwn Industq, All Stages 
T.A:BLE IX 

!1illions of $ 

1; 29 31 35 1 37 40 i 44 48 

J \,\i ·~ 
..... 1 .::: i: l' 

..... ...... f'. ·: 

1:: ~ ~i · \'j 
,: ,~ ._f : - :j 
. - '..j • 

'• 3 

4 

l+ 

Alum. ~elti~~~~+---~~17~·~9~0~6~.1~---+~l~.l~--~~' ~2~5·~1~~--+~\'1~.~~~84~·~7'7~-8~1}.~·~42~:_1~0~8~·~52~ 
Non-ferrous (1) (2) · 
~in. ~ s~elt. 4.2 .13 

6 

incl. own oower / . 
. N.on-~etal min. 
quarrying, 
!)ros'Pectiu.e: / 
Iron and 

28 Steel nroduct s 
1Ton-ferrous 

31 metal -products 
Products of 

(3) 
12.04 

.14 . 
1 i 

i 

~3~4-4~P=e~t~r~o_l~~an~d __ C~o_al __ ~~5~·2_0~J3~------ l---"-~ . 
Chem ic al s and 

35 a1lied -products 
Mi sc e1laneous 

36 l~anufacturing 

40 

41 

44 

46 

Industries 
Transportatlon 
etc. 
Electr1ci ty 
and other 
utilities 
Finance, 

2.26 

Insurance & 4.0 
Real Estate 
Im:ports of 
Goods & Services 21.46 

Unallocated 3.0 

Total 
Intermediate 
In-au.t 
Sal:;tr1e s 
and 
Wa..e:es 

44.77 

20.9 

1 

l 

1.00 

' ' 
50 ' . ; 

2.4 21.4 

1 
1 
1 

i 3.06 

·-- ·-- ..... .. ... i· 
i 
T 
! 
i 

.14 

5.703 
n - ·---• •• •"- • ' 

1.00 
. i 

4.0 

' : 3.30 

! 34.8 

Corporation l 
Profits 36.6 9.1 45.7 47 

i 

4.33 

3.307 

.14 

5. 93 r.93: 9.20 14.20 53.10 

5. 703 .... --.. ·-~----+------U--------=:....:....:.-=:.... 

1.34 

1.00 

4.0 

}. 77 
,, 
'• 3.30 

, .... · ~ 

9.70 ~~? 93.97 101.39d 219.26 
; 

1 

i 
34.8 

before Tax ; -~-T~==~~~--,_---;----~---;-------+--~--~~--~--~---+----~----~----~ Depreciation 
i ~ 
i 
i 

51 

52 

53 

Allowances 

Totul 
Primary 
Input 

6.25 

63.75 

1 1 3. 1 

26.1 

9.35 

1 89.85 
1 

108.52 12.04 53.10 8.5 21.4 1.1 3.06 207.72 9. 7C ~~ 93.91 101.39 309.11 

(1) Power. (2) Copper. · (3) Includes $1.94 agriculture. 
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·' 

-..-: ··· ·~ .--- --- -........ ~- - . 
· . . ·-- ~· . : : .... ~,. . . 
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TABLE X 

Input per Dollar of Output 

l+ 1;29 31 35 37 40 43 44 1~5 48 49 50 51 
\...· \ .j\ ~ ~ ' "".../ - ':.1. TOT.AL 

No. Classification 'Ul ~ 
~~ ..J L~ 

.~ *~ ~ ... J \ 

~ ~ "( ~:i 
!.:~ OUTPUT 

Il J. • ~~~ ~ ~.J 
~ ~ :1 ~ ~~ 0 ~ ~Il ~ 1( 

4 Alum. Smeltin@ .33710 
--· ----- · -• ~ r•~•• ~• •···- ····- ·· ···· ... .. .. ., ... _ .. . , ··-----· 

Other N.F. 
4 metal n ining .03870 .00245 

& smelting 
incl. own 
power 

b IUII-MtsrltL J.I.IP .03047 
2tl ~~..,.,...~TE-L .00263 

Non-ferrous 
31 (al) metal 

products 
34 p fWTil.- +CO/t-L .04795 .00942 
Y.J CHE~/ CALS .Ol23Lt 
3b 'J'li SC • ~JUIII.j:- .01883 
3~ TR.AJ/t; #oR.. T ~ .02082 ._043_3_1 
l+O ELE<TR.~ ltLTÏi...., .OOC342 
Ltl Ftv.I~r.R~ Ecr: -.o-3o8o - --- - . . -- ... ... --· .. ·--

43 IM/Jo~Ts- .19775 .07966 
LtLt IL# A-UocttfEf) .02764 .005b5 

Total 
45 Intermediate .41255 .50847 

Innut 
Ltb SAt..~RI/;:~ VAC.E~ .1C321)g 26177 
47 C.Of.:./>jJf~Or. ~~-/. .33726 .17137 
51 '!JE; RE c:: //f/1~,+' .05759 • 05tl3tl 

Total 
52 Primary • 58745 .49153 

Innut 

53 TOTAL n~PUT G..ooooo 1.00000 
!!, 

·-



TABLE XI 

Output per Dollar of Input 

1 

4 1; 29 31 35 37 4o 43 
g ~ ~ ~ ~ • 1-- f41, 

~ "'.JQ i ,Ill ..,j v 
" Classification () 
·-~o. ""~ 0 ~~ ~ v U.:w~ - ... 

~ ~~ s ~ ' t 3 ~ 0 
<: ~ IJ til 

4 Alum. Smelting .16495 • 05621 • .01013 
Other N.F. Meta 

4 Min. & S7,1elting 
incl. own power 

6 

28 

Non-ferrous (al) 
31 metal nroducts .22674 .04520 .40301 .05763 
34, 35, 3b, 3èS t 

40. 41. 43 44. 
Total · 

45 Intermediate 
Inwt 

46, 47 t 51. 
Total 

52 Primary 
In :put 

53 TOTAL INPOT 

44 45 48 
~· -d~ ~ 14 ~ .J ~ ~ ~ \Il \5 

~ çt ~ e~ ~ ~~~ ~üi~ 

~~~ ~~G ~\-{~ ~llJ ~ ~ 
.23129 ~oï24ï1 

.73258 .11167 ~~- - - · ··:~ 
~01751 

49 50 

tJ \... 
"·.J ..:r 
~~ ~ 

GjO~ ~~:3 
Q 

D- 78114 • 76870 

.17326 .26742 

51 
~ 

.J :::t 

~ ~ 
~ 

:! a 
1.00000 

1.00000 

-.. 

1 

0\ 
+ 



PART II 

CH.APTER FIVE 

MONOPOLY, COl-ŒETITIOU, A1TD THE ECO!WMISTS• FRANE OF REFERENCE 

In April of 1937 the United States Government brought to 

court an anti-trust action against the Aluminum Company of America 
l 

et al. The initial court action lasted for five years during which 

time same 40,000 pages of evidence were presented. Spec i fic ally, i t 

was alleged that the Aluminum Company of America 

l) had monopolized the markets for virgin aluminum 

and certain semi-fabricated products, 

2) had entered into conspiracy with other campanies 

abroad, including Aluminium Limited, for the 

purpose of fixing priees, restricting imports, 

etc., and 

3) was guilty of 11 other misconduct 11 , i.e. it charged 
2 

extortionate priees and made exorbitant profits. 

The remedial action sought by the plaintif! was the dissolution of 

the Alu.minum Company of America. 

Judge Ca.ffey, in giving the trial cou:-t•s opinion in June 

1942, found the defenda.nts not guilty on all counts and ordered the 

Government's petition dismissed. 

l The "et al 11 included some 25 subsidiaries of the company as well 
as Aluminium Limited. It also comprised 37 directors, officers, 
and principal share-holders of the Aluminum Company of America. 

2 
Federal Supplement, l'lest Publishing Co., St. Paul, Minn., Vol. 

44, 1942, p. 224. 
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The trial court•s decision, however, was appealed. In 

March 1945 JUdge Learned Hand handed down a judgment which differed 

in sorne 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 i t had be en a mor1opoly 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 - consti tut ed an offence under the Sherman Act . even in 

the absence of evidence of restrictive practices. 

Second, Judge Hand found evidence of a "priee squeeze" in 

the sheet market for the purpose of forcing out j_ndependent 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 1 s action to an injunction against a resumption of auch 

3 
practices in the future. Judge Hand Rlso conceded the plaintiff's 

contention that Aluminium Limited's cartel agreements had affected 
4 

imports into the United States. 

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 sorne time prior to the trial. Mostly 

3 Federal Reporter, West Publishing Co., St. Paul, Minn., Vol. 148, 
1945. p. 447. 

4 
This contention has since been disputed by Louis Marlio: The 

Aluminum Cartel, Brookings Institution, Washington, D.C., 194~pp. 43-
45. Whether Mr. Marlio's refutation is valid is not considered 
essential in the present context. A discussion thereof is consequently 
omitted. 
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for that reason, the court did not grant the relief sought by the 

plaintiff, i.e. the dissolution of Alcoa. Instead, the court 

recommended. an attitude of waiting to see if the Defense Department 1 s 

disposai of war-time Government aluminum plants to new entries into 

the industry would establish a sufficient degree of competition. 

The case remained open for a period of five years during which time 

both parties could seek further relief. Bath did, Alcoa petitioning 

the court to declare that the company no longer had a monopoly of the 

ifigot market, and the United States Government petitioning that com-

petitive conditions had not been established and that this could be 

accomplished only through a divestiture of so~e of Alcoa•s assets. 

5 
In June 1950 Judge Knox handed down his opinion. He 

rejected both petitions, but afforded the plaintiff sorne minor relief 

by finding that certain patents issued by Alcoa were unenforceabl~. 

Although still finding no evidence of collusion between Aluminium 
6 

Limited and Alcoa, he concluded: 

110ne must indulge the conviction that the control 
which may be exercised over Aluminium Limited by 
the controlling stoc~~olders 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 potentiel 
power which resides in the nexus, my duties in 
this proceeding, as I understand them, would 
not be adequately discharged." 

As a result, the Judge ordered parsons holding large blocks 

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

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

6 
Ibid. , p. 333. 
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their holdings in either one of the two companies. Furthe rmore , 

another waiting period of five years was instituted to determine whether 

Alcoa would still have a monopoly at the end of the period. 

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 determine whether Alcoa should divest itself 

of certain of its assets, and that the competitive situation in the 

industry remained inconclusive. 

Judge J .r~. Cashin rejected this plea on the grounds that Alcoar s 

share of the aluminum market had declined while its chief competitors, 

Kaiser Alurninum and Chemical Company and Reynolds Metal s Company, had 

"more than maintained their competitive position in the Phenomenal 

7 
expansion of the industry11 • 

Barring a successful appeal by the United States Government, 

the Aluminum Company of A~erica will now at long last be free from 

pro sec ut ion un der the Federal an ti-trust la.ws. Undoubtedly, this 

turn of events was greeted by the industrJ with a sigh of relief. 

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

long last. 

In other quartera, however, the latest, and possibly last, 

decision in the famous "Alcoa Case" has :probably been received with 

dismay and i ndignation. Many economist s are bound to feel that with 

this decision a monopolist has been aided and abetted at the expense 

of the public. An outstanding spokesmen of this group is Dr. Adams, 

7 Business Week, July 6, 1957, p. 38. 
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8 
who comments on the 1950 decision of Judge Hand as follows: 

11 The result is that aluminurn today is e. three-producer 
industry; that Alcoa, instead of being a single 
firm monopoly, now exercises residual monopoly power 
through priee leadership and other means, that the 
concerted action typical of oligopoly has replaced 
the uni.latere.l action of monopoly. A ringing 
judicial denunciation 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 language than can be fOJ.nd in the work 

of D.H. Wallace, ~rhaps the most famous student of aluminum market 

control. It would be futile to disagree with either Wallace or Adams 

on purely technical grounds. We find ourselves, however, in fUndamental 

disagreement with the basic attitudes sharecl by vlallace, Adams, and a 

number of other writers on the subject of market control. But rather 

than joining 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 atta.ck monol:.JOly 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 proper1y accrued to an ultimate consumer. If that had 

8 
Walter Adams: "The Aluminum. Case: Legal Victory- Economie Defeat 11 • 

American Economie Review, Vol. 41, 1951, p. 915. 
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been the economists' concern, welfare econor.lics, taxation principles 

and the the ory of distri 1mtion would have to be contested wi th equ.al 

fervor •. 

The crusading spirit so often encountered in writings on 

imperfect com~etition stems undoubtedly from a different motivation. 

M~ writers in the nineteen-thirties foresaw in the seeming decline 

of competition the doom of our whole social structure. It was during 

that time that Arthur R. :Burns wrote: 9 

"The rise of 'heavy industries', changes in methods of selling, 
and the wideniug use of corporate forms of business organisation 
are bringing, if they have not already brougat, the era of com
petitive capitalism to a close. These changes have swept across 
the indus trial scene in America wi th remarkable s:peed since the 
closing years of the nineteenth century. Yet there has been 
astonishingly little Malysis of their significance. Nuch has 
been written fJf 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 conceptions of 'competition' and 'monopoly' and unreal 
assumptions concerning the possibility of reviving the competitive 
market. It has been tao much concerned with judicial efforts 
to appl~r the anti-trust la\"JS and too little \'l'ith the underlying 
forces making for change and with the consequences of the mannar 
in which they have been transforming the indus trial s~rct em. 11 

Al though Prof essor i'ialla.ce wa.s specifically cane erned wi th 

the market behavior in the aluminum industry, he had much in common 

with Burns. Their objectives were similar. Both set out to learn 

from observation, Burns in a comprehensive way by studying the entire 

field of indus trial and commercial activi ty, ':::->.llace by concentrating 

on one particular segment. It is interesting to note that in spite 

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

9 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 threats to our 

free market system inherent in ologopolistic power. 

Although Burns and Wallace had tem-pered much of the 

limitations of their economie "tool kits 11 with a good deal of mature 

insight into the workings of the economie 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 ~blication 

of Keynes' General Theory seriously questioned Say's Law of the Markets. 

Prier to the General Theory, economists on the whole believed that if 

only left to its own deviees, the economy would return to full em~loy-

ment equilibrium. The slogan 11 prosperity arouncl the corner'' 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 priee policies and 

restrictive practices of Big Business. 

In speaking of the everwidening practice of priee maintenance 

in the face of declining demand, one author gives expression to this 
10 

belief as follows: 

10 

11 The evolution of industrial policy in recent times has thus 
served in substantial measure to prevent or impede the function
ing of the competitive priee mechanism. That is to say, over 
an everwidening segment of the economie system the process of 
persistently expanding purchasing power by means of priee re
ductions has been checked. Thus one of the primary agencies 
of adjustment upon which the capitalistic system was supposed 
to rely hA.s in substantial part ceased to be operative. 11 

H.G. Moulton: Income and Economie Progress as quoted by E.G. Nourse 
and H.B. Drury in Industrial Priee Policies and Economie Progress. 
Brookings Institution, Washington, 1938, p. 6. 
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Keynes is still today a controversial figure in many Quarters, 

and yet there are few people who do not accept, explicitly or implicitly, 

his refutation of Sayts Law. Among economists i t i s generally agreed 

now that a stable under-employment eQuili bri um can exist irrespective of 

any r.erticular market fonn. 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 approximating the gravity of the Great Depression seems unlikely. 

Unlike death and taxes, depressions are no longer inevitable. Even 

business m~n, to many of whom Keynes is still anathema, would think it 

inconcei vable for a government to stand by idly in times of a serious 

economie crisis. 

During the Great Depression, the curse of Say 1 s Law, and the 

neo-classical concepts which i t epi tomizes, was that i t 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 priee maintenance has long 

since become the general rule rather the.n the exception. 

Sayls L~w is now little more than a chapter in the history 

of economie thought. Admittedly, in the event of a depression, sharp 

cutbacks in inQustrial production together with priee rigidity may well 

aggravate the existing difficulties. Few economists could be found, 

however, who would seriously advocate tha.t these are the causes of a 

business downturn. It is generally agreed that a modern gover~~ent 

can, by fiscal and monetary means, avoid a ser:tous depression altogether. 

ThuE the problems of the nineteen~thirties need not rise to plague us 

a sain. 



- 73 -

Apart from their preoccupation with neo-classical concepts, 

'~ri ters in the nineteen.-thirties labored under an equally severe, yet 

less tangible handicap. They wrote against the backdrop of the most 

severe and protractecl de:pression which modern ca:pitalism had ever ex

perienced. 

Hen of the calibre of Burns and Wallace had attributed great 

significance to the dynamics of the economie process which produce a 

pattern of perpetuai change. Their works will in all likelihood prove 

to be of lasting value mainly because of their emphasis on the dynamics 

within the economie system. l'Tevertheless, the markets they observed 

were r.1o re or less stationary. It was thought possible thHt recovery 

would bring a return to the high level of prosperity of the late nineteen

twenties, but it seems doubtful that prier to the war anyone would have 

envisaged the magnitude of the expansion of economie activity as it was 

experienced in the nineteen-forties and 'fifties. 

',r;>,(' ~"'- .1ew school of economists had becvmo established. They had shed 

to a large e:ctent the tenets of the neo-classicists, but their thinking, 

too, \'las so thoroughly condi tioned b~r the experience of the Great 

De,!'ession that they expected a slump upon the cessation of hostilities. 

This slump did not materialize. Instead, North America 

ex:per:i.enced an unpreceè..ented boom based, unlike war-time expa.11.sion, 

mostly on civilian demand. Eco:::J.o:üsts are gradually accepting the 

:possibili ty th.::tt expansion need not be e:phemeral but, rather, may be 

e.n integral part of our economie enviro:ament. \/hat is mor0 , it is 

now oelieved thr,t the growth of the economjr can be sustained indefini tely 

at levels higher than anyone in the 'thirties would have thought possible. 



- 74-

The thought occurs that in a general atmosphere of dynBXlic growth i t i s 

not necessary to be as worried about the probleras created by the pro-

minence of the large, powerful corporation as economists were in the 

past. The probleras encountered in a growing economy are different from 

t~ose in a stationary or declining econocy. The problems which were so 

rnuch in the foreground during the nineteen-thirties may not have dis-

a.ppeared al t ogether, but they have rec eded in to the background, gi ving 

way to new problems • 

.t.fa.ny questions pertaining to the functioning of the market 

e~rstem are as soc iated wi th the large corporation and i ts influence over 

markets. The first sentence of Professer 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 

poli tic. Oddly enough, the relative pre~onderance 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 
11 

of big business in our economy today. This study confirma some of the 

convictions generally held, while directly contradicting others. It 

shows, for instance, th<>.t large corporations are most prominent in 

industries where capital 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 Proèuct, prof1ts ~d 

11 A.D.H. Kaplan: Big Enterprise in a Competitive System, Brookings 
Institution, Washington D.C., 1954. Although data are taken from fr.e 
U.S. economy, the conclusions drawn from them can be assumed to ap:ply 
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 ~er cent. Corporate profits were close 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 rouch lower than in the 

corporate sector. Furthermore, while over the last few decades cor-

porations accounted for approximately half of National Income, their 

number included many medium and small-sized compaQies which were actually 

corporations in nruue only, and which should really be imputed to 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 

si nee they tvere dispersed through a large number of different, often 

unrelated, brahcnes of industry. In sorne industries, however, the 

dominance of one or of a few large producers \<Jas 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 corporations have dro~ped out from the list of the 

hundred largest, ei ther because they were out di stanced 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 wall established firms 

or from the ranks of newcomers. In 1948, for instance, only 39 

corporations of the one hundred largest in 1908 had remained on the 

list. Over the decades, whole industries, not 'cOrlly individual cor-

porations, have risen and declined in significàuce; 

With this in mind it would be nearsighted indeed to ignore 

the impact of the overriding force of continuous dyna.mic changes wi thin 

the economie structure. In this ever:present p?..ttern of dynamic change, 

it t~r~s out that the large corporation, after having fo,xnd its leval, 

h2.s failed to grO''~ further at the expanse of small budness. Also, 

the forces of com~ti t ion have by no mea.ns been smothered. 

The Brookings Study does bear out the generally held 

contention that the correlation between corporate size and the degree 

of priee maintenance is quite high. Contrary to common belief, 

however, this doe s not suggest a corres~onding decline in competition. 

Even where pricing policies of large corporate bodies have replaced 

the market })rice of the classical model, the market has not thereby 

yielded the final power of determination. The large corporation 

genera lly sets its priee wi th an eye on the longer run, covering a 

multiplicity of transactions since it does not, like the small unit, 

live from one single transaction to the next. ifhatevor the differences 

between ad.mini st er ed ani "free market" priees may be, in the last 

analysis both depend on the responsiveness of the market. 
12 

In this 

context the Robins on and Chamberlin approach is not very useful. 

12 Joan Robinson: The Economies of Im;perfect Competition, Mac!-Iillan, 
London 1933, and Edward Chamberlin: The Theory of Monopolistic Competition, 
Cambridge, Ha.ss ., Harvard University Press, ?th Edition, 1956. 
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As a ~~le, large firms are not much concerned with the short run, 

and lo:.1g run demnnd curves are often rouch le ss steep than commonly 

assumed. This is certeinly true today, and there is even good 

reason to believe that this was the case under fairly stationary 
13 

conditions, such as prevailed during the Depression. 

Ultimately the difference between administered and free 

~arket priee is really only one of degree, not of urinciple. Over 

the long run an a.dministered priee can be set only wi thin a given, 

more or less narro'v-, range. The resulting alternatives, large 

volume with low unit profit or smaller vollli~e with higher unit 

profit are thus fairly close to~ether. 

Today, wi th t he Hent ical product a s the exception rather 

than the rule, competition bas become extremely complex. It in.cluct.es 

:nany features other t han ]Jrice. Change in quality, for instance, now 

is of importance at least as great a s changes in priee. In the 

nineteen-thirties it was suggested that the increasing prevalence of 

priee rigidity had considerable influence on business fluctuations. 

The Brookings Study found, however, that there has been no indication 

of a significant c hfu~ge in priee flexibility of different commodities 

at least as far back as such priee mavements can be reliably traced: 

13 
J.H. Clark: 11Toward a Conc ept of liorkable Co:npetition", American 

Economie Review, vol. 30, 1940, JJ• 241. Professer Clark says in :oo-rt: 
11!n fact, i t may ap;:ear t ha.t much of t he apoarent seriousness 
of Professer Chamberl in's resulta derives from what I believe 
to be the exaggerated steepness of t he curves he uses to 
i llustrate them11 • 

(Ibid., p. 246.) 
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11 Durable goods ••• have remained more stable than non
durable, consumers' goods more stable tha~ ~roducers• 
goods. The exception tc these characteristics have 14 remained exceptions through recorded d.eca.des. 11 

Even in cases where there bas been no priee competition, 

the Brookings Study bas shown that ether 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 have been rare. In 
15 

general, the cross-elasticities 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 ~roducts has become one of the 

major mea.us of competition in corpore.te business. This is 

:part icularly true in such vola.tile industries as the chemical 

industry, but it also holds true in the more staid industries such 
16 

as steel. 

14 
Ibid •• I'· 241. 

15 frofessor Boulding defines this term as follows: 11 The cross-elasticity 
of demand for commodity A t>ith reference to commodity B is the :percentage 
change in t he quantity of A demanded which ~ould result from a one par cent 
change in the priee of B, all other :fA.Ctors being held constant • 11 K.E. 
Boulding: Economie Analysis, Harper Brothers, Hew York, 19l~8, p. 148. 

16 In most applications of al uminum, a high clegree of cross-elastici ty 
between the metal and various substitute products, e.g. copper, steel, etc., 
is undi sputed. A similar ~enomeuon exists i n the field of consumers• 
goods as well. R.l'!. Robertson, in an article en ti tled 11 0n the Changing 
Ap:paratus of Competition" (American Econor;dc Association, :Papers and :Pro
ceedings, vol. 66, 1954, ~. 51) stresses the modern significance of focussing 
attention on the service flow which a consumer good yields over time rather 
than upon the good itself: 

11Household ap:pliances in large part r emove the want to economize activity 
which seems to be biologically necessary. S:pecificall;)r, an electric 
refrigerator and a vacuum sweeper provide a service flow which enables 
rr7.embers of a household unit to avoid 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 ether, but the fac t 
r emains that he has a wi de choice of alternat ive s ." 
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!n reading the Brookings Study, one gains in fact the 

impres s ion 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 economie progress. 

Returning now to the commonly expressed concern over 

oligopoly situations, it may now be possible to sauge where concern 

is justified, and where it may not be. To begin with, administered 

pricing is here to stay. It wo11lèl. be too sweeping a generali:zation 

to say that all such :oricin5 consti tutes an attem:r,>t to restrict the 

market. Of course it may do precisely that under these three 

conditions: (1) where the d.er:umd curve is fairly inelastic, 

(2) where the demand curve does not move over long periods of time; 

in other words, where the rlarket is stationary, and (3) where the 

cost of entry is hi@:l. 

Where the anti-trust lawyers need not be unduly worried 

i::; in the case of a rapidly expanding market. Here the competitive 

forces based on aspects other than priee are felt particularly strongly. 

Here the traditional meaning of monopoly and oligopoly becomes largely 

pre-ei:lpted of its original content. True monopolies are rare. For 

in arder to be a. monopolist, the demand curve facing the firm must 

be fairly inelastic. If it is 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 

rapidly expanding market is supnlied by more than one firm, vigorous 

competition is bound to exist even among the members of the same industry. 
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At first, there is competition for tae additional markets, but 

since boundaries between old and new Markets are not clearly 

dP-fined., co:n:r:;etition tends to spread into the "traditional11 

market areas as well. The writers of the nir~teen-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. Ours is an economy of 

growth and expansion, and we should adjust our thinking to this 

fact, rather th2n having it colored ày 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 dynamic 

market 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 'l're did not continue our observation of 

reality and did not make amendments ru1d 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 ~ractices could well 

caine ide wi th e xpanding market s. The re is t hus no reason to relax 

the vigile.nce of anti-trust action at an:r time. On the contrary, 

the existence ancl. vigilant enforcement of anti-trust laws are 

powerful deterrents. The fear of drawing attention from the 

Justice De Y:Jartment 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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h~ could do so. There is little doubt tl:~t the existence of 

anti-trust lnws has fostered the development of a live-and.-let-live 

attitude towards competi tors whicb was qui te unheard-of in the 

rough and tumble days of the late nineteenth century. 



CHA.PrER SIX 

PRICING POLICIES AND CASH GElTEEATION 

The ability af a firm, facing a slopiug Qenand curve, to 

set priees \vithin a gi.ven rru1ge gives tl:e fi!'!n a certain a.mou11.t of 

discretion as to volume of output to be obte.ined. Just "'rhere tr.e 

~rice is set ~e~ends to a considerable extent on whether the demand 

curve is stationary or whether i t moves constantly to the :right. In 

the for:ner case, we have no quarrel \vi th the attempts of Cha.mberlin and 

Rooiil.son to fu:r.:li sh a t.heoretical framework for the be havi or of a firm. 

It is, hD'I!ever, essentially a static theor~r, a theory \\hich does not 

fit where the economy, or sectors of the economy, undergo substa~tial 

Ac a rBsul t, i t do es not allo\'1 sufficiently for the all-

dominant dynamic elements of present day mar~t:ets. 

The Robinson and Chamberlin models have still another defect. 

In the l~st analysis, both these writers assume that a firm faced with 

Et sl0pin,g supply curve j_s guided by the :_:Jrofit :naximization principle. 

To be sure, a busiüess wishes its o-perations to be profitable but 

qt::.ite often 11 makL'l.g money" is no loné:er an end in itself. If it is 

not, the clussical profit me,:ximization prL:l.Ci ple would. no longer be a 

usei\.l.l concept. 

In tne forlil~:tti ve days of our modern capitalist system, the 

late eighteen-ni.netie s an~ early ni!leteen-hund.reds, most large cor

porations '\'l"ere clor:Jinated oy one ;--..ersonali t;r who war..ted not onl~r to rn:?..ke 

mouey bd also t o spend i t in a \':Ry \'rhich \·:ould leave no douot as to 

the extent of lüs per sonal ';leal th. His succe s sor, t he corpora tion 

executive, on the other hanà_, res:;?Oncis to a more complex set of 
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1:10 ti vat ions. If he attempts tQ pro~.10te tl.e fortunes of his com:r;:.e.ny, 

he is unlikely to be guin.ed by hopes for a still higher salary, 

E'S}.:BCially if he is in the 85 :per cent tax bracket. This is not to 

say thP.t ti'.ere no longer is any connection between executive 

remuneration and profits. To some extent such a relation still 

exists. The executive 1 s concern, however, is not so much wi th his 

IJa.Y check but Hith the reputation of his firr:~ a..'1.d with its position 

vis-a~vis compct itors. :Bei11g presi0.en t of General Hotors r!:tther 

tl:..P,ll Studebaker carries more social presti ge even if executive 
1 

remuneration i::l. the h:o jo"bs were the same. 

In or der t o improve or at least médn tain his c ornpa.ny 1 s 

relative market p0sition, the executive 1 s behavior will to a large 

extent clepAnd on \vhether he competes in a stationary or in A highly 

volatile, expc~lding market. In the former case the neo-classical 

oligo:poly behavior may well occur. In an expanél.ing market situation, 

however, the oligopolist is f orced into competi t ion in the manner 

described in the previous chapter. Eact firm has to attempt to out-

à. istance its competi tor or be ot:..tdistanced by him. 

ivhat is the connection betwcen a firm' s attempt to maintain 

or increase its relative me.rket share on tlle one hand. audits profit 

~otive on the oth er? To the class ical school of econoraist s, c o:.:.1peti ti on 

meant that in tl~ e l ong run no com::;:>any cotùd make a profit in excess of 

cost which included a 11 nomal 11 r e turn on ca:?ital. Assuming for the 

moment that this "normal 11 return could be defined, eay 3 :par cent on 

l 
cf. B.S. Keirstead: 

Distribution. Oxford, 
a brilliant discussio~ 

in a dy.a.a.mic econor:1y . 

An Essay in the Theory of Profits and Income 
Basil Blackwell, 1953. This book contains 

of tbe complexities of executive motivation 
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debt a.nd 6 !'Jflr cent or 10 per cent on cormnon. stock, the long run 

com:peti t ive model would im:ply that af~er servicing of debt, corranon 

stock dividend and norJJal replacement no funds would be left over. 

This was considered the ideal because all the bene fi ts had been 

:passed on to the con ~umer. If such a firm would then be faced 
2 

wi th increased demand. requiring ex_r:ansion of prod.uctive facili ti es 

the firm would have to rai se the money in the ca :pi tal oarket. 

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 ho:pe of being able to raise 

any money in the capital merket. In order for a cor:pora.tion to be 

able to raise capital for an expansion :project, i t Will have to commit 

substantial funà_s of its own, or else no banker or brokerage house 

would be pre:pared to grant credit or aid in the flotation of a stock 

or bond issue. 

Thus there exista a :paradoxjcal situation. In order to 

com:pete successfully for new markets, the modern oligopolist h:<l.B to 

have a fairly substantial cash generation. 
3 

In ord.er 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 equip.1ent becoming obsolescent before 1 t wou.ld 
need replacement on the basis of wear and tear. A:n. example is the 
automobile industry \;rhere capital req'Ltirement s of retooling for 
model changes may be a multiple of expe~ditures on new capacity. 

3 Net income after taxes plus depreciation and depletion. The term 
cash generation is somewhat more useful in the ~resent context than 
the term profits. T~e latter can sometimes be reduced much below 
their 11 normal" level by special depreciation allowances, e.g. special 
'>'Jar-time allo'l':ances, diminishing balance depreciation, etc. \'/here 
diminishing balance depreciation is used, the term cash generation 
should also include the Reserve for Future taxes. 
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a firm cannat compete on the basis of nrice as the neo-classical madel 

would have i t. As a result we have the widely observed system of 

priee leadership where the priee i s set so as to strike a compromise 

between the conflicting requirements of a low priee for a larger 

volume in ~~ ex:panding market and the need for high cash generation 
4 

required for financing expmsion. 

There is, of course, no patent answer just where such an 

ontimum priee should '!)e. Miscalculations are quite possible and 

much d.epends on one' s point of view. In sooe cases, chances of 

reaching consensus of opinion as to whether priees of products are 

too 11 highll or tao "low 11 e.re not very good if the dispu.tants are the 

5 
pro<'l.ucers and the buyers. The fact remains that in the event of 

expanding raarkets, high cash generation is an essential prereq_uisite 

to stay in the running. This i s part icularly ay'-varent where capital 

investrnent required per u11it of outp.1t is large. 

A case in point is the aluminum industry. ~~ost major 

producers, particularly in North America, are fully integrated. 

Aluminum Limi ted, for instance, own extensive bauxite reserves in 

4 Professer Keirstead, ibid., p. 38 ff. still adheres to a modified 
form. of the profit ma.ximization principle. It may wall be, however, 
thc.t profit maximization and maximi zation of market share are incom
patible. If that is the case, the former would ~ot be a motivating 
factor in business behavior. 

5 A recent example of this was t~1e incre?~se in the priee of newsprint. 
The major Canadian pa:per mills claimed that in this era of high priees 
they sim?lY could not earn enough to fi~ance much needed expansion of 
capaci ty. Since thei r customers, mostly u.s. newspapers, represented 
an unusually vociferous group of buyers, considerable public - and 
international - clamor arase. 
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British Guiana, Jamaica, and French West Africa. I t own s al uminn 

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 "regula.tell the market. They are mostly the 

outcome of technical factors. For one, the major raw materials, 

alumina and power, have such an impact on total cast that they need 

to be of known magnitude over a considerable period of time. Here, 

too, the distinction between e. stationary market P.nd an expand.ing one 

i s important. It is concei vable that an aluminu.'"!:. producer could menage 

quite well without his own sources of raw materials and power if his 

output did not have to increase over the J'el'l.rs. He could presumably 

secure his supnlies by means of contracte with his established suppliers. 

This is in f~ct how most aluminum producers started out in the eighteen-

nineties, and. soma newcomers still do so toda~r. If, however, the recent 

entries into the industry, and there h11.ve been severa! in the United 

States during the pa.st decade, .,.:ish to capture a ln.rger 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 avoiding fluctuations in the priee 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 priee of 

alumina up by bidding for an insufficient supply is obviously impractical. 

It would tRke too long for venture capital to flow into the alumina field. 

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

In the absence of government regulation, the dependance of 

the aluminum producer on integrated power facilities is even more im-

portant. At first glrutce this seens to be disproven by recent de-

velopments in the United States. Many plant expansions A-nd the 

location of new plants in the Pacifie North-Hest are based on contractual, 

existing power. But th:i s i s alnost entirel:r the outcome of a 

deliberate policy on the part of the United States Government. 

In arder to bring into production really large blacks of 

aluminum capacity, say 100,000 tons or nore, the amount of power required 

is so lar~ as to be not normally available on a contract basis from 

existing facilities. GiYen favorable enough terms and a contract 

covering a suff:1.ciently lo:tg period of time, aluminum ::_)roducers would 

probably be quite happy to have someboiy else invest in the required 

power facilities. The difficulty, of course, rests with the terms of 

such an arrangement. In arder for aluminum rroduction to be fee.sible, 

power has to be cheap, and a low priee for power means a law return on 

the money invasted. Private or public capital cannat normally be found 

in sufficient amounts for thnt purpose. It is not profitable enough to 

tie up huge sum.s over several decades wi th a fairl~r low return. Thus 

large aluminum producers often develop their own power by default because 

power i s not to be had any ether way. 

A case in poi.nt is the Kemano :project in British Columbia. 

ilhen the Aluminum Com:pany of Canada (Alcan) drew up plans for a smel ter 

at Ki time.t, i t invited the Government of British Columbia ta build. the 

necessary power facilities and sell power on a contract basis. It was 

only after the provincial gover~~ent had specificelly declined to do so 

that Ale an started to develop :power at Kemano on i t s own. 
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To get an idea ~s to the ma~nitude of capital o~tlay 

required for the creation of aluminWl ca:pacity, bt us look at 

sor2e recent experience in ~~ort:1 America. 

::'h'3re is, of course, no exact figure whlch would indicate 

the cost o~~ c~:paci ty per ton. Oost of conEtrùction varies with 

t Le and. place "l.!ld capital e:-cpendi ture figures j:.<ubli shed by variru s 

coLlpa.nies cover faci1ities in various à.egrecs of integrA.tion. 

So.:1e addi tiona1 y>ot-lines :J;.ay be co:n.stru.cted to be operated wi th 

yurchased :power a..c.d with existing alumina facilities sufficient to 

satisfy ad~itioll8.1 sme1ter needs. This i~ given expression in seme 

maaaure by the folloHing figures: 

TABLE XII 

CDpital 3.eq_uire:r:ents of AlUl':linum froducing ],?..cilities 

Company 

.Alcoa 

ReynoU.s 

Kaiser 

Anaconda 

TOTAL 

Capital !nvested 
1951-1955 

:ji million 

233 

196.65 

668.65 

Pri::1ar~.r Alumin'U!à 
C2.paci t~r Added 
Tons per rumum 

205,000 

180,000 

228,200 

60,000 

673,200 

Capital Re qui red 
per Ton of Capacity 

~ 

1,137 

967 

862 

1,083 

993 

(Source: Haterials Survey: Aluminum, p . IV-2.) 
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Of the four COlll:!)aaies listed, A-'lB.conde. haél. entered the field 

This comp2.lly, until 1355 at least, had not con-

structed any pever or alu.nia.a fa.cilities. '!:hus it s per ton of 

C2.l)P.City fi ,::;ure mey be considered fairl;<l re:presentative for new (as 

comJ)ered. \·d th addi t ions.l) smelt er fac ili ti es with vi rtually no vertical 

integration. Kc-.i ser 1 s and Reynold 1 s are lower b . spit P. of the fect 

tha.t ~~1ey include seme power encl_ alumina fa.cilities, because they 

represeut ?l.<>.nt extensions rather than entirely new :;?lant. Alcoa's 

figure, although F'.lso representir.g :pla.ut extensions, is the highest 

in the group because of a grenter ~eponderance in their expansion 
~ 

b 
program of alumina and power fa.cilities. 

The above cases illustré..te various degrees of plant cast, 

depending on the extent of vertical integration, and whether facilities 

are aclditional to existinG ones, or entirely new. Anaconda attempts 

- at lea.st at the out set - to do \·li thout vertical integration. As a 

result At:<1conè"a pro babl~r \dll not ~e e.1Jle to grow as rapidly as the 

others. 

A..'l example from the other end of the ecale is provided by 

Alu.rainum Compan~r of Can~,dal s Ki timat project. Here the first stage 

of 91,000 tons was completed in 1954 at a total cost of sorne $300,000,000 

but the se should not be int erpreted a.s suggesting a capital invest:nent 

in excess of $3,000/ton of capacity. This first stage included sorne 

components of power facili ties [l..deq_uate to support e. production of 

about 330,000 tcns. Thus, in order to arrive at a more realistic 

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

6 Ioi d. , p. rr -2. 
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expenditures to orins ce.pacit~r to 330,000 tons: 

1951 - 1955 $329 m. Kitimat and Kena.no 
Il 11 39 m. Alumina facili ti es 

1956 - 1959 $180 •n. Kitimat and Kemano 
Il Il 55 m. Alumina. facili ties 

$603 m. 

The above figures would indicate that by 1959 investment per ton will 

have been about $1,840/ton ca:pacity . This corniJares with an investment 
7 

in Q.uebec prier to 1952 of only qil,300/ton. By com:r:arison, the cast 

of construction of steel c apacity has be en est~mated at between $100 
8 

and $150/ton of capacity. 

Taken by themselves, without &ny reference to total capacity 

brought into operation, cost/ton of capacity figures are of co~se not 

very meaningful. It is only when viewed in conjunction with absolute 

(r<'.the r tha.n relative) increases the.t the cost of construction/ton 

figure gives an indication as to the magnitude of ce.pi tal which a 

corporation should have to :procure in order to sustain increases in 

c apac ity. Unfortunately, no cc..pec ity fi gures for the Canadian producer 

,.,hich woulél. be consistent over the years are available. As an 

2j?proximation, however, the actUE.l output figures in Table XIII should 

suffice in the present context. 

7 It \v-ould be difficult to determine how much of the difference is due 
to higher priees and how much is due to the remoteness of Kitimat. It 
should be rAmembere d that the Saguenay district had railroads and high-
ways when the f irst pot-lines were built. In Kitirnat, on the other 
hand, men and materials - initially e.t l east - ha d to be flown in. 

8 l·1aterials Survey: Aluminuro, -o. IV-1. 
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TABLE XIII 

Production of Primary A1uminum in Canada 

Increase Peri ad 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 10 640 70 

1929 46,200 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 41?., 500 4 103,000 500 

1946 192,500 302,500 3 101,000 61 

1950 396,000 203,500 4 50,800 105 

1956 620,000 224,300 6 37, l~oo 57 

---

Source: A1can Submission to Gordon Commission, op. cit., 
p. 15. 
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'\"ihen c ompared wi th the rn agni tude of inc rease s dur ing and 

after the war, :production increases prier to ~iorld l:ar II are rather 

mod.est. The question now arises as to how the increased caJ~.city 

reflected by the production figures given below has been implemented. 

The largest pre-war expansion :period ended wi th the Great 

Depression. Aluminum facilities in Canada were owned by Alcoa until 

1928. Separate balance sheets for the Canadian smelter are not 

available before 1928, making it impossible to know the source of 

9 
capital invested in Canadian facilities. !vfr. Wallace, however, 

points out that Alcoa's expansions have been financed largely from 

O\oJU funds. It therefore seems probable that much of the money 

invested in Canada by Alcoa was earneè. in similar fashion. 

Since the creation of Alumi:.1iU!J Limited, ho'.:1ever, the mode 

of the Alumin~~ Compa~y of Canada's financing can be seen from Tables 

XIV and J:f, which gi ve a Source and Application of Funds State:neht 
10 

worked out from the :r;ublished a.onual balance sheets of the company. 

One thing sta.1ds out rather clearly from Tables XIV and ".13. 

During the depression there was no expansion and concomitant insignificant 

cash genera ti on. There were since theu mainly t~o periods of substantiel 

expansion, during '.'lorld \far II anè. during the nineteen-fifties. Let us 

consider each one of these in turn. 

9 Op. cit. 

10 No balance sheets for the Aluminum Company of Canada (Alcan) were 
available prior to 1943. Prier to that date, however, Alcan's operations 
figured in Aluminium Limited's consolidated balance sheets even more 
ï_)rominently than they do toda;v. Thus i t ca.n be e.ssumed that for the 
present purpose a Source ~~d Application of Funds Statement for Aluminium 
Limited pr;or to 1943 is comparable to one for Alcan after that date. 



TABLE XIV 

Aluminium Limitad, Source and A~plication of Fun~s Statement, 1931-1942 (in millions of $) 

1931 1932 1933 1934 1935 1936 1937 1938 1939 194D 1941 1942 

Source 
Cash generated .3 .5 1.6 1.2 2.3 3.7 9.9 13.5 17.2 13.0 34.1 67.1 
De'bt 1.5 2. 8 29.5 98.9 57. 3 
Common Stock .6 1.1 . ~.o 3.2 

1 

TOTAL 2.4 .5 1.6 1.2 2.3 4. 8 16.7 13.5 20. 4 42. 5 133.0 124. 4 1..0 
\..N 

1 

Applicati on 
r•""'i) Plant, etc. 10.!) 2 .8 ~-- 1.9. 2.9 5.7 3.8 6.3 24. 8 86.3 106.2 

\\lprk. Oa:o. @ .5 .6 -a 1. 2 3. 5 3-~ .7 9.6 37.4 9.1 
Repayment, De'bt .5 .5 . 4 Ç;r • 7 5 • 7.1 

Il Pref. Stock .2 .3 4.6 
Dividends 1.0 .2 3.5 .5 6.8 6. 5 9.1 8. 0 
lvii scel1aneous @ ~~ .5 c;_--2) 1.6 .2 1. 1 

TOTAL 2.1~ .5 1. 6 1.2 2.3 4. 8 16.7 13. 5 20. 4 42.5 133.0 124. 4 

Source: Aluminium Limited, Armual Financial Statements. ---



TABLE X!l 

Alu.rnj num Company of Canao.a Ltd., Source and AJY')licat ion of Funds Sta tement, 1943-1956 (in mi llions 
of $) 
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Although war-time expansion overshadows even that of recent 

:Tears, it Cé1.nnot -be mustered to lenà_ su:prort to the :rresent line of 

argument. As can be seen from the a-oove Source and Application of Funds 

Statement, cash generation during the war years was rather high. But 

this was not due to the ~oroducer' s jud.gment a.s to how best to balance 

cash req_'cirements against long term growth goals. Productive ca:ça.c ity 

l'.ad to be augmented on very short order and cost of construction fi.S 

well as of operation of :possibly inefficient units were of little 

siguificance. Substantial funds \'lere provided by Allied governments 

on a loan basis. Also, war-time accelerated depreciation allowances 

ellowed the Aluminu.rn Company to generate enough cash to e~sure the 

repa;;nnent of most of the Company' s government obligations over the period 

of a very few years. 

The priee charged for all..UD.inu.m during the war, and war-time 

special depreciation allowances, have not remained unchallenged. In 

June of 1943, Mr. Coldwell alleged in the House of Corr~ons that financial 

relief afforded the AlU.l!linum Company constituted exorbitant war profits 

a~ the expanse of Allied goverm.llents and that sr:ecial depreciation 
ll 

allowances on capi te,l as sets cons ti tuted a "gift" to the corporation. 

A Special Oommittee was set up to investigate these charges. This 

committee felt thd in vie\v of the severe cut-backs in production to 

be expected after the war, sufficient profits to write off war-time 

assets over a short :period of time were ju.stified. Cu.tbacks in d'.l.B 

tiHle did not occur to the extent expected during the war, but even so, 

e.t least sorne of the war-time addi tians had to be dismantled again. 

11 
House of Commons Special Committee on. ~lar Expenditures. 

1943. pp. 111/113. 
3rd Report, 
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However, the company was left with the giant Shipsh.aw powerhouse which 
12 

proved iuvaluable in the expansion experienced since 1948. 

Thus the only yeriod which is of particul~r interest in 

the r.resent context are the years 1949 to 1956. Prior to 1949, 

excess capacity existed in spite of the dismantling of some facilities 

Unfortuncctely the dividing line between taking up excess 

capacity and the conlli1encing of addi tional capacity is rather blurred, 

but by and large it can be assumed. thE.t ;Jroduction increases from 
13 

1946 to 1948 were forthcoming from excess cnpaci ty. 

Thereonafter, hol·:ever, increases in output came forth from 

addi tional production facili ties. The financing of this expansion is 

reflected in Table Xfi. 

These results are rather interesting. T re a.t ing cash 

generation - after servicing of debt - as belonging to the sha.reholders, 

O\'/nership funds accounted for 60 per cent of all funds used, wi th a 

12 One writer sees great social injustice in this. She describes 
Shipshaw as 11 representing public subsidy for uncontrolled private 
enterprise, akin to early Americe.n railroading". The alternative she 
suggests is :patterned on the Tennessee Valley Authority. (Charlotte 
F. f~uller: Light Hetals Honopoly, Columbia University Press, 1946, 
p. 95.) Without wishing to enter into the time-honored argument of 
public versus private power, Shipshaw is mentioned here because it has 
some bearing on a lat er :tnrt of the :present the sis. '\'l'hrLt lv!i ss Huller 
has failed to see in her evaluation of power o"med privat ely by aluminum 
producers is the importance of where the power is located: i.e. l~l'hether 

there exist any true alternat ives to the use of power for aluminuro re-
duction. It \llould seem rather pointless to be concerned oYer privately-
owned :po'l:er in a region with no genuine alternatives for the use of such 
power. 

13 Source e.nd Application of Fun.ds Statements 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 net of retirements. Gross 
expenditures on improvement of existing facilities may therefore have 
be en hi gher. 
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TABLE XVI 

Aluminum Company of Canada Ltd. 1950-1956 

Source aad Applicat i on of Funds Statement - Summary 

(in millions of dollars) 

Net of Debt 
Source Pere en tage Retired Percent age 
Cash 

gener Bted $423.8 50 $423.8 53.5 

Debt 266.4 31 255.9 32.5 

Common Stock 50.0 6 50.0 6.5 

Pref. Stock 90.0 10 6o.o 7.5 

Banks 25.7 3 

TOTAL 855.9 lOO 789.7 100.0 

A:pplice.tion 
Plant , etc. $555.9 ) 75 $644.0 82 
Working Capi t al 81.9 ) 

Repay't, Debt 10.5 ) 
Il Fref. st. 30.0 ) 8 
Il Banks 25.7 ) 

Dividends l4o.6 17 14o.6 18 

Mi scellaneous 5.1 5.1 

TOTAL 855.9 lOO 789.7 lOO 

Source : Alumin.um Company of Canada Ltd., Annual Pino.ncia.l Statement s . 
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little over 10 percent thereof being equity monay raised :publicly. 
14 

The remaining 4o per cent ~re debt and preferred stock. In 

D.bsolute terms, these 4o per cent are ta.nta.nount to $316,000,000 which 

is a lot of borrowing for a company which has had average gross fixed 
15 

assets over the period of $665,200,000. 

To summarize, a study of the Canadianaluminum producer's 

hlode of financing large scale expansion seems to bear out our contention 

that high leval of cash generation and ex:p.?..nsion of productive fRcilities 

cannet be separated. In the case of the Aluminum Company of Canada Ltd., 

borrowings a~ounted to almost one half of average gross fixed assets. 

It i s doubtful tha t more :noney conld in fnct have been raised in the 

capital r~arket. In Alca."l' s case, because of the high capital require-

ments :per ton of capaci ty, the selling priee seemed to have been set 

rather fortuitous1y. It provided for a combinE~.tion of 11 borrowing to the 

hilt 11 and sufficient cash generation to carry out the expansion plans of 

the company. Thus sufficient funds were available, and yet priees were 

not too high to impede the rapidly expanding demand. 

Also very interesting is the fact that of total net funds 

gene rat ed and borrowed, more thB.n 8o per cent were expended on plant 

expansion aaè working capital, and only about 18 per cent on dividende. 

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

third of total cas~ generation. Since Alcan' s di·1.ridends are by far the 

14 
Although strictly speaking, preferred stock is equity, in its 

economie significanc e it i s really de bt rf'. th er thAA equi ty. 

15 
aross of depreciation, but net of retirements. 
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la.rg;est source of ea.rning; to the ::pe~rent com:J.=rulY, Aluminium Limited, 

not all these dividends reached the ulUm.ate individual shareholà.ers. 

DurinG the sa~e period Aluminium Limited carried out expansion t hrough 

its foreign subsidiaries in fabricating facilities in Europe, and 

mining and smelting fMilities in other parts of the world. 

Before leaving the present line of argument, and in arder to 

forestall misinterpretation, we should mention that the above observations 

cannot claim to have general validity. iie have looked only at one 

industry and, although it sb.ould not be sur:prising if the present 

argU!llent could be shawn to apply to ether industries as well, we can 

go only sa far as to say thfl.t at least the industry which we have set 

out to study does not disprove it. It may well be worth a separate 

study to determine the more general vali1ity of the above remarks on 

the interaction of cash generation, expansion, and pr iee policies. 



C ilA.Pl'ER SEVEN 

:.l.ABlŒT POSITIOH .Al'ill HARKET :FOLICY. T".ciE PRE-"i'iAR ERA 

This Gl:a21ter returns to anotter point which was considered in 

bri ef further ab ove. It was c lai1ned that i:a a ra~iàly expc"lnding and 

volatile market, socially useful competition is forced unon the ali-

gopolist in order to maintain his relative s~~re of the @arket, and 

that in the process, com:petitio!l tends not to be limited to new ~arkets 

but spreads to existin5 ones. It was mentione.i r..lso that such corn-

:petition cloes not take :place :primaril~r on ti1e basis of priee, but rather 

1 
through the expedient of priee leadership, at a uniform priee. 

We now wish to introduce an important qua.lification to this 

contention, again a qualificatio~1. \':~'lich seems to bear out the conviction 

that in an exp..-mding m8.rket i t i s :possible to detect some of the more 

important benefits so familiar to us from the classical model. The 

:previous che,pter contained a dif,cussion of the conflict between the need 

for high cash generation on the one hand, and the need for a law enough 

:!}rice for continueè. product a.cceptr>.nce and consequent market expansion 

on the other. In most oligopoly situatioas there will be low cost and 

high cast :producers sharing a colJlll1on market, a..1ë where tha.t is the case, 

the question of course arises as to who exerts the most hûluence on the 

priee finally accepted -cy a.ll. Is the high cost producer :powerful enough 

to euforce a h i gh enough priee to give him a substant ial return, and the . 

1 This appea.rs to hold true not o:n.ly in basic industries with little or 
no product differentia tion, but also in consumer•s durables. A c a se in 
poL1t is the automooile i ndus t ry whe r e t b.e c r oss elasticity of demand for 
com:pa.rabl e Cë.rs is so high that a priee d.ifferential of as little as 
$25.00 may sway a customer' s choice. ( Kaplan, op. ci t., p. 163.) 
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low cost Jlroducer a return greater than is needed for :plru1t expansion? 

Or does the low cast producer have the stronger hand? Chances are 

that in such a situation thA high cost producer will lack the necessary 

strength to enforce a high priee policy on the low cost producer against 

the la.tter' s wi shes. 

A high cost producer has high opp,rat ing cost, particularly 

\ihere heavy investment per production unit is required, at least in 

part because of higher construction cost. Thus at a given priee, he 

is at a double disadvantage when compared with the law cost producer. 

For a given i ncrease in capacity he requires r.10re funds, and at the 

same time h i s cash generation per volume of sales is lower because of 

his hi gh opera.ting cost. Consequently, in the absence of artificial 

barriers, a low cost producer should find it in his interest to pursue 

a low priee - high volume policy. He i s better equip:?Sd to te.ke ad

vantage of such a polie y, and thus is able to expn.nd more ra::pidly t han 

his com:peti tor. Further more, unless t he low cast producer's size is 

very small, he will huve the economie strength to enforce his wishes 

on his hi~~ cost brethren. As in the previous chapter, these are tenets 

f or which general validity cannat be claimed but, by and large, t hey 

seem to hold true as far as the Canadian producer of al1.:minu;n is concerned. 

In arder to evaluate the Canadian producer's market behavior 

in t he past, A.nd in orè.e r to see whe ther t h i s case "fits11 the above e.x

pl anations , one should keep in ~ind t wo feature s which i nfluenced t he 

behavior of t he Ounadian firm in the early years to a considerable 

ext ent. 
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1) Alc!"ti1 \V"2.f' :r"lm oy AlcoR un til 1928. 

2) U:ltil the co.1struction of ,.cd".J.ction f::lcilities at 

Arvitla, Alcru1 \-ïas not a lm .. - cos t ·nrorlucer, it ,.m_s 

cw+, eveL R ~Jrortucer of rslativel~· lar~:e size. 

Prior to t11e Cf\nr-d.ian fir:·a "becor;lin:; i!1del')endent from Alcoa, 

But oefore t·LU"i.ling to the 

cartel arl·ê.ilt";e:;eü~s :n:ro-·Jer, let us "Jricfl:· loo~: at the -:!rocl.ucers wi t:C. 

~.-hicl::. Alc?J:l, t:œm tl1e :.!"orthern Alur:lin11ll1 Co:n-r..2.n~r, associatecl it.self. 

As :.tellhoned earlier, tLe exploitation of tl1e He.ll-Heroul t 

2 
-lrocess YB.s ta':en U') in lih::.ro:_,e t;r severol c on}'Bnies. They vere: 

Aln:ü.lium Industrie, .ct..G. 
:.:reuh.?.us en, Swi t zerla.nd. 

Societe Electo-!Ietallurr:ique Fr:mceise 
(Ugi~e) Le. Praz, Fr2nce. 

Soci.ete Industrielle D'Al"".L'llinium, Fraüce 
(h.ter absorbee: i):r Pechiney iute:rests). 

British Aluminiu:n Co.::r:x:n~.r 

Fo;rers, Scotland .• 

sol ely FJ s a ftùl;v- inte:;o:re.ted -r,rod'-lcer of aluninu.in. T~ .. e three continental 

•:.:roè.ucers, li~e Ale or-;., started. o·:~ t b:r :",urc·tasiü;· ;,lQst of tLeir i:n:iJI.'.t 

re qui reJJ.le!lt s;. l3ut U . .i.Üike Alcoa, the;r were alread:r •.-.ell establi shed firos 

in tl:e cl·.e:üccl iLldustr;r before e:a:)arkill; o~1 alwüntD ~'roèuction, and ill 

fact \·:it~l one of the t\ïO Fre.lch ·;;œoducers, U,;;ine, ruurilinw11 is a siclline 

eve:1 t o à.:=ç. 

l-le.te:rL'üs Surve;r, O"!. cit., :-::. II-l. 
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The genBrtü conditions and atmo sphere und. er ~-rhich the 

European firms operated were qui te different from tho se in North 

.AI!leric a. First, there wa.s no single, large domAstic market as in 

the United States but rP.ther a very complex system of domestic and 

"free 11 ::narketc. A domestic market in which one of the major pro-

ducers was located, the 11 free 11 markets were those where no d.o!!:estic 

producers existerl. Prier to l·.'orld \lfl,r I, Germany was the outstanding 

example of the latter type. Second, this division b etween domestic 

markets, which the domestic producers considered their home ground, anc1. 

11 free'1 marlcets w.es complicated by the fact that one of the large pro-

ducers was a Swiss firr::1 wi th a very li:ni ted domestic market. The 

result was a ratJ.1e r com:::>licated and often conflicting set of market 

policies. Third, most important and perhaps directly following from 

second, the attitude of Europeans to\tards competition has trad1tiona.lly 

been quite different from that of North Americans. 

The ideological fra.r:~e of reference \·:hich enabled the passage 

of anti-trust laws in the United States as early as 1890 was one of 

firm l:>elief in compati ti on and equal opportunit:r for everyone, economie 

e,s v;ell as poli tical. In Euro!:J9 , r..s-rticul e,r ly on the Continent, me.ny 

of the feudal :?ractices of the !•1i0.dle Ages had been adapted successfully 

b~r th~ early industrial leaders to cre~:>te an atmosphere of vested interest 

Md privilege. The fact thnt c artels could flourish so well in Europe 

wa s .VJ.o accident. Cartels could thrive only where t he economie, social 

end :poli tical think:ing was in some meaeure favorable to them. 

\ihen sor.1e of the leading chemical concerns in France and 
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S\dtzerland entere<l 1.::ç.on t::.e production of aluminum, it is little 

surprising therefore to see the :.,-:-rincipals att9mpting to bring 11 order11 

into the 111arket 11 chaos 11 by me ans of cartels. 

Attempts to di vide up the :nn.rket be gan to be~.r fruit as early 

as 1501 v1hen the first aluminum cartel came into being. It waz a 

cartel of a classical type i~ that i t included all the restrictive 

features normally associated with r.uch an organization. Its member-

shi:p included all the major European producers, neuhausen of S'l'litzerla.nd, 

the two French companies, the British Aluminium Company, and the Northern 

Alï.1minum Company of Canada. The latter had orieina.lly been incorporated 

as the Royal AluminUlll Company, but because of a statute forbièding the 

use of 11Royal 11 in :Dominion trade names the name was changed in 1902 to 

l~orthern Ahu::.inum Company. 3 This represented ~ r~ther impressive array 

since these co:npanies a.ccounted for about 90 per cent of the prcà.uctive 

4 
capa.cit~r outside the United States. 

The agreer.1ent provided :Zor a division of the world market into 

11 reserved" and "free 11 arP.as. In IJI'aCtice, ho\'lever, this distlllctiou 

was .:-wt ~uite e.s important ae i t may see~11 since sales quotas were 

este.blisheè. and allocated on the basis of :,')ercentages of the two typ3s 
h _, 

of market areae corc.bined. These quotas 1:.rere accorded a.s follov1s: 

3 l·!uUer, o~~. cH., ')). 10~:. 

4 
I:Jid., p. 103. 

5 Marlio, op. cit., p. 11. 
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l:euhausen 
:r'JrtL.erü .Al:wlinum 
] ri t i sD. Al-c.L11in i um 
F!':>I·.ch grou.:p 

Per Cent 

~+8.4 
21.0 
12.9 
17.7 

liJO.O --· 

['. f~.ct \.hich is fc.H~i\::.E~r reflectecl i:.a. the q_uob. allot•!ïent. :i7orthern' s 

q_uota, on tl-:e other hand, w2.s oc.t. c.f ûl :proportio:1. to thP. size of its 

ou.tput \;!üch L1 1301 was ·probubl;;.r \oe ll belO\. 5 3::e:r. ceüt oi world :pro-

~.uction. !i.::>ther thr.n :r-ef1ectin5 i ts own size, l!ort ~le!.'n.' s quota :nore 

likely reflect ,: d the influence 1:hich Alcot::. could. co!:lr:lond in the 

European n:arket. 

Thif', ftrst cartel is a classic on.e, .!lot only ç·.s !'egards intent 

~~d organization, but e~so as regards policies pursued. ~here is reason 

to suspect that even in the se early cla~"S t!",ere v;r~s a struggle between 

the 1ow cost e .. :;/. the high cast ?Jrod':.l.Cers. The ldter were L1 f~::.vor of, 

ru;.ci succeeded in hcvir.;.g i:nplemented, a higb. ,rice policy. It is d.if-

ficu.lt to say tod.a.y ;dth autl':ority t-Jho am.ong the cartel ::tembers advocated 

a high ·;~ri ce policy. One \Jri ter, \'lho \'l'as int imately ~;.ssociated \dth 
6 

t::-,e ?irst as \-.rell as L ·.ter alu.m5!lum cartels, Louis !îarlio, is careful 

not to ;oint an ?~cusli1g finger at ~~Y particular ~roducer. He does 

sa~' , novHwer, thnt ti•e Swiss and. tl.1e Britis'il interests had the final word 

on priee increuses under the cartel abreements. T~is giveE rise to the 

suspicion that they wer~ the high :?rice advocatet; • 

.As a result of the hig.11. p:::-ice policy, ~)ri ces, which h<Jd rnngeè.. 
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originally fro!n frs. 2. 75/kg fc1· lots of fifty tons or more to frs. 

2.95/kg for lots bet\1ee:1 one ç:nd five tons (24.2i/lë. to 25.9t;/lb. at 

than preve.iliug rates of exc!:.ange), rose to fTs. l+-35/kg (38.lq;/lb). 

At this :priee tL.P cartel mem'bers utLnt hc.ve made such staggering profits 

that many outsiders entereè. t'l:le field in spite of the high cast of entry. 

In fo,ct, when t"'e first al'.J.lllinUJû cartel was dissolved h 1908 in. 

:'lcknowledgenent of its failure, t~1ere were 11ore outsiders (seveu) tb:t!l 

cartel L:e roibers lilld the output of the outsiders accounted. for about 60 

,er cellt of the total. 

This is an extremely interesting result. :.,s \lias their custom, 

a nurn'ber of l~rge ~uro:nean concerns, finding themeelves wi th a promising 

new product on their hands, employed the traditional ?rofit maximization 

:nrinciple, only to find that, in the face of increasing dewand, outsiders 

were read~r to step in anè. SUIJ::')ly the ~roduct Pt lo\:er l')rices if the cartel 

::e:nbe rs were 110t prep~red. to do so. The first cartel failed in its 

cojective rathe r spectacularly, and. this rm.:st have encouraged the advocates 

7 
of e. lo\'o' price-high voL.1me :po licy. l•iarlio · claims that it was the French 

group which l;.ad advocated the latter policy and which finally had forced 

the dissolution of the cartel. 

\:ith 1:..o agreement possible between tb.e major participants, a :reriod 

f ollo,.:ed viith conditions similàr to those preveiling :prior to the 

creation of the first cartel, and the sa.':le forces which had brought about 

the creation of the first cartel broueht about the creation of a second 

cartel. 

The s econd cartel, which was formed in 1912, still em~oyed 

7 Ibid., p. 13. 
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essentially the seme form of orga.nization as did the first, but there 

were i:n:porte.nt differences. A minor streamli.ning \:as effected by 

making no distinction àetween free f\.Ud reserve~. :-,w.r:lrets. Quotas were 

expressed in ter:ns of percentage~ of ";he total narkot, \'IÏ th each member 

bebg free to sell his quota where he coulè. clo sa to his best advc.utage. 

There were two more important differences from the first 

cartel. Fi:rst, the influence of Neuhausen, the probable high priee 

advocate, had declined sharply and more weight in the ne\\· cartel was 

8 
give.n to the French group: 

French G:'oup 
~Jeu..'IJ.ausen 

British Al~inium Co. 
:~orthe rn 
Angl o-1! or\·Iegi an 
Societa Italiana 
Aluminium Corporation 

Per Cent 

)8.9 
21.4 
16.0 
16.0 
3.9 
1.9 
~1 

100.0 

Second, the 1?r:i.ce was set at frs. 2.00/kg where it rer:tained until the 

dissolution of the cartel in 1915. As a consequence, el1~in~~ output 

durinz, th?t tirr:.e almost doubled. 

Ale an 1 s role in the first two Euro:pea.n · cartels is rather dif-

ficult to assess. However, the motives in joining the first cartel 

seem to be sornewha t more c learly reco gni za.ble thau the motives for 

joining the second cartel. Prior to World ITar I, Alcoa had tak:en an 

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

8 
Ibid., p . 17. 
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9 
enter into cartel agreements whereas Alcoa was not, i t was logical 

that Alcoa should use the Canadian output in its EuropeP~ markets. 

During t!J.e period between the t\:o cartels, Alcan did not do 

well when comp2.red \\'ith its European competitors. As !;ïentioned be fore, 

it is doubtful that SP~Winigan Falls had any particular cast advantage, 

and with the co~bination of tariffs &~d Atlantic transport cast, it was 

at a disaC!va.nt.age 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 relative importance of the .A!nerican 

me.rket à.eclined only slightly. As c~~ be seen from Graprr III, the 

European ~mrket did regain soma, but not v-er"J' I!lU.Ch, of i ts original 

importance. It is rather academie to speculate what would have happened 

ia. the absence of l.orld "1iar I; for the :present purpose it suffices to 

ooserve t:-œ.t the war did terminate the pre-war market pattern. 

In evaluating Alcan' s historical markets one encounters a 

rather frustrating difficulty. One can observe the relative ascenda~cy 

or the decl i ne in impcrtance of a particular market area, but i t is 

almost impossible to say whether the observed :?henomena are the result 

of deliberate policies on the part of Alcoa or whether they develor~d 

from forces out side the company' s infl'l:.ence. In all likelihood, it 

was a mixture of both with the independant forces having the edge over 

deliberate company policies. The re is little à.oubt that Alcan' s 

9 \lellace, op. ci t., p. 126, mentions th&t in a consent decree Alcoa 
successfully defe~1à.ed it s su'bsidiary' s right to enter int o 1:1ar~-::eting 
agreements as lon:; l'.s they did not affect the United States market. 
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GR.A.FH III 

.Q:'Uk-:,dian Exports of Alwnintu:l to :i-Iajor Larket Aree.s 

as l'erceütage of Total Experts 1905 - 1917 

Source: Government of Cane.da, 
Dominion Eureau of Statistics, 
Trade of Canada, 
Volume II, Exports. 
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extensive sales in Euroy;e during the regnum of the first cartel ~:ere 

d.ue to the CanR,die.n producer' s !l1embershir in that cartel. But t~e:re 

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

the low priee cam~ of the first cartel. Shav:inigan Falls was pro bably 

not a low cast smelter 'but, on the other hand, its basic policies were 

undoubteG.ly formed in Pittsburgh and Alcoa, judging by the priee policies 

p11rsued in the United States, may well have ECclvocated a po licy of seme-

whélt lower priees than the first cartel in fact :pursued. 

In the end, the second cartel, or rather Alcan's membership 

therein, ~roved to be unsuccessful in re-establishing the prominence 

which the Europe~ market had once held for the Oanadian 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 tbe background as far as Alce.n was concerned. 

The decline in the relative importance of the European market 

is rather faithfully reflected in the less formal relations between 

Alca.J. and the European producers. In 1923 an agreement as to priees 

was entered into by all the major Euro~ean :producers as \'lel1 as Alean. 

i'lhile this priee agree!aent was in affect, priees fluctuated from about 
10 

2.04 to 2.80 francs. During this time, Alcan was able to inerease 

its sales in Europe, but on1y temporarily. In 1926 the third cartel was 

forme d by the Europeans, but tilis time Alcan did not join. :By 1928, by 

far the largest part of it s output, about 80 per cent, was sold in the 

United States. 

10 Go1d francs, as estimated by the French Aluminum Company. See: 
Marlio, op. cit., p. 125. 
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GF.APH IV 

Céu1.adia.rl. Ex;p~rt s of Aluminur.'l to Hajor I-Iarket Areas 

as PercehtaGe of Total Experts 1917 - 1928 

Source: Goverrunent of Ca.na.da, 
Dominion Bureau of Statistics, 
Trade of Canada, 
Volume II, Exports. 
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\ie have attempted an evaluation of the developnent of Ale au 1 s 

markets prior to 1928. The early è.evelo:r.ment is of in te rest beca.use i t 

cannot be entirely è.ivorced from subsequent events. Our uain concern, 

however, is wi th \'lha.t happened after 1928. This year is the inportant 

point of de}?B.rture because of the creation of Aluminium Lbited. In 

addition, the completion of the Arvida plant two years before established 

for the Ca.nadian producer a more important position t!mn he had enjo~red 

previously. Although data on this "JOint are seant, there is little 

doubt th~t Arvida established Alcan as a low cost producer. Furthennore, 

Arvida establisbed the Cou:~1y as a large volume producer. Prier to 

the coopletio.ü. of Arvida in 1926, Ca."ladiaJJ. output amounted to 8 per cent 

of viorld out :put. By 1927, it he.d ju.m:peà. to 20 per cent. 

·~."llile still a s·l!osiè_iary of Alcoa, Alcan he.c1 been able to 

d.evelop an i::1:;;;ortant :1ew ne.rket in Ja:pau, ap:nrently very :!l"'J.Ch to the 

distress of the Euro:peans. Aluminium Limited continued to sell in 

this market but i ~1 1930, ur.o:c. ti.1e request 0f the Europeans, ente red into 

an agreeE<ent with them es to <},uot.o.s to be sold in J apan 'b;<,r the Europeans 

on the o:::te hanè., end b~r al•.L'niniuo :üimited. en t!-~e ether. Accordbg to 

the agreement, Aluminiura Linited. \ias to be the sole sa.les agent in Ja.pa.n, 

end quotas were ngreed upon ter.11s favorable to th8 Cn.na.dia.YJ.s. From 1931 

to 19.35 Aluminium Limited wa.s to furnish 34.2 per cent cf the Ja:pa.nese 

re(!uirements 'but :Zron then on the Canadian conpa.ny' s sbare ,,·as i ncreased 

by stages so that it reached 60 :.çer cent L1 1938. 

irhen the depression struck, it clealt Aluminium Limi ted a more 

serious bl ow th0n 1 t d.id t he older I'roducers. As a.n ind.e:rendent com:pa.ny, 

A1·.11.1L.1iuu Lj;,litflC:. w~s onl:r one yea.r old. ç~nël. , contn'ry to sorne inferences 
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on. the ::mbject, i t ':!,... .e fin~.ncie~lly in a hi~rüy vuln.era1üe :position. 

Second., just prior to the :'ormatio:r:. of '!;l::e com:;:.:.any, most of the 

Ca1w.dia.n ï;ete.l \'.'A.S sold in. the Unite~. Stetes. After 1928, however, 

s~les in trePt :ar.rl:et declined steiJ.dily, ESc~ oe seen from Graph V. 

Alèll'ninhu:c Lil.litE'!d ''as just settling dovm to establish i tself in mnjor 

;:-,arl~et e.reaB out::;id.e t:"l.P 'United Ste.+:es wl:en t::e depressi0!1 struck. 

C:.:1ce agaiu Al1'-l!lini~'l LhJitecl. found i t advant::>.ceous to ~ssociate vii th 

u.e ~:lA.jor }]urope :.'.:l ::roducers. The latter had for some tioe been un-

happ~· about the Canadians not being me::~bers of a more formal agre";~ F.'l~"t. 

1'/hen they succeeded. in h.?.ving .iJ.ur1iniuJn Limi ted join ther.1, however, the 

terms L1sistei -:;.:r.;on 0~, .AJ:xü~liu:n LL:ited represe1..tecl e.n illlportant point 

of deJ.é'.:::oture froJ:• pre vi o·~s cart el s. The fourtb. cartel, kri.u\;.1 as the 

AlwniniULll Alli""nce, \':;:>~ not sot -::..p fo:- t~1e :ourpose of CJ.vidill.(; 1.:arkcts. 

In f:,·ct, it \.r.:; des-:._;J.leù. ta achieve its u'Jjective wit~:. a .naxi:uu;n det=;ree 

of coulücrcia.l un0. L~C.:J.strial :freedo:'-'• This objective v.'DS to reduce t~1e 

excec~iv.:: stoc:cE. of illetal \';f.tic:-:. .nost l)rod1.:cers lmd o..s H rf.'s"J.lt of tl:.e 

depressi0.u. 

::or technolo ,~: ic?.l reason:: not very flexible. If, srt~·, the è.e;:an.nd for 

\llashing m<J.chiües or ~.'.ltoraobiles dro:r:>s very sudd.e~ll~i, :production ca . .a. be 

slovred do•;n or l:..c.lted n.ltogether fro.:n one da.y to the next. 

:prod.uct ion cnn.üot be c~..:ljnoter. o~ such short notice. Closing down pot-

lines is sir:1ple eno1.1r~:., but startins: them U:-f again is bath very costly 

f'lld. t iue-consu-:1ing. Thus, if thers are fluctuations in demand, it is 

often bet te1· to keep pot-lines in Ol::eration and ru.n. up i!lvent ories of 

finished ingots. This course is succe;:.;sfv.l o.ü;:r if ti.:t.e è.ro:p in der.w.nd 
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S Oi.l!'ce: l}oycrü'1e~;.t of Cn.n..'"l.i.a, 
llo:r:Lüoü :Sureau of Stc;.ti~tics, 
Trad.e of Cr:=.!:'dn , 
Volu.:ae II. 3ix::_~cl·:s. 
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i s +;era~orary. ~:heu the Great Depression started., a.l:uün'U.Z.l ;)roù::J.Cers, 

like everyone else, i-;nr1_ üo ide~ th:::.t i+: \:ould last ::-:..s lO!'l.5 !?.S it did 

a.r.1d. ;;:;:) ";Le~' co:-:.tinued. ~:ro;,"Lucine ::mch lO::l(oer then subseq_ue:lt ü.evelopmcnts 

CO'tJ.ld. just). :F'~'. As ,. r~sult, at the tL.1e tL.e ALlûÜ.LJ.iura A1lia..lC3 \·.·cs 

estn.bli <:l~e~, stoc~n: of the ;:w .. jol' ~)roc.i.·J.cerfo ~xce3deè. lS ,Jonths of the 

Sucll a si t·.;.c_t;ion forced. most prod.ucers 

itlto a .. ~rec?.rio".ls financial pcs::tion. 

Tl1e Ah.u:li."l iw-:1 .. üliar.ce too~: tr~e foi'lll 

of n Swif1s compaa.~', sl":.ares of \·.rhich v.''3re purc:b..ased. by each of tll.e 

interested :r;ç .. rties. Production quotas then è..epeüded o:1 t!;.e J'l:t.l:.'l~er of 

A re.ther con~lica.ted system of 

buying n.ni selling priees \las employ·ed. to have all sales of roG:nbers, 

from stock &t hantt o "t' fro::~ new j)ror:u.ct ion, raove thro:1gh the hands of tl:e 

All5 .. <' n.c e • Cw the w!10le, the efforts of the Allie.nce Eee:n to have been 

"u.ccessful, for stc~:cs o: r:~embers fell from 112,000 tons i!J. 1931 to 

11 
65,000 tœ:s in 1935. 

U;.1like the '?revious c&r:els, the ..UlirulCe was al::1ost e-'ltirel;' 

At t~e beginni:1g of the ch.apter, the 

~y:9ot~1esis \•ras advn~1ced t:: ::: t a lo\1 cost :oro~~ucer i!l xl oxrandinG marl::et 

woa1d fille: it in i: :i s in te rest to ?:ursue nol ici es of socially useful co:r1-

~-rior to tLG Great Dc!_Jress:i.on, \>:e bel:l..eve this vies lan;ely 

the case wi th Alunini'.lJ:1 Li é!Üted. This co"1pany he.d be cm able to develop 

:·.1nr:::ets in Japv~J. t::ld, 3-lthough on a sm11ller sc<.üe, in Ic1c:i:.. <::.:::d Russia. 

n 
;.:c..rli o, Di~· , :n. 42. 
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largel ~r in campet ition wi th the Eu.ropeA..."l.S. This area of col>ïpeti ti on 

fre e fro;n 1•1ar::et ing arr<~ge:1ent s exist~d tL:·out:hout t~1e :period of 

::..•rof',:peri ty from 1922 to 1930. C>üy '1'/he n the Great J.)epression made 

itse1f felt ci.id Jù'.L:.Ü:.:liurn Li:-:dt8d finù. it ~d.Vr:Lntageous to enter into 

r.l!he sru-.ie see!JS to have l)een true of the 

cor:r,;anyl s partici:;.~·e:tLn: in the fourth cartel. During the period of 

prosperit~r preccJ.ing the Great Depression, .Uw.:iniœ:t Lir.iited we.s 

not 2. member of thP then existing third. ca.rtel. \fuen it did enter 

into ano~~1 er cartel a gree::tent throw;h mt1mhe!'ship in the Allie.nce, 

it wr: s in res:ponce to the re<1.ui:-e:ï1ents of a severe crisis. 

This severe cri:oic, ho't:ever, was essential1y over for the 

major :producers by e.bout 1935. Hot on1~r t.ad stoc~:s of in(;ot been 

reduced to e. more me.nageab1e 1evel, but sales began to improve as wel1. 

·.iorlcl ;:roductic.n., which had been as low as 152,000 tons in 1933, had 
12 

risen aGain to 256,000 tons in 1935. Mr. l'~arlio clains that it was 

ilr. E.K. Davis, the president of Alumi::1i1ll!l Limi ted, who, c-.fter hm· .. J.ng 

st :::-esseC. the tem::.:.or<?.ry nature of proè.uctiou quotas Eùl a.long, ::::J.0\\1' 

iüsisted on t heir di~continua.tion. his \d. sl ~es could. not be ignored. 

since raembersl:d:p in the Alliance co'J.ld he c/"ncelled on six months notice, 

thus c:,-:i.vir1g Aluminium ~imited freedom to produce - an.ci of course sell -

as much L.S i t '<li shed. According to Hr. r;arlio, Davis in fe.ct gave 

notice thF.t his com.:;:>a.ny '\'!O uld. withdra'~ if production quotas were t.o be 

contiuued. 

Al·J.!:liniur::t Limited 1 s ;notives :or t~is action are quite clear: 

'!~he com;~:J.Y had beeun to realize that c. lou cost :?roducer free of quota 

12 
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restrictions coula ex~_._"ld more ra:9idly. C.:>..tl.adian production, for 

i~st&lce, rose fro2 l8,7JO tons in 1926 to 46,200 tons in 1929. 

I-ir. Davis made his point clear 

the Alliance witt: the CanBdiar. 

when he acq_uainted the chairmen of 

13 
attitude: 

11 I venture to repent, on account of its ira::Jortance 
to us, the for;.1ula ou wllich depends Alu;ninium Li:ni ted 1 s 
continued observation of t~e Foundation Agreer11ent. 
It is that we e.re constrained to se.y that we need to 
have, tn every ,,:nrket, in add.i ti on to the free hand 
we have ah1a.7s had to sell as much as we please FJ.t 
Vlhatever :9rice we please, also the r ight to :produce 
as much a s vie think best. 11 

Consequently, the :?reduction quotas were cUspeused with and 

re:placeèl. b~r a royalty s:rstem. This w~s n o t. of long duration either, 

sL1ce sorne time before the 01.1.tbreak of ;{orlcl ltar II the Allionce 

became dormant. It was ll.Ct leeally èJssolved unti.l after t!le war, 

but i t ceased to operate well before. 

SUL-Ftarizing now Alumüliu:n 1imi t ed 1 s rnar!œt behavior uutil 

t he out1Jrea.l.;: of 1; orld 1iar II, there a3Jr,ears to ~e no evidence of 

.Uuminiur.: Li::lited being guilty of monopolistic bei:..avior. On the 

c ontrary, t h e finètins s :.;r.lrJ!,lo rt t he co~Lt ention t hat a :'..01:1 cost proclucer 

in an ~xpanding ::1ar lœt will d.ispla~' e..ll the crit erie. o:' socially 

useflü coL1peti tior. so fa~;Jilinr fro:n t he cb.ssical ::-~o cle l . Throughout 

t he \iorlcl i.~ar II era, Alurni!'l iuw. Liïaited l1ad "been a party to severA.l 

priee a gree::te;.J.ts , not all of which have "!Jeen è.i scusse cl here . The s e 

priee agreer:1ents, a t least unrler the influe!lce of lov1 cost produce~s, 

\'lere !lot ins truments of !llarke t e:x:ploi t é'.t i on. The results were no 

13 
lia:r-lio: 
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di~ferent fron whd car1 "'oe ol>served today "by the co.li1Inon :prf'ct ice of 

~rice laader shi~. I!l effect, we have 1')rice mai:1tenn.nce to:lay as 

\'.'8 i:..ad it before the war, only today it l;.as gone 11 undergrounc111 in t hat 

the :ora.ct ice of forma,l agreements is no lon~r used. l.;'aturally, 

where :r>rice naintenance exists, the d?nger exists thet the dominant 

firm, or firms, extra.cts u.1due 11rofits. As said be!"ore, the scope 

of the anti-trust law should therefore not be pared. But we do belie"~re 

the.t the above review of historical events su-r;norts the contention that 

:!~·rice maintenance 5.n an e:xpanàing narket, if dominated "by a low cost 

i_JJ:'odu.cer, iE unlikely to be an instrunerlt of monopolistic exploitation. 



PART III 

CHAFTER EIGHT 

~t'\..BKET :POtii'I'IOH IJ.T 'I'JIE l?OST-'\iAR ERA 

The preceding a.nalysis hrrs been largely occupied wi th 

events of the :D<"l.st. Unquesti8nabl;cr, an ex2..mination of the past 

is essential for E'-~1Y re[ùistic eval-,lation of \·rh.s.t can be observeë!. 

toda;r. lTevertheless, this link wi th the past should not deflect 

attention from the f:>Ct thet the Oanadian aluminum inclustry toda.y 

is fundamentall;;r different fro·n what i t was for close to forty 

~rears. 

The point of derarture is 1939, the year when the Second 

iforld \iar broke out. The events of the t·:ar, in as rouch as they 

e-f:.Pected t~.e aupmentation of Ca.nadian iügot capa.ci ty, have alread~r 

been clealt wit'·l. in an e.'1rlier chc..:pter. The size of additional out-

put, end the s:pced \.;ith which i t \'fas accompH shed, '\."ms dramatic. 

~!le <iispose.l of this war-tine output, ho\'fever, held no element of 

surprise. It accurately reflected historical events as they happened. 

Eng1and fought its most crucial batt1e for survival from 1939 

to 1941. Du.ring that ti1:1e, ns ce.n '.:Je seen from GrP.p...'l VI, Eng1and 

received an increasi.n.g sha:re of Alcan' s increasing output. 

the Ja:JaJ.1ese attD.clc on Pearl Harbor sudde::1ly alerted the k10rican nation 

to a great energenc2r for \'lhich it v·s.s not properly equipped. Consequent-

l~r, Caüad:::. \·.rRs c;:ùled upon to SUJlply aluni.rlULl rey_uired for mili tary 

ptlr];J0S8S in yUan ti ties larger th~m the U.S. cto~Jestic ind.ustry could 

ho:;?S to sup:ply wi th similar l)romptn(3ss. 
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GRA.P!! VI 

as Percent a ge of Total ::!:~port s 19~9 - 1957 (fir~t l:.:üf) 

Source: Governme nt of C ~1.a d~. , 
Do'llinio•l 3urea:u. of Statistic~, 
T rade of C ::uJ,:'l.d.a., 
Volume II, Exporta. 
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3efore the war, the Alèllùinum Com:pany of Can:::.:3.a had been 

a uell esta-olished, b'l:.t relé>tivel:r small 'WOducer. The '!flaT 

cata,-c..lted i t into the ranks of É~üut corporatior1s \\Ï t:tcut the 

benefi t of a tro; LSi ti on 11eriod. Eve:'l in 19L~6, \·ihen output drorJ:ped 

to i t s lov:est )ost-war level, i t \rns still four tines as hi.:;h as 

tr_z.t of 1937. 

Fro~ Graph VI it can 

return to the :~re-'\vB.r sales ::-atterü Î!1 ke iJlCroo.sing Ji1etal shi~.1ents 
l 

to Euro;;e rurinc the i:::llneè.1.at3 post-\''HT ~renrs. · .. ith the 'aenefi t of 

hinè.:::i.<:;ht, ho\\'ever, we now ~;:now thr,t these sales rUè_ not represent a 

return to :çre-war m.<>.r~-::et ~<lc'ltterns. 

these shirments were :M~.,'le h::1d most of trei.r alumiœ_u1 reduction 

f1:1Cilities de!Otroyed cluring the hostilitiee-, but -=ts soo!l élS economie 

conè.itions returned to normo.l &.nd recondruction "!['.!': essentiall:r com-

pletcè_, sélles to countriP.s other t~.,_P_n the Uniteri Stat.es r>.ncl the Unitecl 

Ki:lgdorù è.Aclined in k::;:ortrm.ce. Since about 19~9. ~1etrl shi;.:ments 

fror11 Canadc• to Euror;e have <ieclined soFte\:hat 1.n relat1.ve i:nportD .. :nce. 

~he C.:.'.:.e2tion erises o.s to 'iihether thj_s is an :lndication 

of ~l lem,:; terLl trend or \illether t!:is tel'lde:1c~r might reverse itself 

This }JOint shnll be of "_;T'ee.t interest in 

o l"l.te:·· cha:;?ter. !Por :present purposes, hoHever, it is necessary to 

enticipa.te c2ough frœ' tr~f leter Enal~'Eis ta sa;: t:-.:.at the present 

1 
The categor~r 11 ctLer11 in Graph VI iG almost entirely made up of 

~urope~~.n c ountries. 
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LJ.significnnce of Europe as a uerket for w~ta1 srae1ted in Cana.da 

is 1:i.1:ol~r ~o ~)e a :;::err.'la.nent one. 

Oüly aue fo::t:..t ·Jre of the :pre-v!ar a1uminum in0.ustry is to 

:::-emai.u with us for sure: ·.:>y far the lurgest part o::.:~ t!!e CanA.<lia.'1 

Ol~.tput of a1umiü-:.:.:n vlil1 iw.ve to i:Je ex::_)Qrted. 

As for tl1e dh::~osal oî t:i:1c excess of Ca;;1ad.ia.n. ~)roduct ion 

l:ave :=r::e r gecl :fr01:1 t:~:: .,.,ar &.s b:" :f.s.r t'.1e ::aost important market area.c. 

Gver ti1e rece:J.t yeE:.rs, Oü the ave:::-age, t~1C~ two countries absorbed 

'bet\-:een 30 1:-li•d 90 :r..er ce:1t of total Ca.rw.diar. exports of virgin 

al;minum. 

<"'.re too.a;v of r:; reat irl:onrtfl.rJ.Ce to the Canadian produce:r. 

tl-:at alumL11U:l consUI:lptior.. in ~ctb t~u'se mark:~ts is lU:el:v to UTl stUl 

further. ;,}lB.t will be t::e C::u1ailian supplier 1 s ro1e in the se two 

:rra.rkets? On tho oasis o: sz..les fi.:;u:~es coverii.i.e t~~2 last f.:v: years, 

t l:e &nsv:e:r i s uncerte.in. :li:ver since 1953, Ccr~adian uet~:ü sales in 

the Uüi ted Kir .. gdo:n have ver:r rou~h1;r bee11 equs.1 to tllOEe in t~'-El United 

i.>-:;utes. .:;vrm if \ie ~~a.0. tl ~o::ewl.nt longer stbti st icnl serieE to 

ooserve, it wou1d be unlil::e 1~-" Ltat it would be :possi'o1e to hrrive at 

B.ll~" Gatisfactory conclusions on t::.e basis of sales st:üistics ftlox~e. 

Tl1'3Se fir::;u.res ure tlle ontco.:1e of e. nur.îber of econo:üc und :;olitical 

factors which we r.Lo\: :;:-,ro:nose to anal;~,rse. 

Let us fil·st coasL:er Canada' s foot-llold in the uuited 

Kiugdom. ~!lis ca..n ·ac st ·ü '~ u.nc1.er st oocl 'tJ}-, en the l oll mling points é'.re 

consid.ereJ.: 
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GR.AHi V!I 

Can?~.:tan ~x-ports_ of Aln.minu.'!l to :1ajo_r lt.arket Areas 

in S"l:lort Tone 1949 - 1956 

Source: Gover~~ent of Car.ada , 
Dominion :.9ureeu cf Statistics, 
Tre.rl.e of Ce~1P..c: . .:., 
"Volu.::te II, l.::·-:;or-l;s. 
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1) Eccaus"l of <:.,_, v ery i'l.::.rk:d lac::: of 3:·~crg:r in large e..1ou.g~ 

o."ble priinnr;r a11.l!.linum indu2tr~-. SL1ce th 3 rece!'l.t advent cf tra 1y 

1ar ge-scale coüSUL'1ption of alu:nimu, t:i.1.0 sole do.11estic :IJroC .. uce l', t he 

J:citi si: Alu:;,liniw.1 Co:U})any (:Saco) ..lecli 11ed in ira::;>o rta.:1.cc. i:!ve n in 

t 11e earl~" yearc of , ... 1 uminun , v:hen i t ,_.<:"\ ,.. \!. ,_., .. _ ~ossible ~o be a fairly 

~:.:::-.11 ot:.tput, Baco a~ea:r s t0 :C.ave ~een in 3. ~~·eak ;)() s ition. The 

Bri tish :nro f~uc c :r hc.s e.hray s b3r~n a b.i r~h co s t 21roducer. 

2) Unti1 ·.lorlà ·.iar II, Canc'tdé'. 'tia::: b:r no meau s the only 

lo,r:;icaJ. choice for ~ngland. 1 E in·ports of virgin a1u.minum. Like Cana.da, 

:t~or,.;a;r had tradi tion.:ùly beea an alunim.m G:::porti:tJ.g country. I n fact, 

i t wn.s tr..e oü1y Euro:r;:ea.r:. country wi th a...'1 industr:r as heavily dependent 

on experts as c~nada. 

Hov,ever, Ho:rw:t;:,• fell into Ger:r.M l:.&: ~rls at an e.ar 1y stage of 

t !le w~.r, thus 1eaving Canada as the on1y aajor source for ingot. 

Can.adiaü p:rJ-H·.r Cr'-!DC it;'.- of 30 , 000 per an21um t ons was im:.deq_ue t e for 

:Sri t i sh needs . :Britain t he re f or e aided i n t he financing of an a dditiona1 

c ap:'!.ci t ~r of 118 ,000 :per anm.:r:: tons wi tl-~ t hA r ·r ov i ::. o t Lç.t t h e :British 

Gov er .. L..18!lt \•JOU1d nav~ first c all on t h i s aà.cl.i tiorwl t oil .. ~.e.bEJ for 20 ~rears. 

I n th8 fir s t i ~l ~:t a.!'lce, $ 55 , 6CJ, OOO we r e p rovi ded on a straight 1oan 

bas i s , \vi. L:. r epa.;,>:nent ;w ovisions 1i~:e r'~ to t 'r .. e ext l);yt, t o \l}:iclï this 

8 è.Li ti ana l C P 'J')?.Ci t ~i \i9.c c: sed. Thus t l1roucJ1 tr_e eraergenc~r created 'b~r 

t he \œ.:;.·, the Uni t e è. Kbgdo.!:!l gove.rrrc1ent a.cq_uired a è.irect finaucia1 

s t ake i n t he CanHd.ian i11d.u.s try. 

SL01c e t he WP.r, the C e.n~di ru1 c oi:lJ8.ny and. the Ur.it ed Ki .o. t;dom 

;~over n::1e1lt ha v e e nt ered i n t a f 1:rt:1er , similnr arrP ... nge me nt s . In f a.ct, 
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total adva!.lces fron the U.K. Govcrnoent to Alca.'1. agg,·egated close to 

;;>120,000,000 b~r the end of 1956. This indebted.ness took l;he for11 of 

unsecured, ::.:aterest bearint:; .Dtfjs. In return for tbese advF-.rtces, 

the United Kir.gdom E;overru::ent t.olds first call on the Ooill:::;cny1 ~ 

l;ericd Tonne.t;e Annual Rate 

1957 251,000 251,000 
1958 303,000 303,000 

1959-61 330,600 110,200 
1962-70 303,100 33,700 
1971-73 55,100 18,300 

T]1e agreenent further provides th['t a mini:num nroduction 

cn:paci t~r of 496,000 tons ner ann.um be maint;:d1ed un til the end of 1970 

and 55,100 tons cane,cit~· f'or each of the reulG.ining years covered by 

2 
the contract. 

A contract such e.s this d.oes not consti-:ute a gu.urantee 

that t:1e Eri thh Government will al\mys t::Ll{:e u:p the full tonnages on 

\ihich i t h':ls first call. But since re:payment ie tiecl to the rate of 

prod.uction :r.naintained, it seems wü:ikely that England. would drop Canada 

as its maiil su:r-r:>lier 0::1 short notice, even if this were fe~:~.sible. 

2 
As regard:::: the li::1ka.ge between ir1terest a11d priüCiJ?al payme.;lt on 

the one hancl, an,;_ the level of r,œoè:llCtio.LJ. en t~~e other, a co.:nr!fl.llY 
sourc'9 states: 

11 In respect of each year that the company's ingot production falls 
belo>v" levels specified in the resy;ecti ve notes, the who1e or :pe.rt of 
the interest thereon, and. a :portion of tr.e nrinci:ç.al thereof, will be 
abated.. So long as tlle company• e Ul.L.":'t;.al production of aluminllD 
re;aains in excess of 496,000 tons, no abate:nent oi' interest or princi~~:ù 
tal:e s -place." 
(Ab..:-1i~1.un Company of Oa.nad.a Lt.d .• , :f-rospectus A!.Jr. 9, 1957.) 
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The sigrdficMt fa.cto~ is tD.a t this ccntract runs out flfter a nULl':)er 

of years, and even be fore that t i'ile the rumual tonna.ges invol ved 

bcco;r,e Slüaller ar .. d s :_'.<.ÜJ..er. 

~) 1':.(].e Horther~1 Alumini U!ll Company Ltd. , .Engb.ncl' ~·. larr;est 

fabricator, is a, f1.:CLl:.r ovrneè. subsië.iar~" oî Alu:rdnh;_.:.c1 Li:ni ted. 

t his in nowa~- ins·..;.res AlcH.n's ~;resc~lt pr·Ylinc ilce in. til.A British incot 

..:tari:e t, this i s a factor in A lc:m 1 r. favor. 

4) Canada is n Co"'nom ·ealtr. cou.."ltr;/ . This too is in 

Alca:1' s favor. A Coamom:ealth COii!J-lD.."lJ. O!Jûratin~:; in EnglMd both aE 

an h1pcrter anet ~- s a f ;:::.b:ricator, is Hkely to ùe t :ceAted as a 11domestic 11 

In the United States, for inst::üce, Aluminiura Li:ni ted i s a 

11 foreir,n 11 firr::, n factor full:r e;cploi ted by protectionist com~et i tors 

of the Can.adian fi:r-m. In England, such difficulties would "be less 

likely to arise. 

So far we have considered four po5.r.ts, all of whic~ would 

RGC!J to strenethen the Caa~dia.n ~'lroducer' s ha:::cl in the U.K. :narket. 

ln. acldition to these j)oints it is, o+' course, understood tilfl t (;anadian 

rJetal \votüd ~wve to be com;:)f)titiYely rriceci e.s com:pa.red with lC'!etal from 

altern;;.té sources, which it is. 

There is a.nother l)Oint which may in due time llave more weight 

tiwn tll e four eoove-meL1tioned points tal~en together. Unfortunately 

for the Canadian producers, t!lis l:oi:lt r:dlitctes ase.inst tr.e continuccl 

:-~romineüce of tr.e Ce,::!::tè.i::>..n r.1etal i :: the U.K. r.:arxets. 

Crkllr, dia.n i aet~l must be :•'!'.id for in dollars. This hRs beau 

for so:·:1e tinte P.. raatter of increasine concern to t he r;uo.rdie.ns of 

E 'lt;land' s golcl &nd cl olln.r 1· Pserye s. 
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England' s plight in t:his regard is well known. Tt has 

persisted uow for many yeo.rs w-ithou.t, showing any signs of ftmd.eJnental 

ch~mge anè. the area of agreec.:ent on tha causes of this ·oroblem has 

b<3eu widen ing • 

.Eügland' s dollar shortage is due onl;>· to a r.linor extent to 

tem:porary phenomena whicl: CruJ. be expecteo. to rectify themsel ves in due 

course. To a larger extent i t is d.ue to f-:mda1nentE'!.l, structural 

chu1ges in t i-;.e internatio!lal traè.e p::tter~l of the co·,mtry. 

time bef ore the 'loier :clae;land. had be en \·rhat writ ers of te::tbooks on 

L1tern2.tional trade lilce to CAll a "mature credito:r nr.tion 11 • As st:.ch, 

its industrial structure had developed to tile roint where r"- perrr;enent 

excess of i:J1:orts oYer ex:çorts \:r>s neces~ary. Before the war, U!llike 

toda~' • the diffsrence could be financed with t r,e iucor;~e earned on 

Uorld ;,·:Jr II and the political and econo.üc events th~t 

followed wro~'ght havoc wi th this :pattern. The tn.de structlJ.re of 

tlle :3ri tish .i<'Jmpire uwlerwent 11rofound chn.nges wi tl"in the span of a 

few years, ancl JJ;.;~_gla~l.J. ei ther lest or was :lorced t c sell many of i ts 

ü.vest iT~etl.ts abroad. (e. ;~. rBilroads in South iL1erica). At the same 

ti:ne, the United .:States o.nd Canada euergeè. ~-s the countries which CO'i.Üd 

supply the goods :'J.eeded ;nost by l3ritain. 

Thus a structural diseq_uili"::lri~llil l1ns been created \ihich is 

excocà.ingly difficult to correct. .A devalua. ti Œ1 of the po'-ill.d can be 

rul-31 ou.t as a rer.iedy. In arder for a develua.tion of the poUn.d to be 

effective, both the è.emr.nd of the ste:rli11 p, area for dollo,r gooo.s and the 
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priee elostic. 'l'he re i s evi de!1Ce t!lP,t nei ther i f" tl::.A case. On 

the contrar:_r, :J~itish . de.'land for food stuffs and. ra\'/ ,:1é'.teri<-ls is highly 

i nelastic and judt;ing, for instance, '!Jy the }::erformance of British cc,r 

s;-:les in :rort.~ ... A:!l.erica, ::,1rice considerations alone do uot seem to be a 

s·J.ffic5 ent i G.cen ti ve for t h e p •uc:,_?..se of :British l:tanufnctured ,zoods in 

the follar vrAn. 

Thus the onl~r real "l.lten~::ttives seen to be ta sell ;;1cre :!3ritish 

f;ooc1 s oü this side of the Atlf;ntic, wiüc l1 j r. t.he fa.ce of ünited States 

";ari:ffs may b~ diffi_cult and, more importc: .. nt, to find sterling area 

sources of Gup:ply for raw materials hithert o bought :n the dollar aret=~ .• 

One h ighly suitable c~1di-is.te for such ::> ::::u"'.)st i tut ion is 

At :~-:~rese!1t, sufficient Sli<elter fc:.cili tiN: d.o not exist 

v:ithin ti1e sterli:·'.p; area to r:wke ::::·cl.Ch o. s\vitch :;JOS:::ible 0:1 n lar.,;e scale. 

?lf'!.îlS are "beiLle; s:,è_e, however , for ·rer;: l ?..rgo :occle almn.inum facili ties 

to be built within t~e sterling area. 

One of the ::J.ost "'idel:r public ized. of t~1 e:::: e -:ùn.ns :i. s the 

11 Golëi. Coast :froject 11 , 8 fuJ.ly intet;n:t ec:'. s:nelter in wh.::: t is no\'.• the 

L< G.er-e~'lde.nt state of Gh;,.ua. 

siilce a.:-aj)le h:·;d ro y.A>wer re sources a.·vl hi~h r;r9.de bau.::i te o:dst close 

to tida l \mters. 3 Ot:2er p os si bi li ti e s a re Aus~ralia c.:1d ~;u.l~:ya, \'ilic re 

nl r-.ns f o r the construction of éÜUJninurc. f~cili ti es ::.2-ve e:i. t >er "be en 

7 
~h::> ·.::·old Cor st ~)r · : j ect :i.2 a joint ventu r ? in \/ri c h t h e gove1"ni:J.er.ts 

of t:.e UnitAè. Ki. ::'f;lo:a a"1( Ghnul., t~s 3ri t i sh AllLJinium Cor~p.?.ay and 
Al'llüi !'l.iW:J. LL.Ti. t ed e r e e::~:ect er. to rartici)îf'.te . :rot !lluch i)ro gress h<' s 
b -?en rJade. in r ecer.t ;''eArs , J;T,_, s umably m!'tinly ':l ec ~u.se o: i :.1cre::1seè. c ost s 
of t!le ::_)roj ec+. , rfl -::•i•:l grov.' t h of co::t:Jetinc; su·nplies e l se'i:here a .n.d 
) Oli tic a l uncert aint ies in Ghan2. f~tten.dP.nt 0n it s r ec 9;:: tl v gai ned 

i '-l•4.e J?en d.enc e. 
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a:L'10':.D.ced or =~r'3 08:in,::: ih.cussed.. 

1) 
')' '-1 ..,, 
.). 
' ·) J.., 

c~n~.è.o. 
Ur-..i ted KL;.gC.om 
110t:1er 11 

'Unit<::d. States . 

' .. e s~1a11 

1) As i.raportnnt as the C.?.:rtd.i<'.u <.!'):et 'mq_uestione.bl~r is, it 

n8r i ~ i t likel~r to i o so in PlA future. 

Ca.nada bas one of the highest per ca::_:;i +,a aluminum consuuptl Oü 
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As saon 2E it ia 

fe~:dble to est2olish r .. sterlin _-~ arne. s·::elter, U.I:. i .ro.portf' of 

3) Sales i::: t>.~~ .. i:trkAt 2.re.9_ la.oelleù 11 o'G!~çr 11 E-.re less 

'Je· returr to t:üs ·ooint at length 

in .:: lat er c:w:pt er. 

shift to locûly :;~roduced :netal as C-bO.inst :·;et::ü 1.;out;ht fro;;; Canada. 

The reaso:1s for suc};_ develop.iüüts <-..::·e S·.) _:e\·:I:n+, 6.iff~r P. ·J.t :rom t hose 

L.,., ' ·l~.' -~.-.ll'OC- G»s of' ~ll"Ir.-il'::'· ... ,_. l. on, -- ~uc'I~ e .. , .,..)·L'""' ~ "' 1·"' ·ol"ced o•~ ' -. - - - - - " . ~ ... . . - ·=.t- _, __ _ ,_"' ... ·' " . • . • .. 

the ~att ed btntes ~crket. 

for Oann.di a.: l c.~e t::-.1. 

4 :t!'u'::u r :: de;:io r~a. \dll oc 
IJ:'!: irt ee!l. 

,,.~ + ""'1 
1 · .J.. ... -- - ir• Ch:1pter 
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liù.'~ not fox .6J:~nLü um Lbli teà.. T:Cl8 latter corrç,an~rl s role i;:: one of 

c-o :: ;: V .. e ra'üe int e r ns t a.:cl \•lill "be cUscus::ecl in iet.:::.il ir.. ,~ leter 

O..;.r i -.::.Jsè.iate c0:~cern is 1\i t}l the future role of Ce.tilid.ian 

smelti::lL Ù·.Cil~ tic ::> . 

position vit:-a-vis t h e U.S. :proè.ucers, we have to subject ourselves to 

a :':'<''.t'cer J.ete.ilP. <~ è .. i ~res sion on t echno1ot;'"• 

:!'irst, vrithout a fa.irly good lli1~erzt.3..1lding of the b.qsic 

tecl::nical ~rinciyle s of aluminru.1 rectuctio~l, it wo""J.ld "b8 è.i:'ficult to 

co<.1::>;œeJ.1end fu.lly tho factor::. affectL1_:; locc..tior., cost of }_)roductior.., 

:O:llC.. t1:1:: !'ela..ti•.re com:r.Jet~.t:tve position of t:-ce various Forth .Am.erica:c. 

:t:rod.ucers. 

Second, n :.: ~·jor chnil<<;e Ln. teciHJ.olo~;'r could ll:dl"l.g about 

sc;.c.h fu..>1danent2l aüd dra!latic changes in the iüc! .. ustr:r that our :;:-œeser ... t 

in v ali d."'-t e G .• ~;:,.1 tL.O\lgL. 110 ··;re-erntive ':cec~ictions c::u ... ·oe maô.e iLl this - -- ~ 

regrtrcl, atJ. 1.mclerstac'l.diüc; of tl~e "basic technical :princi;:les iavolved 
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CHAPTER NI NE 

1 
A DIGRESSION ON TECHNOLOGY 

The prodnction of aluminum can be conveniently divided into 

four stages. 

1) Mining of the ore 
2) Refining of the ore 
J) Reduction of the metal 
4) Fabrication. 

The choice of ore for aluminnm is dominated by a rather 

paradoxical situation. Aluminum is one of the most abundant elements 

in the earth'a cruet, exceeded in abundance only by oxygen and silicon. 

It occurs mainly in aluminoeilicates, sncb as feldspars and micas, and 

in the cl~s resulting from these by the weathering action of water and 
2 

carbon dioxide. Strangely enough, alnminum 1s exce.edingly difficnlt 

to isolate from these materials. Of the ores with the highest alumina 

content, only the eleventh in order of magnitnde lends iteelf to com-

mercial operations. This ore is bauxite which occura in very large 

qnantities in snbtropical and tropical regions and, to a lasser extent, 

in temperate ~ones. 

1 In addition to the references stated below, information contained in 
this chapter is based on the following sources: 
Engle, Gregory and Mosse: 4lum1num, Irwin Inc., Chicago, Ill., 1941. 
Kirk-Othmer: Encyclopedia of Chemica} Teçbnology, Vol. I, The Interscience 

Enc,yclopedia Inc., N.Y., 194?. 
Mantell, C.L.: Industrial ElectroçhemiBtti, McGraw Hill Inc., N.Y., 1950. 
Mellor, J .w.: 4 CoJDl?rehensive Treatise on Inorganie and Theoretieal 

Chemistry, Vol. V., pp. 148-170 . Longmans, Green and Co., 
London, 1929. 

2 
Middleton and Willard: Semimicro Oualitatiye Aaalysis, p. 2)4, 

Prentice Hall, Inc., 19)9. 
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A typical bauxite has approximately the following 

eomposition:3 

Combined water 
Alumina 
Ferric Oxide 
Silica 
Titanium Oxide 

All ingredients other than alumina are eonsidered as im-

purities from a smelting point of view. One of these, silica, is 

particnlarly crucial since its removal creates special problems. 

Thns a high grade bauxite not only must have a high alumina content, 

but also a low silica content. Merely from a teehnieal point of view, 

it ie possible to extract alumina from almost any mineral that eontains 

it. 

Since bauxite deposits in North America are small, attempts have 

been made for many years, particnlarly during the var, to develop methode 

for extracting alumina from low grade ores, auch as certain types of c~ 

found in great abundance in both Canada and the United States. Pilot 

plants have been operated at varions times, nsing claye with a siliea 

content as high as 45 per cent and alumina content of lese than 50 per 

cent. These ventures were, hovever, abandoned sooner or later. Not-

withstanding earlier failnres, snch experim~nts are still carried on vith 

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

3 Values are qnoted for "alnmina0 and 0 siliea". Silica is the oxide of 
silicon and, by analogy, alumina (A2o3) is the oxide of aluminum. 

4 Anaconda' s attempt to establish itself as a primary producer of ingot 
in the United States depends in good measure on its snceessfnl use of 
domestic claye. See Business Week. November 3, 1956, p. 191. 

j 
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only ore used for aluminnm reduction. 

Unlike iron and copper ore, aluminum ore eannot be introduced 

into the reduction process directly. Because of the presence of silica, 

it bas to be treated chemically tiret to remove the silica. 

The chemical properties of alumina and silica are sueh that 

in the electrolytic reduction process, silicon deposits at the anode 

before aluminum does so. Thus arq eilica contained in the ore llSed for 

the electrolytic reduction process causes a 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 siliea bearing ores. For most practical purposes, however, 

the presence of siliea is undesirable and, where it is needed, it ia 

cheaper to alloy silicon with pure aluminum rather than reduce a silicon 

alloy direct from a silica bearing ore. 

Alumina (Al20;) is extracted from bauxite by means of a chemical 

separation. Several auch alumina processes have been employed at varions 

times and places. The one most suitable to the high purity bauxite 

presently uaed in North America, and therefore the most widely employed, 

is the B~er process.5 In this procesa, bauxite is digested with a hot 

caustic soda solution. This separates the alumina from the silica and 

substitutes sodium for silica. As a result, alumina existe 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 The North American B~er 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 

pro cess. 

The reduction stage is based on the discovery that alumina 

dissolves in molten cryolite and that the metal could be electrolytieally 

deposited from this solution. This operation takee place in a carbon 

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

Simplified Representation of Reduction Furnace 

ELec:mo Lyre 

-
~/~/~~/;- ~/~/~-~~/~/;;~//~----~;/~-~· ~/~· ~-~~-j---~~::ATH~~ 

This pot contains the molten electrolyte or bath in which Al203 

bas been dissolved. A block of carbon, serving as the anode, is im-

mersed into the bath from the top. A atrong direct carrent flowing 

from the anode to the cathode through the electrolytic bath then depoaits 

liquid aluminum at the bottom of the pot. From there it can be either 

syphoned or tapped off without interrupting the continuoua reduction 

process. 
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Once the metal bas aolidifled, it ie used for the production 

of alloys on the spot, or more frequently, shipped in its pure form to 

fabricating plants, foundries, etc. These latter normallf have their 

own re-melt furnaces in which they produce the alloys required for their 

production. 

In order to appreciate fully the economie significance of the 

aluminum production process, we have to consider the following: 

The Hall-Heroult reduction procees vas invented in 1888. The 

chemical pro cess of maki~ .alumina had already been known at that time. 

Although subsequent technical im:provemente of equiJIIlent and technique 

have increased the efficiency of the Hall-Heroult process, and constantly 

lowered production coat, the most modern reduction facilitiee today still 

employ this process basically uncP~nged. 

At the reduction stage, 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 demanda seem inexorable. 

At the alumina purification stage, more advances have been made, 

although they are advances in degree rather than in principle. Through 

continued experimentation over the years, it has been possible to use 

oree of progreseively lover grade. In spite of these improvements, one 

fact has remained so far as inexorable as the demand for power: the re

moval 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 fur ther production. 



-1)7-

Experimenta to overcome the hurdle posed by silicon started 

about as soon as the industry began. EVen before the war, hopes ran 

high that a process was about to be perfected for the utilization of 

ores with high silica content. As already mentioned, auch experimenta 

were greatly intensified during and after the Second World War. 

Anaconda's efforts in this direction are the most recent example of 

auch hopes. 

On the other hand, Aluminium Limited bas just reeently' decided 

to spend millions of dollars on the exploration and development of vast 

new bauxite reservee in French West Africa. This would indieate that 

at least in the opinion of one experienced producer, domestie el81'8 

appear to be an unlikely alternative. 

To aummarize the present chapter, the basic aluminnm production 

process has remained remarkably stable over the years. As it stands, 

it imposes several serioua obstacles to further coat reduction. In 

spite of numerous and continuons efforts to increase production efficien~ 

resulta have so far been very modest. A~ coat improvements aehieved 

have likely been thwarted by risee in wage rates and construction eost. 

Al tholl€h i t would be rash to ·~ that they need be so in the future as 

well, it would neverthelees appear that chances are against a~ revo

lutionary diseoveries being made in the production of aluminnm for some 

time to come. It may therefore be assumed, as a basie for further 

investigation, that the presently known production proeess will remain 

essentially unchanged. 
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Admittedly, this is a sweeping assomption, but some sort 

of an assumption on this point is neeessary as a basie for further 

discussion. 



CHAPTER TEN 

THE EVOLUTION OF TEE REGIONAL PA'ITERNS OF PRODUCTION IN 

NORTH AMERICA 

In 1888, when production of aluminum by the eleotrolytio 

method vas started in North America, the primary oonoern vas largely 

a teohnioal one: to make the newlT disoovered Hall prooess work. 

However, once the first ingots had been produoed suooessfully and 

stored in the office safe, oost considerations came into the fore. 

Since power vas 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 used coal. In those days, however, the technology of steam 

generation was a far cry from what it is to~. and the coat of 

generating sufficiently large amounts of power were exorbitant. This 

started Alcoa 1s ventures into the field of hydro-power, which are 

shown on Map I. 

Only one of the five smelters, the plant at Badin, North 

Carolina, did not originate with Alcoa. It vas started by a French 

group prior to World War I in one of the rare attempts·on the part of 

outsiders to break into the aluminum business in the United States. 

Their venture vas foiled by the outbreak of World War I and they 

eventually sold out to Alcoa. Alcoa then completed the facilities. 
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Aluminum Reduction Facili ties up to and including 

Legend 

Smelters 

Alumina plants 

Chief Market area 

World War I 

Location of plants 

( 1) Niagara Falls, N .Y. 

(2) Shawinigan Falls, Que. 

(J) Massena, N.Y. 

(4) Alcoa, Tenn. 

(,5) Badin, N.C. 

North American Production 1919 * 
Canada: 11,000 ahort tons 

u .s.; 64.000 short tons 

Total: 75,000 short tons 

·l'ti) ... 

* Sources Aluminum Company of Canada, S11bmiasion to Gordon Commission, 
op. cit., p • 1.5 
Materials Surve.y, op. cit., p. VIII-26. 
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BT the end of World War I the basic pattern of North American 

production 1ooked as fo1lows: Sources of rav materials vere close, 

transportation costa were low. Most of the bauxite came from Arkansas, 

although Dutch Guiana bauxite started to supplement domestic sources 

during World War I. 

Sme1ter facilities based on hydro-power sought locations on 

the fringes of industrial settlement, since other industries competing 

for a limited supply of power co,lld easily ont-bid the alllBiinwn prodncer. 

Vith the early smelter facilities shown on Map I, difficulties eventual!T 

arose from the expansion of the frontier of industrial settlement. 

When the plants were built, there was little or no alter:nate use for the 

power they consumed. Today, most of these plants are su:rronnded by 

areas of acute power shortage. In some instances, auch as Alcoa 1s plant 

at Niagara lalla, N.Y., operations vere discontinued altogether. In 

others, such as Massena, N.Y., and Shawinigan Falls, ~ue., they continued, 

but these latter sites vere bypassed to a large extent by later expansion 

moves. 

The outstanding feature of this earlier 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 basieally unchanged until World War II. 

The impact of substantial civilian demand after the first var 

prompted the indnstry to tap further resourcee of hydro-pover. By the 

nineteen-twenties, although hydro-reserves in the United States had by 

no means been exhausted, Alcoa had sufficient experience to think of 

its future in increasingly longer t erme. Thus, in addition to rounding 
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out its American facilities, Alcoa turned to Canada where seemingly 

u.nlimi ted amounts of firm power cotùd eventuall1' be made available. 

A smelter vas constructed at Arvida, ~uebec, but soon after it had 

been started up, fnrther developments vere slowed by the advent of 

the Depression. 

The Great Depression prevented further changes of any con

sequence throughout its duration. The basie pattern remain unchanged, 

although existing facilities vere augmented gradually during the 

latter part of the nineteen-thirties as the foreshadows of the new 

var stimu.lated the demand of alwninu.m. The regional distribution 

of the indnstry in 1938 is shown in Map II. 

We have so far epoken rather loosely of the 11 industry11 • 

Until 1928, thie was tantamount to Alcoa, and its Canadian subsidiary, 

Alcan. The pattern of privately•owned and privately developed hydre

power was inherited by the latter from the former, and vas retained 

when Alcan came to steer a more independant course after the creation 

of Aluminium Limited in 1928. :8oth these compa.nies, Aleoa am Alean, 

have come in for criticism a.t varions times for their penchant for 

hydro-power. 

In the United States Government anti-trust action against 

Alcoa, it was alleged that Alcoa bad attempted to Pmonopolize11 the s11pply 

of ~dro-power in some areas. In faet, Alcoa's early power contracta, 

auch 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 Alean took over Alcoa 1s contracta in 
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Canada, these c1anses remained va1id, but allegedly have never been 
1 2 

invoked and were in tact eancelled by mutua1 consent in 1943. 

During Wor1d War II, Mr. M.J. Coldwell in the House of 

Commons 1evied charges against Alcan similar to those levied by the 

United States Government against Alcoa. The special Parliamentary 

Committee set np to investigate these charges judged them to be 

unjustified. 

To~, vith the benefit of hindsight, we can add that the 

danger of hydro-power being monopolized by the aluminum produeers need 

not be taken too seriously. Oost control and long term production 

planning would seem to be more logieal explanations for private1y owned 

hydro faeilities. This ean now be said with some confidence sinee 

aluminum prodncers in recent years have been only too glad to avail them-

selves of existing power faei1ities on favorable terms. Capital 

expenditures of b1To-power stations are by far the highest of a~ phase 

of integrated production and aluminum producers, particularly in the 

United States, have mueh preferred to put available tunds into reduction 

and fabricating faci1ities if a genuine alternative presented itself 

to eompa~ developed power. 

Sueh an alternative presented itself on a grand scale during 

World War II. In the United States, as in Canada, the primary eon-

sideration was to bring in the maximum of additional eapacity in the 

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

1 Government of Canada Special Committ~e on War Expenditures, 1943, p. 126. 

2 Ibid., P• 126. 
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MAP II 

Aluminum Reduction Facilities prior to World War II 

Lege nd Location of Plants 

Smelters 1) Niagara ~alle, N.Y. 

Alumina Plants 2) Shawinigan Falls, ~ue. 

Chief Market Area 3) Massena, N.Y. 

4) Alcoa, Tenn. 

5) Badin, N.C. 

6) Arvida, ~ue. 

North American Production 1938 • 

Canada: 71,000 short tons 

u.s.: 143.000 short tons 

Total: 214,000 short tons 

• Source: Aluminnm Company of Canada, Submission to Gordon Commission, 
op. cit., p. 15 
Materials Surve.r, OP• cit., p. VIII-26. 
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this was accomplished in the two countries. 

In Canada, there was available a huge, exceedingly economical 

power site, Shipshaw on the Sa~enay River, for which plans had been 

made, but shelved by the impact of the depreasion. This was utilized, 

and as a result, the bulk of war-time capacity was able to continue 

after the war as highly economical, low coat facilities. Other smaller 

and lesa economical facilities, such as a plant at La Tuque, ~uebec, 

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 a customer of one of them, the 

Tennessee Valley Authority, as early as 19)7. 

War-time expansion took place mostly within the precinct of 

another, much larger public power development, the Bonneville Power 

Administration of the Pacifie North West. Power coat here was cheaper 

than in other parts of the United States, about 2 mille per kwhr as 

compared vith 4 mille 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 emergen~ 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, aluminum production in the Pacifie North West 



- 146 -

vas more than twice the 1935-19)9 average for the United States 

as a whole.J In 194), the year of peak war-time production, 

production of primary ingot in the Pacifie North West amounted to 

about )00,000 tons. 

As a glanee at Map III will show, the shift to the Pacifie 

North West had to bring some profound changes to the coat structure. 

First, pig aluminum bad to travel much further to the major 

fabricating centres of the Mid-West and North-East. Only during a 

relatively short period of time during the var did the airplane in-

dustry of the Pacifie Coast absorb a substantial part of the output 

of the Pacifie North West. 

Supply lines of bauxite were also greatly lengthened. This 

vas intensified by the fact that by then the United States had to rely 

greatly on imported bauxite. Even before the var, foreign bauxite, 

mostly from Dutch Guiana, bad come to augment domestic sources to an 

increasing extent.4 In 19)9, aluminum production in the United States 

amounted to 164,000 tons. Four years later, in 194), production 

reached a peak of 920,000 tons. 

The bauXLte 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. 

J Engle,op. cit. p. 6) 

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

Alnminum Redaction Facilities during World War II 

!lote; 

IDdividual U.S. redaction plants are not shawn for lack of space. 
Instead, the aggregate of oatpnt from all plants of one particalar 
region are expressed as percentages of total national prodaction 
as follovs: 

* 

4~ 

North Ameriean Production 1943 * 
United States Canada 

East: 610,000 tons 6~ 
Pacifie N.W.; 110.000 tons 34~ 

Qnebec: 496 1000 tons 1Qo% 

~TAL: 2~ 1 QQO ~gna lQ~ 

Source: A1uminum Company of Canada, Sabmission to Gordon Conmission. 
op. cit., p. 15. 
Materials Survey, op. cit., p. VIII-26, 
Eng1e, op. cit., p. 102. 



/ 

,' 
• 1 

1 , , , 

' , 
1 

, 
/ 

....... 
riAii1 ---,---~-- Nc:,o ___ _ 

1. -- -- .,. ·-T ----. 
\ 
\ 

' 

\ 

1 
1 
1 
1 
1 
1 

+ 
1 
1 
1 
1 
1 
1 

~~. 
4::.;?_ BAUXITE "FROM 

BRITISH t: DUTCH 
C:,UIANA 

' 



- 148-

Along with the additional reduction facilities, 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 

domestic bauxite at Bauxite, Arkansas, and East St. Louis, Illinois. 

Alumina 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 ia not hard to 

find: Prior to 1948, alumina vas subject to a 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 lese than the 

coat of foreign alumina, C.I.F. United States port of entry. The latter 

coat would include the much higher duty on alumina. Chances are, hovever, 

that the 11 real" coat of production of foreign alumina would be lover 

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 Pacifie 

North West, based 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-var slump in the demand for aluminum, civ1lian 

demand began to make itself felt sufficiently to keep some war-time 

facilities in operation and to warrant the rehabilitation of others. 

Some plants auch as the high cost smelter in New York City. were not 
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re-opened. The larger, more economical unite, which Alcoa had 

constructed and operated for the government during the var, were 

sold to the new entries into the field of aluminum reduction, Kaiser 

and Reynolds. 

This was the situation when the Korean War broke out. 

Civilian demand had grown to auch an extent that the more economical 

parts of var-time capacity vere again in full production. As in the 

case of World War II, substantial additional capacity vas required on 

short notice, about 500,000 tons, to be exact.5 Here the following 

alternatives presented themselves. 

1) The metal coold be obtained from Canada. Alcan had offered 

to supply the United States government for its strategie stockpile 

vith substantial tonnages on a contract basie. In order to accept 

this offer, however, the United States government would have been 

compelled to commit itself 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 vas strongly opposed 

by the American producers and politicians whereas some groups vithin 

the government vere in favor. After much hesitation and repeated 

change of direction, the Canadian offer vas allowed to lapse.6 

2) An alternative course of action vas to use more public power, 

chiefly in the Pacifie North West. This course vas not taken. The 

official reason given vas that it vould take too long to make the necess-

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

5 Actual production, 1949: 600,000 tons. 

6 For a somewhat impassioned, but 1ucid account of these events, see 
Fortune: "The Great A1umiiiWD Farce11 , 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 ean believe a Fortune article on the point? 

the Bonneville Power people did everything in their power to direct 

the aluminum expansion move in their direction. The producers, on 

the other hand, shoved great reluctance towards still farther 

expansion dependent on public power so far from their markets. For 

one thing, the use of public power for aluminum has alwaye been a 

politieally controversial matter, for another, the producers this time 

came up with a feasible alternative to public hydro-pover: natural gas. 

J) This third alternative vas the one finally taken. For the 

present and near future, the natural gas fields of the Gulf Coast States 

vere eminently suitable. They are privately ovned whieh the aluminum 

producers have come to consider an advantage. Smelters based on 

natural gas could be built close to already existing alumina facilities, 

and the cost of electricity generated by natural gas vas competitive 

vith that from other sources. 

There is, hovever, one very serious disadvantage. Natural 

gas is a wasting asset. Unlike hydro-power, where costa are determined 

almost entirely by the historical coat of construction, ooet of producing 

natural gas tends to go up as gas becomes lees abundant • Consequently, 

contracta would have to include an escalator clause providing for a 

rise in the coat of production. Furthermore, gas producers nov, or in 

the future, are not able to enter into contracte covering as long a period of 
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time as ~dro-power contracta. It is doubtful whether there are 

any contracta 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 eapacity 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 IV, V, and VI. 

It should be stated 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 

Pacifie North West, near Wenatchee, Washington. Construction of 

this plant was started in 1951, and a capacity of 100,000 tons vas 

attained by 1953. It can be seen that this exception to the rule 

is far from being a minor one, even though this capacity is supported 

R by uninterruptible power only to the extent of 70 per cent. J 

Another Alcoa plant, at Roekdale, Texas, whieh etarted up 

in 1952, foreshadowed still another geographical switch in production. 

This plant uses lignite as a fuel for~e generation of electricity, 

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

8 Materials Survey, op. cit., p. III-), 
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MA.P IV 

Aluminùm Reduction Facilities at End of Korean Boom 

Production 1955 * 

United States Canada 

East: 

Gulf Coast: 

Paç. N.W.J 

:J:g~AJ.I 

• Source: 

360,000 tons 23% Q,uebec: ,541, 000 tons 8% 

626,000 tons 4f11> B.C.; 6?.000 tons 11% 

580.000 tons m Total: 608,000 tons lOAA 

1.5~ 1 QOQ :!il:! :Qi! J,g 

A1uminum Company of Canada: Submission to Gordon Commission, 
op. cit., p. 15. 
Mat erials Survey, gp. cit., p. VIII-26. 

~~ Regional distribution of United States production estirnated by 
author on basis of capacity data given in Materials Survey, 
op. cit. p. III-2. 
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MAP V 

Alumina Plant Locations and Rated Capacity Data 

United States Canad,a 

1) BallXi te Ark. 402,000 tons 11% 1) ArTida, ~ue. 1,27.5,000 tons 70% 

2) E. St. Lonis, Ill. 329,000 tons 1~ 2) J!JQ•i ca S40.0QO tons J<>% 

3) Mobile, Ala. 876,000 tons 2.5% Total: J,.825 1 000 tons J.~ 

4) Hurr. C reek, Ar k. 730,000 tons 21% 

.5) Corpns Christi. 
Texas. 365,000 tons 1~ 

6) B&ton Ronge. La. 816.000 tons 2$ 

%Q~iJ.i J.SJ.6.QQO to~u~ J,OO~ 

Source: Materials SnrTey, op. cit., p. III-1 
Alu.minum Compan.y of Canada Ltd., Sinld.ng Fnnd Debenture 

Prospectns, Apr. 9, 19.57. 
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MAP VI 

Aluminwm Reduction Plant Locations and Rated 
Capa.city Data 

Janua.ry 1956 * 

Canada 

1) Arvida, Q.ue.: 
2) Isle Maligne, Q.ue.: 
3) Shawinigan Falls, Q.ue.: 
4) Beauharnois, Q.ue,: 
5) Kitimat. B.C.: 

355,000 tons 55% 
92,000 tons 15% 
66, 000 tons 10% 
36,000 tons 6~ 
91.000 tons 19% 

Total: 642.000 tons 10~ 

United States 

1) Alcoa, Tenn.: 157,000 tons 10% 
2) Badin, N.C.: 4?,000 tons 3% 
3) Mas sena, N. Y.: 112,000 tons ~ 4) Point Comfort, Tex.: 95,000 tons 
5) Rock:dale, Tex.: 100,000 tons 6% 
6) Vancouver, Wash.: 95,000 tons 6~ 
7) Wenatchee, Wash.: 100,000 tons éJ1, 
8) Arlœ.delphia, Ark.: 55,000 tons ~ 
9) Jones Mille, Ark.: 97,000 tons ~ 10) Listerhill, Ala,: 50,000 tons 
11) Longvi ew, Wash .: .50,000 tons sf 12) San Patrico, Tex.: 80,000 tons 
13) Troutdale, Ore. : 83,000 tons 5% 
14) Chalmette, La.: 200,000 tons 1% 
15) Spokane, W'ash.: 175,000 tons 11% 
16) Tacoma, Wash.: 33,000 tons ~ 17)' Columbia Falls. Mont. 60.000 tons 

~Q~IJ.; l.sa2.QQQ ~$2;111 lO~ 

* Source: Materials Survey, op. cit., P• III-2, p. X-2 
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new process which bas come to pl~ 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 again 

increased to such an extent that etill further subetantial additions 

to capacity became necessary. This time the producers turned to coal 

as a source of energy. Coal vas first used by Alcoa in the èighteen

nineties in its New Kensington plant, but Alcoa had to abandon its use, 

as already mentioned, becauee steam generation in those ~s was too 

inefficient. Today, however, the technology of steam generation 

representa auch eubstantial advances that power can now be generated 

in the neighbourhood of four mille per kwhr. 

The region most euitable for aluminum plants based on coal 

is the Ohio Valley. This region has three advantages: First, there 

are extensive eoal deposite, and reduction plants can be built in 

close proximity to the minee. Second, alumina can be barged up the 

Ohio Valley from alumina plants on the Gulf Coast at a coat 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 coat to the chief fabricating centers is thus 

low. 

At the time of writing, no plants have aetually 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 facilitiee as well as those 

scheduled facilities which are expected to be in production by 196o. 
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MAP VII 

Estimated North AmerieanAluminum Reduction 

Capacity 196o • 

Canada 

Q,uebec: 800,000 tons 7% 

British Colgmbia: 30Q.OQO tons ~ 

Total: 1.100.000 tons lOg% 

United States 

East: 36o,ooo tons 16% 
Pacifie North West: 6?0,000 tons 30% 
Gulf Coast: 76o, 000 tons ~ 

Ohio Yalley: 450.000 tons 2% 

:~:~~êl: ~.240.0QQ ~~Dl lO% 

Source: Materiels Survey, op. cit., p. III-2 
Aluminum Compaey 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 mai~ 

coneerned with theee developments as they tend to shed light on 

the competitive position of the qanadian producer vis-a-vis his 

American counterpar\s. 

In eva1uating the historical development of the Ameriean 

induetry, three main features stand out. 

1) The 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. 

J) The role of the United States government in aluminnm affairs. 

1) The De;parture trom ltydro-PQver 

As already mentioned briefly, aluminum producers normal1y 

located on the fringes of the industrial frontier. As industrialisation 

followed them into the vilderness, they had to move on and develop 

new sources of energr. The crucial prob1em of the industry in the 

United States tod.ay' is that the induetrial frontier has passed. The 

settlement of the Western plains came to an end around 1900. In the 

same V831 the "settlementa of the untapped hydro-power resources of 

the United States was essential~ completed fifty years later. From 

then on, any additional power used had to come from within the area 

of industria1 eettlement. 
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The American aluminum industry in affect entered the 

second half of this century by shifting from an extensive to an 

intensive development of power. Naturally, there are certain p~sical 

limite 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 teehnology can extend the limite 

of intensive development. 

This is exactly what is happening. The use of gas to 

drive interna! combustion generating unite, and the use of coal to 

drive steam turbines have in fact given the aluminum indnstry in the 

United States a new lease on lite. 

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 is both more complicated, and in the end more costly. 

Present improvemente in the technology of steam generation, 

which make possible a postponement of the decreasing returns to power 

development, are themselves snbject to eventually 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 means 

of painstaking engineering etudies which all employ well known principles. 

It is possible, for instance, to perfect a steam engine still further, 

but beyond a certain point, the difficulties encountered with such 

further perfections can be expected to increase erponentially. 
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Another factor to keep in mind is that, no matter vhat 

techniqne is being used, the fuel used is in scarce supply. 1 This 

is particnlarly true for natnral gas, and to a lasser extent for 

coal as well. 

In 20 years, natural gas m~ be altogether unavailable 

for aluminum production, and coal is almost certain to be more ex-

pensive than at present. Labor accounts for a fairly large part 

of the cost of coal, and it is highly unlikely that the wages of 

coal minera vould remain any more stable than those of other indastrial 

vorkers. Although presently known deposits of coal are extensive, 

it will become increasingly costly to mine the existing deposits. 

All this compares rather llllfavorably wi th eydro-power. 

Not only are amortization charges the largest part of total coat, 

but what is being written off are the historical coats of construction 

which are of course completely impervious to increases in the ourrent 

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. 

2 Some qualification should be admitted here: In the event of a 
serious inflation, as compared with a gradual, aecular rise in priees 
which we are experiencing, the problem of historical versus replacement 
value as a basie of depreciation may become of primary importance. 
Sinee we oonsider a run-av~ inflation to be unlikely we shall not 
eonsider this problem. 
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In the supply of power, Canada has a very marlœd advantage 

over the United States. As mentioned in an earlier chapter, climatic 

and topographicà factors constitute very serious obstacles to the 

advance of Canadian settlement towards the North. There seems to 

exist wide agreement on the point that much of the northern parts of 

Canada are not equally suitable to settlement as the plains of Southern 

Canada and of the United States. Much of these lese accessible areas 

ot Canada, particularly in British Columbia and ~uebec, still harbor 

extensive hydro-resources. Even those developed some time ago in a 

settled area, the Saguenay region, will continue to be available tor 

alwninum 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 

vith the result that the aluminum producer in the region, Alcoa, 

vas 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 vould be 

impractical. The population within this region will unquestionably 

increase but its growth to the point where the aluminnm producer would 

become an undesirable resident of the are& is not practicable. 

In taking the view that the aluminum producer is u.nlikely 

to be crowded out of the Sague~ region altogether, the tollowing 

qualification should be kept in mind: As aluminum output and the 



- 162-

population of the region grow, the point will come where the two will 

approach a plateau of development. Aluminum will eventuall.y be 

hindered in its fUrther growth in the region when all the attractive 

power sites of the region are fUlly ~tilized. In fact, this phase 

of development is already in sight; Alcan is presently engaged in 

rounding o~t its existing power facilities thro~gh the construction 

of f~ther 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 tod~ the claim on power on the 

part of non-aluminum users can be felt to an increasing extent. 

Alcan and its associate companies generate power not only 

for their own ~se but, in lieu of a public utility, to supply the 

industrial and domestic power requirements of the region. This they 

have to do as one of the conditions onder which they vere granted power 

concessions by the Province of ~uebec. 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 vith a serious water shortage. 

Instead of rationing power on a pro rate basis, Alcan (its affiliated 

power companies, to be exact) had to keep deliveries to non-alumin~ . 

users at lOO per cent of requirementa. Consequently, Alcan had to eut 

back production and absorb the full power shortage itself. 

Similar situations are likely to recur again 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 eapacity plus vhat is under consideration. This would 
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leave sufficient smaller power aites capable of eatiefying future non

aluminnm demand which ~ arise from a further growth in population. 

Let us turn to the second major site of power development 

for aluminum production in Canada- Xitimat, British Columbia. Here 

one can be even more confident than in the case of the Saguenay, that 

the aluminum producer need have little fear of being crovded out. 

Kitimat is wedged narrowly in between high coastal mountain ranges 

and the sea. There is little room for a~ agricultural or industrial 

development to develop. FUrthermore, Kitimat ie beyond the range of 

economical transmission of power to other market centers. 

To summarize, 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 costa really are. 

2) The Change in the Relative Importance of Power Cost and the 

Emergence of Transportation Cost as the Main Determining Factor 

Perhaps the most widely used slogan in aluminum li terature is 

11paclœ.ged power". This slogan is today as prevalent as ev er, although 

in uaing 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 vexil]8 problem. There are strong in

dications that in spite of the increasing scarcity of power and the np

ward trend in power cost, the importance of power as a percentage of total 

cost has declined significantly. At the same time, transportation, an-
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other component of total cost, bas gained in relative importance. 

Unfortunately, practically no reliable precise data on transportation 

coste are available for the following reasons. 

Aluminum companies are somewhat secretive about their coste, 

and one can rarely find a breakdown more detailed than what can be 

gleaned from Annual Reports and share prospectuses. Sorne data are 

available, for instance, for Alcoa in the evidence presented to the 

court in connection with the United States Government 1s anti-trust 

action against that company. Fairly detailed cost data are also available 

for Alcan from the Canadian 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 old, 

and the emergence of the importance of transport cost is quite recent. 

Furthermore, cost components are expressed in conventional accounting 

terme. Power coste can be easily disti~uished but transport coste 

are entirely invisible. 

Looking at Table XVII, for instance, one can easily select 

the largest single item, which is More", i.e. refined ore, or alumina. 

The bauxite from whicn this alumina vas 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 ~/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 coat accounting data, we still would not be able to 

measure the transport cost as a separate entity. 
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TABLE XVII 

Alpminwm Ipgot Cost in Cents Per Poun4 Produced 

A.luminum Compa.ny of Canada, January to June 1943 

Pot lining 
Electrodes 
Power 
Ore 
Electrolyte 
A.lloys 
La bor 
Repaira and Maintenance Equipment 
Repair and Maintenance Buildings and Mise. 
Plant Administration 
Miscellaneous Plant Expense 
Depreciation - aluminum plant only 
Ingot Pouring Charge 

Total carried to Invent a/c: 

General Property Expense 
Proportion Administrative and General 

Expanse 
Special Depreciation 

Coat before Interest, Taxes: 
Interest (proportion) 

Total Coat: 

.16 
1.16 
1.94 
7.55 

·56 
.07 
.71 
.16 
.09 
.)4 
.13 
.10 
.17 

13.14 

.04 

.27 
s.48 

18.93 
.24 

19.17 

Source: Government of Caœda Special Coi!!Dlittee on War E:xpenditures 1943. 
Report on Shipehav, p. 112. 

Alumina 
Power 
Labor 
Raw Materia1s, electrodes, etc. 
Sem i-var. and Fixed Charges 
Total Depreciation 

Coat before Interest, Tax: 

7-55 
1.94 

.71 
1.95 
1.20 
5.58 

18.93 
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Nevertheless, certain cantions obserT&tions can be made, 

some only in terma of •more" or "lese", others can be given Illllllerical 

value. 

As regards power coat, it is known that Alcan's cost in 

Arvida in 1943 was lesa than two mille per Kwhr.J For 1949 there 

4 exista another estimate for Arvida which pnts power cost at .59 mille. 

Conceivab~ these two figures are not strictly comparable if derived 

in different w~s. For the present pnrpose, however, they shonld 

snffice as an indication that Arvida power coste are certainly below 

two mille, and probably below one mill. Although the above figures 

are several years old, they are unlikely to be materially different 

today since power costa are so heavily made up of amortization charges 

on historical coat of construction. 

Kitimat power is considerably more expansive at least at 

present but the trend there is down rather than np. 

By comparison, rates in the Uaited States are higher through

out. Power in the Pacifie North West ranges from 2 to 2.5 millaS to 

at least 4.4 mille in the Tennessee Valley. 6 In between the two are 

the power costa of the Gnlf Coast region, ).5 to ).9 mille? and more 

recently the Ohio Valley, ).5 mills.8 

) Special Commi ttee Report, ill.!•, p. 112 • 

4 The First Boston Corporation: Aluminnm, The Ind.ustr:r am the Four 
North 4merican Producers, New York, 1951, p.)?. 

5 John V. Kratilla: 11 Locational Factors Influencing Recent Alnminnm 
Expansion". Sonthern Economie Joarnàl, Vol. 21, 195~55, p. 2?8. 

6 Rrutilla, ibid., p. 2?8. 

? Rrutilla, !J2.!g_., p. 2?8. 

8 Business Week. Jnne 16, 1956, P• 92. 
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The pacifie North West has most of its power coat advantage 

diesipated bT higher transport cost. Alumina has to be shipped by 

rail from ore plants located on the Gulf Coast. Strangely enough this 

ie less expansive than shipping bauxite by ocean going vessel direct 

to the Pacifie North West for processing into alumina there. The 

combined eoet of ehipping bau.xi te ( including canal tolla 1 higher coat 

of labor and raw materials) to the Pacifie North West would put the 

delivered priee of refined ore produced in the North West above that 

produced on the Gulf Coast. 

On balance, it has been estimated9 that total mill costs for 

the two regions, Pacifie North West and Gulf Coast, are approximately 

the same. In the new location for aluminum reduction, the Ohio Valley 

mill coste are probably similar to those on the Gulf Coast, particularly 

since power coste are juet about the same. 

Taking into consideration the delivered cost of metal, say 

in Cleveland, the overall advantage is decidedly on the side of the 

most recent plant locations, the onee located in the Ohio Valley. It 

10 bas been estimated that sheet selling in Cleveland for $846.00/ton would 

incur a transportation charge from the West Coast of $96.00 (11 per cent) 

but only $28.00 (3 per cent) from Kaiser•s Ravenswood, w.v., plant. 

There is another development which reduced coste in the Ohio 

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

9 Krutilla, ibid., p • 2?9. 

10 Business Week, ibid., p. 94. 
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producer has entered into a contract vith one of the Big Three in the 

auto industry for the supply of molten metal. This vould 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 ~ could be significant. 

Although it cannot be said exactly h~v 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 betveen United States and Canadian cost, although Canada is generally 

considered to have still a 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 coat, mostly through higher tranaporta

tion cost, have opened up new regions for aluminum production. Thus in 

the Ohio Valley, higher power coste can be compensated by savings in 

transport coat. 

A rise in transport coat tends of course to vork againet the 

Canadian producer vith his traditionally long ·lines of supply. To what 

extent, however, higher transport coats have affected Alcan's overall 

coat advantage ia difficult to s~. One might venture a guess . that 

these affects have not yet been very substantial. 

5) The Role of the United States Goyernment in Aluminum Affaira 

The outbreak of World War II wrought some fu.ndamental changes 

for the American industry, althongh of a different nature than it had 
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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, controle during World War II were no 

different. However, unlike what bappened after the First War, Govern-

ment withdrawal from industry was only temporary. Virtually all major 

expansion phases sinee then bave 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 strategie 

material. The impact of the Korean War and a concurrent sabstantial 

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 be en possible only wi th the construction of oneconomical, 

high cost smelters whiCh were closed down after the war. When the 

Korean War broke out, the following alternatives presented themselves: 

a) Augment public hydro-power facili ti es, particularly in the 
Pacifie North West. 

b) Re-activate uneconomical war-time facilities. 

c) Import from Canada. 

d) Construct new facilities based on natural gas. 
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As alrea~ mentioned, the first alternative was rejected 

largely because of the lack of time. The secoDd alternative never 

did get very serions consideration since it would have been possible 

only with gpvernment subsidies and/or higher priced aluminum. 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 priee. Although some groups within the govern

ment were in favor of buying Canadian metal, the Ameri can producers 

opposed auch a move strongly. As a result, a Canadian offer to supply 

the United States Government with substantial tonnages on a contract 

11 
basis was allowed to expire. 

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 vith the aid of liberal tax amortiza

tion certificates as well as market guarantee contracts.12 This was the 

famous 11 first round11 expansion which added just under half a million 

tons of annual capaci ty. 

By 1951 it was apparent that another 220,000 tons of capacity 

were needed. Thus a "second round 11 of e:xpansion was anthorized by the 

Defense Production Administration along the linas of the first round. 

Late in 1952, a Mthird round 11 was announced, but later partially 

cancelled. Since then the guiding hand of the government has been lees 

11 
Fortune, ~ •• P• 98 • 

12 Materials Survey, op. cit., p. VII•l4. 
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certain and the most recent expansion plans for the Ohio Valley appear 

to have been largely industry 1nitiated. 

Let us now summarize the observations made in the present 

Chapt er: 

On purely economie grounds, Alcan still has a coat advantage. 

As far as availability of power is concerned, Alcan has little to worry 

about for some time to come. Improvements in the h1dro-system of the 

Sague~ region will support another 100,000 tons of reduction capacity 

vhen it is needed. Kitimat is capable of expansion to 300,000 tons 

with only comparatively small further investment. If a second tunnel 

and additional penstocks are driven through the coastal mountains of 

Kemano, an ultimate expansion up to 550,000 tons is envisaged. 

The American producers, on the other hand, 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 1s unlikely 

to reverse it. 

B,y moving to the Ohio Valley, theAmerican producers have been 

able to effect some real economies through a reduction in transport cost. 

Although possibly the lowest coat new facilities in the United States, 

Ohio Valley smelters are unlikely to have costa lower than Alcan1 s. 

Even if they vere the same, aggregate Ameri~~ coste 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 aide, however, the outlook is not eqaally 

encouraging for the Canadian producer. Alcan has attempted - and failed -
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to be considered by the Ameriean Government as part of a North America 

wide pool of industrial defense resources. This was a major setback. 

As aluminnm production takes place on an ever increasing scale, large 

contracta 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 expansion of facilities. When additional capacity was 

needed for defense purposes, the argument for national self-sufficienQY 

vas a powerful one. If purel,y civilian demand. predominates, however, 

it is not equally effective. In the latter instance the independant 

fabricators in the United States are on the Canadian produoer 1s 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 

pl~ed its hand well by guaranteeing a minimum annual supply specifically 

to the independants in the United States and by offering special services 

and technical assistance which ~ 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 abu.ndant 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. 



CH!PTER T'aLVE 

THE ECON'OMICS AND POLITICS OF ENERGY RESOURCES 

An attempt to evaluate the future prospects of the North 

American aluminum industry means to venture onto thin ice. Never

theless, this need be done, with all dne caution, to gange the 

main underlying forces which motivate the industr,v. Of these, the 

future supply of power ie a major factor which ehould be examined 

more closely. 

In the previous chapter emphasis was placed on the rise 

in the relative importance of transport coat and the attendant 

decline in the relative importance of power cost. So as to forestall 

possible misunderstandill8, it ahould be added that this shift is 

entirely one of degree only, and not of principle. 

In 1949 the weighted average priee for aluminum in the United 

States was 17 ~/lb. 1 Assuming power coat of tvo mille and an energy 

consumption of 10 kwhrs/lb. (i.e. power to pots plue all ancillary power 

requiremente), power coat per pound would amount to 2~ ~/lb. or 12 per 

cent of sales priee. Should the coat of power increase to four mille, 

its relative ahare of the total vould jump to 21 per cent. At the 

present sales priee of 25 ~/lb, however, the two percentages would be 

only 8 per cent and 15 per cent respect! vely. Percentages, of course, 

are only meaningful in comparison vith other cost components. In 

absolute terme an increase in power coat has far-reaching consequences 

even at the higher priee. 

1 American Metal Market, Metal Statiatics 1956, p. 623. 
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The deereased relative importance of power coat means in 

effect that the "threshold11 of acceptable power cost has been raised. 

Thus today in some regions power cost in the 4 mill/kwhr range is 

feasible, but it should be remembered that such high power coat must 

go hand in hand vith a substantial reduction in at least one of the 

other coat elements. 

This is essentially the situation in the Ohio Vall~. Power 

from new sources is practicable at a higher cost because it is so 

located that aluminum production can shave transport coat both on the 

supply of raw materials and on the delivery of finished products. 

This seems to be a rather important point. Power cost could 

rise wi th impuni ty only in a certain location, and be cause of the 

higher selling priee of the metal. Naturally, if aluminum priees 

should increase still further, power coat would be given more leeway. 

Chances are, however, that further substantial increases in priee are 

no longer feasible since increasingly wide areas of aluminum demand. 

show themselves to be highly priee elastic. 

To put it still another way: Subject to locational res

trictions, the range of what is considered acceptable power cost has 

widened. To that extent, the predominance of meticulous power coat 

considerations which vere the nnmber one concern of aluminum producers in 

the past, has been blurred. Within the new limita, however, power coat 

and the availability of sufficiently large blocks of power are still 

major problems. In the past, American aluminum prodncers had to strive 

to bring dovn the priee of power as lov as possible. Today their problem 

is to find large bloCks of additional power at no more than a given 

priee. 
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Three sources of power are bei:ng 1.1sed for aluminœn reduct'ion 

tod~: hydro-power, gas, and eoal. In the more distant future, atomic 

power would appear as an additional source of energy. 

As a basie for additions to Ameriean reduction facilit les in 

the near to intermediate f11ture, natural gas can be ruled out with 

some 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. Th us if the U .s. indu.stry wi shed t o 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 their bordera. 

Until some time after 196o, coal in the Ohio Valley may make this 

possible, but what will happen thereafter? Will American producers 

continue to find sufficient additional energy within the United 

States or will they event1.1ally be forced to seek further sources of 

energy outside their own borders? 

Although on the s11rface this question mainly concerna the 

American industry, it is ultimately of vital importance to the Canadian 

2 producer as well. For should the American prod11cers be forced eventually 

to look outside their own country for new energy, Canada's importance as 

a North Ameriean supplier would be greatly enhanced. On the other band, 

2 Continued reference is made to the Canadian producer in the singular. 
There wi ll be one other entry this year. In the present context, however, 
it doee not matter much whether there is one or are several. 
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if the United States were to find a long term, low priee solution 

within its ovn terr1tory, the prospects for the Canadian producer 

might indeed be dim. 

In order to appreciate more fully the problems involved, 

perhaps it may be helpful to reflect on some af the basic facets of 

the pool of energy available to the whole industrial society of North 

America.3 

For North America4 as a whole, the loDg run supply outlook 

for energy is briefly as follows: Of the present supplies of natural 

gas, petroleum, coal, and bTdro-power - disregarding wood as insignificant 

- natural gas will be the firat one to run out. Rere an absolute 

physical decrease, quite apart from a rise in priee, bas to be reckoned 

with within our lifetime. Hydro-pover is a scarce commodity in most 

parts of the United States and some parts of Canada even today. In 

most of those areas, some increase in hydre facilities is possible, 

althou.gh diminishing returns ~ be experienced to an increasing extent. 

3 The following discussion is largel.y' based on two publications, both 
by Dr. J. Dales: Energz Resou.rees of Canada., Canadian Institute of 
International Affaire, Toronto 1957; and "Fuel, Power and Industrial 
Development in Central Canada11 , A.l!l.R., Vol. XLIII, N'o. 2, May 1953, 
P• 181. In this instance, the mere footnoting of a reference does 
not suffice. Without Dr. Dales 1 very lucid reflections on the nature 
and functions of energy resources, I would have probably been unable 
to clarify my own thinking on how the aluminum producers fit into the 
framework of the North American Energy household. 

4 For the sake of convenience, the term North America e:xlud.es Mexico 
in the present context. 
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The picture is somewhat br1ghter for oil and coal. Snpplies 

of natnral petroleu.m, at least in North America, may gradoally begin 

to fall short of aggregate reqnirements within the span of one generation. 

Fortunately, it is possible to make most petrolenm prodncts from oil 

shales and tar sands, both in abnndant supply on this continent. It 

is more expansive to nse these materials bnt as oil snpplies begin 

to be scarce priees will rise, and make feasible the more expansive 

processes. 

Coal is a different matter. Althongh not inexhanstible either, 

proven deposits are so large as to pnt the day of their depletion well 

beyond the period of t ime with which one need be concerned. Furthermore, 

according to Dr. Dales, it should be possible to produce coal for 

several decades at abont the same 11real 11 cost as tod.q. 

The portents of all this for the aluminum prodncers are as 

follows. In basing themselves on coal, they have seemingl.y made a 

fortunate move, Becanse of the immense snpplies of coal they can get 

all the energy they need. Also seemingly, the Canadians may be placed 

in a precarious position becanse virtually all their capacity is based 

on eydro-power. In fact, however, the odds are in favor of the Canadians 

rather than the Americans. In order to see wb.y, one has to keep in 

mind two points: 

Jirst, a clear distinction shonld be made between two types 

of energy reqnirements: For heating on the one hand, and for motive 

and lighting power on the other • .5 Natnral gas, petrolewn and coal fall 

squarely into the first category since for most 1ndnstr1al processes they 

.5 Dales, i!ûA•, 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 beat is usually too expansive 

on a B.T.u.7 basis, fuels are often used to ~nerate electricity. In 

other words, hydro-power is largely restricted to electricity require-

mente. Fuels are much more versatile and can be ueed for almost all 

energy requirements. 

In countries where hydro-power is abundant, one could expect 

to find the demand for electricity essentially a demand for hydro-power, 

while in countries insufficiently endowed with hydro-power, the demand 

8 for electricity would be one for both hydro-power and fuel. 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 tbat 

for most purposes, energy resourcea should be discussed on a regional 

basis. The cost of transportation creates definite limite to the dis-

tances over which energr materials can be moved economically. This is 

particularly true of water power. 

6 One major exception h fuel requirements of the internal combustion 
engine. 

7 British Thermal Unit. 

8 Dales, ibid., p. 185. 
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TABLE XVIII 

Relative Importance of Major Sources of Energy in 
The Eurgv Consumption of Central Canada and the 

united States in 1941 

Central Canad,a United States 

Juels 

Co al 

PetrolellDl 

Natural Gas 

Water Power 

Source: Dales, ibid., P• 182. 

37.~ 

54.8% 

29.2% 

11.~ 

4.~ 
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"Beeause water power in the torm ot eyd.ro-electricity cannot 
economically be transported for much more than 300 miles, its reserves 
must be studied on a regional basie. If petroleum is the most inter
national of energy sources, water power is the most parochial. Nor 
does technology appea.r to offer much hope of rela:xing the present trans
mission limite of 300-350 miles in the foreseeable fUture. In a very 
few special circumstances it is even nov practicable to force electricity 
over distances of up to 500 miles by using conYentional 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 tventy-five years ago. 11 9 

Dr. Dales goes on to point out that in Canada a substantial 

portion of total hydro reserves, auch as the ones in the Hudson Bay 

drainage basin, are too remote to be economically significant. He 

conclud.es: 

"Thus when we think of the 'va& riches of Canadian vater power• 
and their stimulus to industrial development we are in fact thinking of 
the St. Lawrence Valley and British Columbia.nlO 

Nov the stage is set to return to the energy requirements of 

the alwninum producers. In order to be sui table tor al.uminum proda.ction, 

power ma.st have these teatures: 

1) large blocks available 
2) low coat 
3) no competitive bidding11 

4) closeness to water transport. 

9 Dales, op. cit., Canada's Energy Resources, p. 10. 

10 Delee, ~ •• p. 10· 

11 Competitive bidding here refera to that from 11average11 industrial 
and private users to whom power coat ia a negligible part of the total. 
It is quite conceivable that other electrolytic industries, auch as 
copper, magnesium, t1tania.m or ferro-alloys, could coexist vi th alwninwn. 
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Let us first consider bydro-power. In Canada, both Q,llebec 

and British Columbia have extensive, unexploited power sites. The 

latter, however, has a wide margin over the former as can be seen 

from Table XIX. Bri tieh Colambia has the ad.d.ed ad.vantage, as far as 

alWDinam production ia eoncerned, that most of the undeveloped potential 

is in the northern part of the Province near tidal waters. These sites 

are too far from cent ers of popu.lat ion to be of interest to llSers other 

than electrolytic metal red11ction. Q,11ebec does not fare too vell on 

this score since its waterpower near navigable vater is already extensively 

11tilized. 

The chief factor in coat of hydro-power is the historical 

coat of constr11ction. Once constr11ction has been completed, costa 

per kilowatt-hour will eventually go down, rather than up. Variable 

costs are negligible and the hydralllic energy is inexhauatible. Th11s, 

in an era of seclllar expansion vith an attendant rise in priees, 

companies b11ilding a power station tod~ can look into the f11t11re vith 

equanimity. If power costs today are low enough to s11pport profitable 

operations, they will be even more so in the f11tare. 

From Table XIX it can be seen that hydro-power, especially in 

British Col11mbia, would meet the power req11irements of alaminnm prodllCers 

adxdrably. ln locating the Kemano-Kitimat project there, Alcan has 

taken ad.vantage of this fact. Whether the American producers will,at 

some f11ture date, vish to locate 1n British Columbia depends largely 

on hov s11itable coal proves to be as an energy source. 

Coal complies easily enongh vith the first of the above listed 

alwninwn power requirEments. It does not, however, fare eqll&lly vell 

vith the others. As mentioned before, the "real" cost of produ.cing coal 
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TABLE XIX 

AYA.ILA.BtE A@ DEVJLOPED WA.TER POWER Hl CANADA. 

December 1956 

A.vailable 24-hour power Installed 
Province at 80~ efficiengz - H.P. Turbine 

A.t Ordinary : A.t Ordinaey Capacity 
Min. lloy : 6 Months' Flow H.P. 

1 2 1 4 

British Columbia 10,200,000 17,300,000 2,514,96o 
Alberta 508,000 1,258,000 285,010 
Saslœtchewan 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 
Q,uebec 10,896,000 20,445,000 8,489,957 
New Bruns vi ck 123,000 334,000 164,1)0 
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,)84,000 57,007,000 18,356,148 

The figures in columns 2 and 3 do not inc1ude the power 
potentia1 of major river diversion& auch 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 ma~, particalarly 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. 

Source: Government of Canada 
Department of Northern Affaira and National Resources 
Water Resources Branch: 

Water-Poyer Resources of C&nada, Ottawa, 15 March 1957, p.2• 
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is likely to remain constant for at least another 30 years. By 

real cost ia meant the physical ~antities of capital and labor 

required for coal production. There is no gua.rantee, however, 

that the priee of these physical input units will remain unchanged. 

With the technical coefficients of production remaining the same, 

an increase in the priee of inputs will result in an increase in the 

priee of the output. 

It is expected tbat labor costa 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 vith wages paid in other'industries. 

The most serious count against coal as a fut ure source of 

eœrgy for alwninum production is the existence of al ternat ive uses. 

The loœtion of Ohio Valley coal is a fonnid.able advantage today be-

cause of the saving in transport cost. In the future this location 

will probably become a serious drawback due to coal 1s versatility as 

an ensrgy 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 d possibly the largest 

concentration of 1ndustr1al usera of coal-based energy in North America. 

The rising concentration of 1ndustry will tend to raise the priee of coa1.12 

12 The "real11 coat may remain the same, 'tut "opportunity11 coat will rise. 
This view is supported by John Davis in Canadian Energy Prospects, a 
atudy 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 specifie reference 
to 1t will be made. 
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As a result, aluminum producers with smelters in the Ohio Valley will 

have to ~ a higher priee for power expansion than they paid for 

their existing facilities.l3 

Before drawing ~ conclusions from the above, two further 

alternatives to Ohio 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 technologr permits power production from lignite at a coat 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.14 

Another alternative to power based. on Ohio Valley coal is 

atomic power. At present, this is produced for indastrial pnrposes -

in the Western World at least - only in two coontries, England and 

the United States. 

13 Existing reduction facilities based on compa~ owned power or pro
tected by long term contracte, would, of eonrse, not be affeeted. 

14 Theoretieally, there exists the posaibility that the St. Lawrence 
Seaway might JDàke it feasible to produce aluminum west of lAke Superior. 
Bauxite would be shipped to Duluth, Minn., and lignite by rail from 
North Dakota. Even though the Seaway toll may be an ineignif'icant 
part in the cost of auch an operation, it would seem unlikely that auch 
a scheme would hold much attraction to the aluminum producers. It is 
significant that none of the major producers has ever seriously con
sidered such a project. Anaconda has given some thought to this region 
but it is understood that aluminum production there would be feasible 
if d.omestic clays could be llSed instead of bauxite. 
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To the 1~. the arr~ of problems eurrounding atomic 

power ie rather bewildering. Fortunat ely, development of atomic 

power has progressed t o the point where the who le complicat ed pro-

cedure can be reduced to a mill per kilowatt-hour coat basis. Even 

toda1, this oost ie as low as 18-20 mille per kwhr. (See Table XX). 

Some authors15 claim that enough basic reeearch has been done to point 

the way towarde power coat which should ultimately be as low as 7-8 

mills. 

Such costa, however, seem a long vay off. Firet a formid-

able number of engineering problems have to be solved and., as vith 

any revolutionary new process, this takes time. Basic research, 

which has been eesentially completed for commercially feasible atomic 

power, can be carried out on an entirely theoretical basis, and one 

major break-through may save years of further research. With coat 

reducing engineering problems, however, experience still seems to be 

one of the major aids in accomplishing the desired goal, and experience 

takes time. 

It will be possible to produce atomic power, ·~ at 8 mille, 

15 Nucleonics. D.P. Herron and A. Puiehesl "P.W.R. and Calder Hall -
How do they Compare?", June, 195?, p. ?2. 
11 Sign1.ficance of E.B.W.R.", July 195?, p. 54. 
Shorter Notes. "E.B.W.R. Power Coste", July 195?, p. 58 

" 11 October 1956, P• 28. 
M 11 December 1956, pp. 5-)0. 
11 n April 1957, p. 61. 

Atom& Monthly Information Bulletin of the United Kingdom Atomic 
Energy Authority: Cost Factors in Nuclear Energr, No. ?, 
May 1957, P• 11. 
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TABLE XX 

Present Oost of Atomic Poyer 

In Mille per Kwhr 

Calder Hall PWR 
(England) cu.s.) 

lnvested Capital 

Constr11ction 12.8 7.4 
· Capital Charges during Construction 1.2 ,8 

Start-up .1 .1 
Investment in First Ore ----LÎ. 1.1 

Tota1: 14.4 9.4 

;[uel Co&t 

u235 Burn-up 1.4 2,0 
Plutonium Credit 1.4 --!..i 

Net Bu.rn-up o.o 1.5 

Rental of fuel 0,4 0,2 
Fuel Fabrication and Processing 1,6 hl 

Total: 2.0 9.2 

Site Operation: _Li 1.0 

TOTAL POWER OOST: ~ ~ 

Source: Nucleonies, June 1957, P• 73. 
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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 i t to any significant extent. The 

day when coal generated electricity in North America costa more than 

8 mills/kwhr at present priees, seems quite far off. 

Other countries which are much lesa favorably endowed with 

conventional sources of energy are likely to employ atomic energy in 

significant 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 coat, the aluminum producers are even 

lesa likely to resort to it. Thus we feel that we can discount the 

use of atomic power for aluminum production for our present purposee. 

Drawing together the threads of the present chapter, the 

following conclusions can be now stated: 

Of the energy resources available for additional aluminum 

eapaci ty in the future, only bydro-power am coal will be of aey con

sequence. The latter, as was pointed out, has certain coat 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 a 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 encoanter an effective 

limit to ~rther priee increases due to higher fuel coat. Present 
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aluminum priees are quite high, and there is a very real possibility 

that the point beyond vhich priees cannot be raised with impunity 

may haTe already been reaehed. Deœ.nd for aluminum softened sub-

stantially early in 1957. A chronie metal shortage vhich had per-

sisted for several years disappeared almost overnight, and at the time 

of writing there are still no signa of demand again exeeeding supply 

at present priees. 

Should rising coal priees in the future foree American 

aluminum producers to eonsider British Columbia hydro-power as a 

basis for further expansion of reduction eapacity, the situation 

vould not be vithout precedent. Late .in 1955 the Aluminum Company 

of .America diseussed vith the Premier of British Columbia plans for 

an Alaskan smelter based on British Columbia power. Mr. Bennet seemed 

villing enough, but before any commitments vere made the Federal 

Government stepped in vith a categorical rejection of the project. 

The reasons for this attitude on the part of the Federal Government 

are not difficult to divine. Rad Aleoa been allowed to bnild vith 

Canadian power another Kitimat behind the protective screen of United 

States tariffs, this vould have been a serious blow to the Canadian 

prod.ucer. 

On a eost basis, Alcan would not have been worried undu~ by 

the construction of American smelter in Alaska. Metal pro~ced at the 

latter site vould be at least as expensiTe, probably somewhat more so, 

as metal produeed at Kitimat. ETen at the presently existing rate of 

tariff on it1got, which is low16 • .A.lca.n would have been in a strong 

l6 lt~/lb. See Materials Survey. .A.luminum, op. cit., p. VII-23. 
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competitive position. What would have injured Alcan seriousl.y 

ia the fact that a United States smelter in Alaska would have upset 

the precarious "balance of ne.ture 11 which, at the moment, keeps the 

United States tariff on ingot as low as it is. 

The American producera, particularly Reynolds, 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 becauee of the identity of the Big 

Three17 as ingot suppliera aa well as competitors in the fabrieating 

field, they can wield an undue d~ee of market control oYer the 

independants. In this argument the independents can point to some 

bitter experience. The Big Three have been on11 too ready in the 

past to block the entry of Canadian metal without being able to 

eompletely supply the independants from domestic facilities. 

AnAlaskan amelter would change this situation appreciably. 

It would give the America.n primary producers a powerful argument in 

favor of a United States policy of self-sufficiency in aluminum to 

the exclusion of Canadian metal from the Ameri can market. The entry 

of Canadian metal could be curbed very swiftly and effectively by 

raising the tariff. 

1here is little doubt that the Canadian Federal Government, 

as well as Alcan, is avare of auch a potential threat. So as to fore

stall future attempts to raiae United States tariff, they vould probably 

velcome the location of American producers on Canadian soil. In fact, 

17 Alcoa, Kaiser, Reynolds. 
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the Canadian Government 1 s refusal t o let Al co a use Canadian power 

applied only to a smelter proposed for location outside Canada. 

There is no imication anywhere tbat the right to use bydro-power 

sites would be withheld for a smelter to be located inside Canada. 

In that case, i t would be in the int erest of an American company 

building a plant to advocate the continuation of a low tariff, or 

possibly its eventual elimination. 

It would be hazardous 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 nov. Let us assume for the moment that they 

will find it necessary to use British Columbia power. 

Purely from an economie point of view, there is probably 

general agreement that bydro-power in northern British Columbia can 

be of use only to aluminum producers or other heavy users of electricity. 

The sooner it is being utilized for that purpose, the better from the 

point of view of maximum utilization of available resources. Like the 

losa of o11tput during a strike, water rtlllning down the mountains un

harnessed is energy lost forever. 

Utilization of British Columbia power by United States pro

ducers should even be feasible from a 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 eventu.ally be qui te acceptable to all concerned. 

In selling in the United States in the future, Canadian pro

ducers m~ be in a rather favorable position cost-wise. A prereq11isite 
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for successful United States sales would of course be a tariff on 

ingot no higher than at present and, wbat is more important, no threat 

of higher tariffe 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 demande 

eince it would assure adequate supply from both domestic United States 

aild Cane.dian sources, and it shou.ld also go a long wa.y towards allaying 

American fears of inadequate domestic aluminum facilities for defence 

purposes. 

The result of such a solution would eventually be that all 

North American prod.ucers 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 coneerned: The ultimate consumer of aluminum 

would be reasonably assured of an adequate supply of low coat metal, 

the Ameriean produeers would no longer be plagued by a ahortage of 

low cost power, and the Canadian producer would be greatly aided in 

his transition from an international to a North American supplier. 



PART IV 

CHA.PTER THIRTEEN 

FUTURE DEMAND: WBERE WILL IT GO? 

Up to this point the argument bas been developed only in 

terme of "future growth of demand11 , judiciously avoiding a.ny

quantitative measure of auch demand. To give meaning, however, 

to the discussion of the past ehapters 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 

economies 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 convenienee, the rest can be made 

to disappear vi th the magie n ceteris par1bus 11 assumption. On this 

basie one can forecast future developments if the parametera chosen 

behave in eompliance vith the asaamption made, and if the mixed bag 

of other factors doea not torn out to be "eeterh non paribua". 

At firat glanee, aluminum demand would seem an unsuitable 

candidate for the limited forecasting possible vith present tools. 

As mentioned in an earlier Chapter, aluminum demand is the aggregate 

of some 4,000 different individual demande 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 is often thought of as an attempt to draw 

a long range demand curve. However, it is believed to 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 is difficult even to imagine a short run aggregate demand 

curve. Such a short 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 is known only what amount is demanded today at present 

priees. It is not equally certain what demand would be at somewhat 

higher or lover priees. Thus all one can go on is a point in the 

quadrant at the intersection of priee and output, which is rather little. 

It may even be possible to make a 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 aggregate demand curve, a set of 

ceteris paribus assumptions has to include auch important factors as 

priee, not only of aluminum, but also of the major competing materials. 

With auch assumptions a forecast of future aggregate demand is nothing 

but an attempt to forecast a shift in the demand curve and the tonnage 

1 
resulting therefrom at something approximately the present priee. 

1 E.J. Working: 11What do Statistical 1Demand Curves 1 Show7 11 , quaterty 
Journal of Economies. Vol. XLI, 192?, PP• 212-235· Reprinted in 
Readings in Priee Theory, American Economies Association, Vol. VI, 
Chicago, 1952. 
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FIGURE I 

HYPOTHJ!giCAL AGG:RJlGATE SHORT RUN ALUMINUM .DEMAND 

·GJ· -- ~ .. _! ., 

X+t ::x:+ 3 
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Considering the :tact that aggregate demand is made 11p of 

eome 4,000 end 11ses, even an attempt to forecaet a shift in demand 

wo11ld seem a formidable task. Fortunately, one can lump together 

most of the end 11ses into a few major categories which are listed 

in Table XXI. 

The first three categories taken together acco11nt for abo11t 

three quartera of the total. Th11s if it were possible to come to some 

concl11sion as to the f11ture prospect of aluminnm in these three 

categories, we would have gone a long vay towards gauging the extent 

of further shifts in the demand c11rve for aluminum. 

The growth of aluminum cons11mption in the past has been 

dominated b~ two featnres: One, the favorable priee of the metal 

relative to those of stibstit11te prod11cts, and two, technological 

improvements both in the making of an ever-increasing variet~ of allo~s 

and in fabricating methode. The latter factor is likely to be of 

greater importance in the f11ture than the former. In Chapter Twelve 

it was mentioned that aluminum priees- beca11se of higher coat of 

prod11ction - cannot fall m11ch belov their present level. If the~ 

change at all, they will go 11p rather than down. The priees of 

competitive materials, on the other hand, are likely to be kept more 

stable than in the past. Th11s the priees of aluminum and its competing 

materials can be expected to moTe more closely together than they haTe 

in the past. The time when aluminum priees showed not only relative, 

b11t even absol11te decreases is unlikely to return. 

ThllS it will be largelr technological improvements which, 

at a given priee of aluminum, will assure the continued grovth of 

aluminum consumption. 
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TABLE XXI 

CaMitian A1qmimm Conagm;ption 1955 (Est imate) 

~ PERCENT 

Building and Construction 27,800 30 

E1ectrical Industry 25,200 28 

Transportation 15,500 16 

Househo1d and Consumera' Supplies 6,200 6 

Canning and PacJœ&ing 5,200 5 

Food and Farming 2,200 2 

411 Others 12.400 13 

TOTAL 94,500 100 

Source: A1uminum Company of Canada, Ltd., Submission to the Gordon 
Commission, op. cit., p. 20. 
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:Sy W8S' of example, the introduction of the A.c.s.R. (aluminum 

cable steel reinforced) transmission cable has helped aluminum to 

capture the high voltage transmission line market to the virtwal ex-

2 
clusion of eopper. In sa.dl a case expansion of alwninum eonswnption 

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 grow 

only at the rate of 4 per cent as compared with 8 per cent for the 

electrical industry. Thus, even if the copper/aluminum priee 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 

3 supplies of copper. Naturally, if the long term supply outlook for 

copper is dim, there is little chance that the copper/aluminum priee 

ratio will change in favor of copper. 

Ana.logous examplea can be found for eaeh of the major 

categories of alumioum consumption. In the field of transportation 

it is generally believed that the aluminum consumption per automobile 

in North America will eventually increase to 200 lbs/car from the 

present 40-45 lbs/car. In the field of building and construction the 

nse of aluminum for windows has expanded in the United States from 

nothing to 40 percent of the total within the span of a few years.4 

2 Alcan Gordon Commission Report, op. cit., p. 26. 

3 Ibid., p. 26. 

4 Ibid., P• 24. 
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The present rate of expansion in fields auch as thoae 

described above has, however, a physical limit. If, for instance, 

the rate of growth of aluminum coneumption in the window business were 

to continue, some ~ 100 per cent of the windows would be made of 

aluminum 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 above examples are fairly clear: 

as long as aluminum can expand into a market which it has not yet 

fully saturated, the rate of growth of i ta 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, auch as the use of aluminum in automobiles, are 

progressing at a very high rate.5 Still others, auch 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, althongh it is uncertain for how 

5 Such uses often involve very eubstantial tonnages. Assuming that 
aluminum consumption per car would increase by 150 lbs/car, and assuming 
that North American car production is 8,000,000 vehicles per annum, 
the additional tonnage required would be 600,000 tons, about the same 
as Alcan 1s entire 1956 output. 
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6 long. 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 imm~iate and perhaps more far-reaching obstacle to 

the maintenance of the present rate of grovth can be expected from 

the supply aide. The historie rate of growth of aluminum demand both 

in the United States and in Canada bas so far been about 10 per cettt.7 

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 auch a figure will be reached within lese than 25 years are not 

very great. ~uite apart from the problem of securing su!ficient energy 

to support sueh an output, the capital required would be so large as 

to stagger the imagination. Assuming an investment coat 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 if it were feasible to raise auch an amount of capital, 

6 The rate of growth of future demand is an elusive entity. In the 
paat it haa been mostly underestimated. In 1952 the Pailey Report 
(Resources for Freedom, A Report to the President by the Preeident 1 e 
Materiale Policy ComDdsaion, United States ~overnment Printing Office, 
Washington, D.C., 1952), United States aluminum consumption wae eetimated 
to reach 4,500,000 tons by 1975 (~ •• Vol. II, p. 67). On the basie 
of a more recent estimate discussed fUrther below in the present cbapter, 
this figure mar be reached as much as ten years earlier. 

7 J .E. Rosenzweig: The Demand. for Aluminnm: A Case Studr in Long-Range 
Forecasting, University of Illinois Bulletin, Aluminum Compaqy of 
Canada Ltd., op, cit,, and Materials Survey, op. cit. 



- 200-

it would be quite impossible to put up anything approximating auch a 

ataggering capacity without increasing substantially the coat of pro-

duction. If coat of production increases, however, the point of 

intersection between priee and demand curve could be expected to move 

to the left on a given demand curve. 

Glancing at Figure II, it oan be seen how the actual increase 

in the quantities of aluminnm demanded over, s~. the next 25 years may 

fall well short of a theoretical increase based on present priees and 

present rate of growth. In the last analysis it is not so much of 

interest what future demand will be at present priees, as what it will 

be at future priees. In other words, it is of interest to gange future 

consumption and this, in view of the lese than perfectly elastic supply 

of aluminum, will be lesa than future 11 demand" as defined above. 

For the present purpose, fortunately, it is not crucial to 

k:n.ow exactly when the present rate of growth of aluminwn consumpt ion 

will cnange. 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 possible 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 

8 does not necessarily bave a signifiœnt bearing in the present context. 

8 It will be remembered that one of the basic assumptions in this 
thesi s is that there will be no revol utionary change in the t echnology 
of producing aluminum. If this assumption is relaxed, the timing may 
vell be more crucial. 
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FIGURE II 

AJ_ 

p
1 

= present priee 

P2 = future priee 

D1 = present demand 

D2 = fut ure demand 

Ad= actual inerease in quantity 
demanded over time. 
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With this in mind, let us now turn to actual forecasts 

made for aluminum demand. For North America there exista sorne good 

material, but for the other market areas lese 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 

America. 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 

abroad. 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 

former, by J.E. Rosenzweig,9 represente a sophisticated attempt 

to bring into play severa! statistical methode, 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, are 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. Rosenzweig which solicited estimates of future aluminum shipments 

from varions industry branches. 

9 Op. cit. 
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Dr. Rosenzweig 1 s forecast of 4,250,000 tons should perhaps 

be accepted with some caution. It constitutes future demand at past 

and present priees. No consideration was given to the snpply side 

of the picture, and the author may well have missed the significant 

difference between 1965 demand (at present pri ces) and 1965 consumpt ion. 

This distinction is blurred, particularly because of the use of a 

historical consumption series, which includes periode of decreasing 

aluminum priees (both in absolute and in relative terme) in the pro

jection of future 11 demand11 • 

In all fairness, it should be mentioned that it was not 

within the ecope of Dr. Rosenzweig 1 s study to take account of the 

influence of supply factors. For the present purpose, on the other 

hand, it should be kept in mind that higher cost of production may 

well cause future consumption of aluminum to fall short of forecast 

future demand. 

The Canadian forecast 1s contained in the Aluminum Company 

of Canada1 s submission to the Gordon Commission. The methode used 

to arrive at the stated resulta are not mentioned. Chances are that 

they were not quite as sophisticated as those of Dr. Rosenzweig, 

but Alcan1 s forecast appears to be guided by a good deal of 1ntimate 

knowledge of markets and may well approximate more closely future 

consumption rather than future demand at present priees. 

In fact, Alcan gives two forecasts, one for 1960 wbich is 

reproduced in Table XXII and one for 1980. For the latter year, 

Alcan estimates Canadian consumption at 550,000 tons a figure which is 
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TABLE XXII 

Estimated Consumption of Aluminum in all Forms 
in Ce.nB4a in 1955 and 1960 by Trade C1aseifications 

llii 1960 
( tona) (tons) 

Building and Construction 27,800 42,500 

Transportation 15,500 29,200 

Househo1d and Consumers 1 Supplies 6,200 12,200 

E1ectrica1 Industry 25,200 34,000 

Food and Farming 2,200 3,300 

Canning and Packaging 5,200 11,600 

Other 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 basie 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 woald thas obta:in an estimated Canadian 

consumption in. 1965 of 210,000 tons. 

Turning now to alWDinum consumption in the other major 

market areas of the world, one striking fact stands oat. Aluminum 

is a rich man's metal. As can be seen from Table XXIV per capita 

consumption woald appear to be in high correlation to a country's 

standard of living.10 

With an industrial stracture similar to oar own, one would 

expect Europe to follow a consumption pattern similar to the one · ob-

served in North America. However, Binee alwninum sapply in Earope 

coald not, in the past, be expanded at sllfficientl1 low cost, the 

rate of growth of alwninum consumption ~ in some instances have 

been retarded by high priees. Also, the economie conditions inflnencing 

aluminam consumption often vary considerably from one country to another, 

making the task of bringing all these factors to a common denominator 

an exceedingly diffiCillt one. No attempt shall be made, therefore, 

10 No per capita income figures are given for the countries listed 
in Table XXIV. To have a~ meaning, auch figures would have to be 
brought to a common denominator which is difficult. 
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TABLE XXIII 

Major Asaumptions for Estimate of Total Canadian 
Consumption of Aluminum in 1980 

1) 

2) 

J) 

4) 

Population of Canada will be 27 million. 

A substantial portion of all house wiring and 
telephone 1ines will be aluminnm. 

Electric generating capacity in Canada will 
have increaeed at a rate of ~ per annum. 

Production in the transport industry will be: 

Passenger cars 1,000,000 units 

Trucks 296,000 units 

Semi-trailers 20,000 units 

Rai 1 way cars 5,300 unite. 

Source: Alcan Gordon Commission Report, p. )4. 
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TABLE XXII 

Per Capita Consumption of Aluminwn in Selected 
Cou.ntties. 195'3. 

North America& United. States 
Canada 
Mexico 

Europe: United Kingdom 
Sweden 
Switzerland 
West Germany 
No~ 
France 
Italy 
Belg. Luxemburg 
Rolland 

Other& Japan 
Brazil 
India 

Source: Materials Survey, op. cit., p. VIII-5. 

lbs. 

19.89 
11.32 
0.51 

10.26 
8.09 
6.29 
6.22 
5.68 
4.59 
).48 
2.57 
2.55 

1.13 
0.58 
0.05 
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to give any figures for future European alaminnm consumption. 

Turning now to the rest of the world, the ground seems 

even less certain. Future alaminum consumption, particularly in 

what are commonly described as the underdeveloped regions, will 

depend largely on two factors, relative priees and the degree of 

in~strialization. As mentioned before, about 50 per cent of 

aluminum 1 s total output competes with steel. In most of these 

applications the priee elasticity is very high. Thus, it would be 

quite conceivable that if priced too high aluminnm would not find 

acceptance similar to North American standards. If, on the other 

hand, sufficiently low cost supplies are available, aluminum 

conswnption in u.nderdeveloped countries can be expected to increase 

quite dramatically. Even then, however, tonnages in abaolute 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 sufficient low coat supplies. 

The availability of auch supplies is important enough to warrant 

a brief review of recent and possible future developments in this 

field. 



CHAPTER FOURTEEN 

NATIONA.LIS.f>.i 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, howeve~ it would become 

increasingly unlikely that Canadian hydro-power could be ignored 

entirely by the American producers. 

1 
According to one estimate at least 20,000,000 horae power 

of undeveloped hydro-potential exista in Canada which could be used 

for the economie production of aluminum. If this were considered 

firm power, auch 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 priee increases. Because of its remoteness, it would 

also be safe from other industrial usera of power with their record 

of erowding out the aluminum producers. 

At least part of this potential will undoubtedly be developed 

by Canad.ian firme, the Aluminum Company of Canada, the Canadian British 

Aluminium Company, and possibly other firme which rn~ yet enter the field. 

1 Aluminum Compa~ 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 gains in the United States 

market because they can expand their su.ppl.y more rea.dily, the former 

may well learn to overcome their reluctance towards the conditions 

attached to the tl.Se of' Canad.ian power. 

Unlike the North American indu.stry, aluminu.m facilities 

in Europe have just abou.t pressed to the limite of' available power 

resources. Up until now, Continental Europe has been ver.y largely 

self-suf'ficient. (See Table XXV) England, on the other band, had 

to depend almost entirely on importe which maf soon gain greater 

importance in other European countries as well. This is particu.larly 

true of West Germany, the largest consumer of' aluminum on the Continent. 

In cognizance of the inability to expand German smelting facilit1es 

much fu.rther, the West German Government recently permitted a group of 

West German fabricators to enter into a long term contract with the 

Canadian produ.cer for the following tonnages: 2 

1957: 15,400 tons 

1958: 26,400 tons 

1959: 37,400 tons 

1960: 44,000 tons 

1961: 55,ooo tons. 

The tonnages involved are modest. Nevertheless, this might 

be the beginning of Canada becoming Germaey1 a chief supplier of demand 

in excess of domestic capacity. If' that were the case the tonnages 

2 Aluminum Company of Canada, Prospectus, April 9, 1957. 
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TABLE XXV 

Production and Conenmption of A1umipum in Western E!li'one 1953 

(Short Tons) 
COUNTRY PRIMARY SECONDARY IMPORTS EXPORTS CONSUMJ?TION 

PRODUCTION PRODUCTION 

England )4,626 90,206 201,037 64,973 260,896 

West German,y 117,881 50,600 26,865 42,922 152,424 

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 n.a. 3,918 19,446 15,337 

Rolland nil nil 15,387 2,016 13,371 

Belg. Luxemb. nil 1, 620 16,505 6,466 11,659 

Norw83' 59,043 2,271 3,206 54,976 9,544 

Demnark nil nil 5,316 438 4,878 

Source& Materiels Survey. A1uminum, op. cit., p. VIII-5. 
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involved might eventually be far more than the modest figures above. 

Un!ortunately for the Canadien producer, auch a development appears 

to be unlikely. 

There are indications that the whole industrial and 

commercial organization of Europe may soon undergo gradual and yet 

fund.amental changes which vould 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 tovards vested interests and protection 

of home markets. The greater occurrence of market agreements, 

cartels, etc., in Enrope as canpared vith America, wa.s not so much 

dne to a greater degree of rnthlessness on the part of European 

industrialists in exploiting the consumer, as it vas the result of 

a different attitude towards economie activity. This attitude wa.s 

condoned and even fostered by various European governments. A resu.lt 

of this industrial parochialism waa that most market areas vere 

relatively small, and the economiea derived from large scale maas 

production vere inadequately developed. 

Before the war this was not ver.y apparent. The Great 

Depression vas a great leveller which saw to it that everyone was 

equally poor. The wave of post-var proeperity vhieh followed did 

much to break down the traditional attitudes of Europeans. For several 

years after the var, Europe1 s primary concern vas 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 
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the impedimenta of small national markets has recently found ex-

pression in the European CommonMarket scheme. This scheme appears 

to have sufficient merit to the major industrial nations of Europe 

so as to make its eventuel implementation quite probable. 

On the whole, Canada need not to be very worried about the 

repercussions of the European Common Market scheme on Canadian exporte. 

This at least is the attitude reflected in a number of press opinions 

on the subject.3 By and large this makes good sense since most 

Canadian experts to Western Europe are made up of raw materials and 

semi-processed goods in whicb Europe is deficient. This ie particularly 

true of wheat, Canada1 s largest export item to Europe. In the absence 

of a genuine al ternat ive within the European Cormnon Market area, 

Canada need have no fear of tariffs on wheat. 

Aluminum is not so fortunate. Although traditional sources 

of supply within Europe do not lend themselves to much further expansion, 

the Common Market scheme would comprise African territories vhiCh are 

politically and/or economically linked with Europe. Some of these 

areas would lend themselves quite vell to the economie production of 

sizeable quantities of aluminum. 

England will gradually tend to bu,y leas metal from Canada 

as sterling sources of supply, such as the Gold Coast scheme, become 

feasible. Since the European Common Market scbeme also comprises 

parts of Africa, it will have similar opportunities for the development of 

3 Joyce A. Marshall: "A Canadian Guide to the European Common Market", 
CtpMianBusiness, Sept. 1957, p. 44. Also: Financial Post, August 1?, 
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 vell before the Inga scheme. 

The details of the French West African plans are somewhat involved.4 

Both French producers, Pechiney and Ugine as well as Aluminium Ltd., 

hold title to extensive bauxite reserves in the region. Since 1950, 

the latter compa~ haa been exporting bauxite from the Los Islands off 

the Coast of French West Africa. The present annual rate of these 

exporte is estimated to be about 500,000 short tons. In addition to 

its Los 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 annnal capacity 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 Frênch 

Producers before 196o. 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 Kouilou 

River. The latter plant is to be built by "Afral11 , an international 

4 The Metal Bulletin, Nov. 23, 1956, p. 20. 

5 The Metal Bullet in, ~., p. 21. 
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consortium of aluminum producers, including Pechiney and Ugine of 

6 7 France, v~.w. of Germany, Montecatini of Italy, A.I.A.G. of 

Switzerland, and Aluminium Ltd. of Canada. Still another, although 

smaller amel ter8 is to be buil t 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 available 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 

10 Belgian Congo. 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 lover Congo River about 25 miles from a seaport. After having 

fallen 400 feet within 10 miles the Congo is forced through narrow 

rapids at Inga vith a daily flow of approximately four times as large 

as Niagara Falls.11 

6 Vereinigte Aluminium Werke, G.m.b.B. 

7 Aluminium Industrie, A.G. 

8 45,000 tons ulttmate capacity. 

9 The Metal Bulletin, ~·, p. 21 

10 Financial Post, August 17, 1957. 

11 Financial Post, August 17, 1957. 
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One of the attractions of the scheme is that Inga is 

suitable for development in etagee, up to an ultimate capacity of 25,000,000 

horse power. Such a capacity, if firm, could theoretically support 

an eluminum 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 

envisage an indu9trial complex developing around this power which might 

eventually parallel some of the major industrial concentrations in 

Europe itself. Such hopes maf 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 realized. 

A~ 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 auch stages quite large. In auch 

a case, aluminnm smelting is an ideal first customer. Aluminum capacity 

can be designed auch as to coincide very closely both in time and in 

aize with hydro-capacity. Also, because of its high load factor, 

aluminum smelting is one of the most economical usera of power. 

It is therefore not surprising that an impressive array of 

aluminum 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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12 
V.A.W., Montecatini, and Reynolds. 

Inga 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. 

As far as Canada is concerned, the timing of these African 

schemas will be of some importance. If European demanda were to in

crease more rapidly than the African projects could be brought into 

operation, Alcan wotùd 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, and the first stage of the Konkoure 

smelter not much later than 1960.13 Inga appears to be somewhat further 

off. Even if no delBJS occur, it may be ten years before power is 

avai1able from that source. 

C onsiderab1e importance should be attached to these African 

echemes even though it ie not known whether a1uminum ean be produced 

at costs comparable to those in Canada. In a11 probabi1ity. coat con

siderations will be of seconda.ry importance. Of primary importance 

will be nationalistic influences which may well make possible the 

realization of projects which, without protective measures, vould not 

be feasib1e. 

12 Financial Post, ibid. 

13 The Metal Bulletin, op. cit., p. 21. 
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These nationalistic motivations can be expected to be even 

atronger in other parts of the world than in North America, particularly 

in underdeveloped countries. There is no immediate prospect of aize

able aluminum schemes coming into operation in these areas, since con

sumption does not warrant production facilities as large as, S&f, thoee 

of Western Europe. In 1953 North America and Western Europe together 

accounted for approximatelT 95 per cent of Free World eonsumption. Of 

the remaining 5 per cent, Japan alone aceounted for almost half, and 

that countr,r is at present self-sufficient in primar7 aluminum. 

Should industria1ization of underdeveloped countries ever 

develop to the point where aluminum consumption would increase appreciably, 

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 deve1oping 

more rapidly than others. Cases in point are India and Brazi1. In 

fact, Japan, the only highly industrialized nation of the Far East, 

vas in 1953 the wor1d 1s sixth 1argest producer of primary ingot. 



CHAPl'ER FIF.!!EEN 

THE ROLE OF ALUMINIUM L!MITED 

It is intereating to note that all alœminum schemas referred 

to in the previous chapter have Aluminium Limited as a possible 

participant. The Gold Coast sCheme involves four parties, Aluminium 

Limited, British Aluminium Compaw, and the Governments of England 

and Ghana, 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 aluminum company need be formed. However, 

Aluminium Limited is a party to the study group vhich is investigating 

the site. 

In Japan there are three primary producers, the largest of 

which, Nippon Light Metals Companr, Ltd., is owned 50 per cent by 

1 Aluminium Limited. Brazil, the onl.y producing country in South 

America, has two primary producers, one of which 1s owned by Aluminium 

2 Limited. Similarly, India bas 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 accustomed to ha.ndle. Here is room for a firm wi th substantial 

financial strength and experience in the development of large cons-

truction projects in the wilderness. In the Far East and in South 

America, such a firm is needed not only because of the lack of local 

1 Materials Survey, op. cit,, p. XI•45. 

2 To be exact, Electro ~uimica Brazilieira, as the comp&n1 is called, 
is owned by a fabricating company which in turn ie owned by Aluminium Ltd. 
Materials Survey, ibid., p. XI-?. 
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capital and experience, but also because of the laCk of determined 

leadership and initiative. 

The reasona why Aluminium Limi ted, rather than another large 

producer, ahould 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 many ventures at the same time would be the 

Americans, who at this point are still primarily concerned vith their 

domestic market. Aluminium Limited' s prominence in the International 

investment picture is, however, not the result of "negative selection11 • 

Rather, it is brought about by a number of positive qualifications which 

tha t company has. 

The qualifications which Alaminium 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 Canadian 

corporation, not an American one. Sufficient prejudice exists against 

United States capital in many parts of the world to make it an advantage 

not to be American. 

Much more important is the fact that Aluminium Limited was 

originally conceived as an international ènterprise. It has a wealth 

of experience in operating in numerous countries throughout the world. 

ln the process it has developed a corporate structure which is perhaps 

unique and which is eminently suitable to the task of running a 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) 

Aluminium Limited to a large extent is the titular head of 

some sixty subsidiaries and affiliated companies making up the 11Aluminium 

Limited Group of Companies11 • Most of these enjoy an unusual degree of 

autonomw. Only broad policy lines are determined by Aluminium Limited 

through the instrument of a top level management team located in New 

York City. This top management team is made up of the chief adminis-

trative officers such as finance, secretarial matters, sales, etc. 

Oddly enough, their professional 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 management commi ttee, 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 consequence nothing really 

existe that could be suitably expreesed in an organization chart. 

Whatever organization does exist is higbly pragmatic thus affording 

the flexibility which is so important for operation in a complex and 

diveraified environment. 

3 Details of the description of Aluminium Ltd. 1s organization are 
taken from an article enti tled 11Aluminium Ltd.: Unlimi ted Alumi nwn11 , 

Fortune, June 1954, P• 105. 
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The present organization of Aluminium Limited probab~ came 

about through past experience and historical accident, 4 rather than 

through deliberate planning. 

When AluminilDD Limited was formed in 1928, Alcoa 1 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 Alcoa1 s early practice 

of "pushing11 the metal. We mentioned in an earlier chapt er that Alcoa1 s 

early years were dominated by the need to fabricate their own metal 

because of the laCk of interest on the part of independant fabricators. 

In Europe, fabricating plants served at first still another purpose. 

Because of the existence of several suppliera 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, participations in local smelters (Norw~ 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 eatablished so successfully in 

its own home ground. 

Aluminium Limited inherited this network of European companies 

when it was atill short of the same degree of full integration as that 

of other European producers, and of Alcoa in North America. At abollt the 

sa.me time Arvida set the stage for Aluminium Limited to become a powerflll, 

4 According to the Fortune article to which reference is made above, 
the reason for the Boston residence of Aluminium Ltd. 1 s president is 
that his father, whom he succeeded in the post, was an ardent Cape 
Codder who refused to live a~here else. 
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large-ecale and low cost producer. There vere 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 vas a major exporter. These traits 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 Depression. 

World War II and the magnitude of post-var demand almost 

completely obliterated the European end of the business. The fact, 

however, that these investments figured so prominently during the 

"formative11 years of Aluminium Limited as an independently functioning 

unit has undoubtedly given the canpany a wealth of experience in 

carrying on operations abroad. This is also true for the sales 

organization vhich Aluminium Limited maintained be:fore the var, not 

only in Europe, but also in South America and the Far East. It 1s not 

unlikely that Aluminium Limited' s top sales policies are still guided 

tod~ by men who gained their experience in the nineteen thirties 

when a contract for a few dozen tons represented a major accomplishment. 

With auch 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'Etudes Industrielles in Geneva, Switzerland. 

This school, which was founded after the war, has the avowed purpose of 

training young men of executive ability in the complex field o:f inter

national economie activity.5 

5 Centre d'Etudes Industrielles Program 1956-1957. 
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While the outbreak of World War II relegated Aluminium 

Limited 1 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 statua quo within the organization. Most of 

the European companies originally acquired by Alcoa still exist today 

and 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. Ltd., of 

England- appear to have been 1argely bypassed in Aluminium Limited 1 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 1s companies 

in Europe made were financed out of 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 inc1uded the extension of mining 

facilities in British Guiana and Jamaica, the construction of entirely 

new mining, rail and port facilities on the Los Islands off the French 

West African Coast, and alumina facilities in Jamaica. The e JPB,nsion 

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 

$?0 million. 6 

6 
Aluminium Limited, Annual Report 1956. 
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In s:pite of the magnitude of the investments described above, 

they can hardly be Viewed. as the chief 11 raison d 1etre11 for Aluminium 

Limited. Conceivably they could be :planned and carried out by Alcan 

with whose echeduling of ca:pacity increases they would have to dovetail 

in any case. Were it for these investments alone one might indeed be 

tem:pted to conclude that Alcan has come to be the tail that wags the dog. 

Such a view would overlook another type of inveatment to which 

Aluminium Limited has been giving increasing attention in recent years 

and which may well lead to a re-emergence of Aluminium Limi ted as a 

major :power in the international aluminwn imustry. This may ha:p:pen 

in e:pite of the fact that Alcan œy be growing into a North American 

supplier to an increasing extent. 

Developments of this nature are alread1' clearly marked by 

Aluminium Limited 1s entry into the field of primary :production in 

countries like Ja:pe.n, :Srazil, and India. Although the latter two 

inveetments are still quite small, Aluminium Limited 1 s :participation 

in the Gold Coast scheme, its interest in the French West African 

aluminwn 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 

its ability to raise sufficient capital. The expansion of Alcan1s 

smelting in Canada and ancillary facilities abroad will for some years 

to come constitute the prime oall onAluminium Limited1 s investment 

funds. Should Alcan be included by the United States in a continent 

vide defense production concept, Alcan's claims on available investment 

funds may even be so large as to eeriously hamstring the pursuit of 
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Aluminium Limited 1s independant foreign investment plans. Even if 

Alcan1 s future development is a very gradual one, the procurement 

of sufficient funds for its dual objectives will be one of Aluminium 

Limited's major problems. 

Referring badk to our chapter on the relationship between 

cash generation and borrowing for expansion purposes, it would seem 

that, within certain limita, total funds available to Aluminium 

Limited for investment in Canada or abroad would be a function of 

the company1 s cash generation. 

Here Aluminium Limited faces a dilemna. Unlike the large 

American producers, the Canadian compa~ has by tradition been chiefly 

a supplier of ingot with only limited fabricating interests. Profit 

margine on ingot are generally considered to be lover than on fabri

cating operations. Inveatment outlay per ton of capacity, on the 

other hand, is higher for ingot than it is for fabricating. As a 

result, a company vith full integration extending to the fabrication 

stage vould, for a given aize, possess greater financial strength than 

a company whose integration did not extend much beyond the smelting 

stage. 

ShouldAluminium Limited wish to increase its cash generation, 

it could do so by concentrating more heavily on fabricating than it has 

done in the past. Increasing ingot pricœ is no real alternative. 

During times of soft demand Aluminium Limited might vell find demand 

so highly elastic that its profits would decrease, rather than increase. 

During times of scarce metal, the antmosity created by a unilateral priee 

increase would by far outweigh whatever limited profit advantages the 
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company might gain. The fact that the company refrained from trying 

to charge 11 what the market would bear" in the recent shortage years 

demonstrates this point. 

Placing greater emphasis on fabricating, however, is not 

without pitfals either. Aluminium Limited's main difficulty here can 

perhaps beat be understood when the following is considered: By far 

the largest part of the Group's fabricating capacity is located in only 

two countries, Canada and England. All other Group fabricating compa.nies 

are but a small percentage of the total. Sincebàlance 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. Beca.u.se 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 

end.eavored t o benefi t from a growth in demand in ex cess of domest ic 

production. In cases where domestic producers were able to supp~ 

all the metal required, Aluminium Limited has often bowed out voluntarily 

and shifted its supplies to other market areas.7 

The chief exception to this pattern has been England where 

Aluminium Limited is in a sense a domestic producer and where local 

production eould 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 ehould not distract from the 

7 Fortune, June 1954, op. cit., p. 105. 



- 228-

TA:BLE XXVI 

Geographica.l Dietribntion of AlwninillDl Ltd. Employees and Natnre of 
Business Operations as of December 11. 1956 

Natnre of Employees of Per 
Ql!~ti:U su;ua• Consolidated Subsidiaries Wt 

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 7 

South America M.S.F. 2,315 5 

A fr ica M.F. 1,333 3 

United States n.a. 192 nil 

Other n.a. 14 nil 

lOO 

* M. stands for mining, S. for amelting, and F. for fabricating. 
n.a. stands for not applicable. 

Sources: Aluminium Ltd. Annu.al Report for 1956, p. 19 
Materials Su.rvey: Alumim1m 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 compaqr 1 s 

role as a 11marginal 11 supplier of ingot is hard to reconcile with 

being a competitor of its own customers. As mentioned earlier, in 

ita role as a supplier of ingot Aluminium Limited has powerful allies 

in the American independent fabricators. Should Aluminium Limited 

be unw1se enough to enter the fabricating field in _the United States, 

i t would only drive the independents to make comon cause with the 

Big Three producers against the 11 foreign11 competition. 8 

A similar line of argument may hold for Western Europe as 

well. If that·is so, Aluminium Limited showed reluctance to advance 

in the fabricating field beyond its pre-war position, not so much 

because of the tonnages i t did sell, but because of the tonnages 1t 

hoped to sell. If it turns out to be true that Western Europe is 

lesa of a customer of Canadian metal than may have appeared probable 

a few years ago, this would remove the chief reason for not being 

aggressive. It ahould therefore not be surprising if Aluminium Limited 

started to intensify its fabricating activities in Europe before very 

long. 

J'ortunately for 1t s long term outlook, Aluminium Limi ted 

need not be concerned about the feelings of established local producers 

and fabricators in all regions of the world. In some countries, lesa 

industrialized than those of North America and Western Europe, Aluminium 

8 The fact that well over 70 per cent of Aluminium L1mited1 s common 
stock is owned by United States investors does not appear to modify 
the Americans' practice of considering Aluminium Limited as a foreign 
compaey. 
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Limited has been the first firm to start aluminum prodation or 

fabriœting or has breathed life into faltering loœl attempts to 

do so. In auch an environment there is no reason to leave fabrication 

to independante. In fact, the Canadian company may well have to follow 

the exemple of the Pittsburgh Reduction Compai\1 and tak:e the initiative 

in fabricating as well. In the case of the Pittsburgh Reduction 

Company this was due to the lack of interest among independant 

fabricators. In tne case of Aluminium Limited's investments in 

underdeveloped countries it may be due to the lack of local capital 

alld technical knowledge. It ie not eurprising, therefore, to see 

that in countries like Brazil, Japan and India Aluminium Limited's 

investments are fully integrated. from the mining of bauxite to the 

fabrication of the metal. 

Investments of the type now existing in Ind.ia and Brazil 

are still a rather small part of Aluminium Limited 1s investment 

portfolio. As time goes on, however, they mq well grow to be an 

important part of the Canadian firm 1 s activities. 
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CONCLUDING BEMARK5 

It is diffieult to summarize the foregoing analysie in a 

few, simple statements. Reality is too eomplex to make generalisation 

easy. Nevertheless, it should be possible to offer a few observations 

on some of the issues involved. 

It is of more than passing interest to note that the 

trad.i ti onal monopoly concepts are woe:f'ully ina.deqœ te in vi ewing the 

industry. At the moment of writing the Aluminâm Company of Canada 

Limited is still the only produeer ani the only seller of primary 

aluminum ingot in this country. By textbook definition, the company 

is a monopolist. In the broader meaning of the term so eommonly employed 

in economie 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 w1 th a sloping demand curve. It has often 

been observed that auch firme do not display the traditional textbook 

behavior expected from them. Usually, over extended periode of time, 

their priees are lover than 11what the market would bear11 • This, it 

is then argued, is no basic departure from the expected pattern, in 

auch a case a firm merely maximizes its monopoly profit over a longer 

period of time. The question~ well be asked as to vhat extent the 

Aluminum Company of Canada resembles this concept. 

By far the largest part of the company' s product is sold 

abroad where it eompetes with that of ether suppliera. 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 Canada is 

a marginal supplier with continued sales depending heavily on the goodwill 

which the company has to create. In auch a situation monopolistic 

practices can be dangerous. Even 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 independant Canadian fabricators 

2~/lb. more than it would normally charge. There is no duty on ingot in 

Canada, so the independants could import their metal requirements instead 

of buying from Alcan. Should auch priee discrimination be practised in 

a time of acute metal shortage, it is conceivable that Alcan would earn 

a 11monopolist's profit 11 • It would do so, however, only on lees than five 

1 
per cent of its total output. It is most unlikely that the considerable 

damage 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 incrementai earnings. 2 

Alwninum prod.ucers in North America have charged priees 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 as 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 aubstitute 
materials is high. 

3 This is also acknowledged for the pre-war period by Wallace, op. cit. 
p. 233. In this context, incidentally, Wallace defines a 11 normal 11 return 
as consisting of earnings of 8 percent. Anything which is over this rate 
is a monopoly profit. Having in mind the tru~ dynamic nature of profits, 
as compared with the static, neo-classic concept, auch a definition would 
seem to be of limited value. Profits vary over time. What ~ 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 ana.lysis dynamic nwindfalls 11 • 
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The term "maximisation of profi ts 11 1s unfortunate because of the 

connotations it carries. It conjures before the eyes of the reader 

a socially detrimental act, that of eXploitation of the economically 

weaker party. To be sure, under the static aseumptions of the classical 

model, this connotation is correct. In a dynamic situation, however, 

11 maximizing profits" is often accomplished by a low unit profit, high 

volume policy. Such a policy yields essentially the same socially 

useful resulta as are expected from the classical model of competition. 

To return to the Aluminum Company of Canada, there is li tt le doubt that 

this company 1s policies fall within the latter category. 

Q.uestions of market control and whether a profit is 11 too high" 

or 11 normal 11 are truly universel and not confined to distinct geographical 

areas. An issue with a more Canadian fiavor which concerne 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 foreign control of industry 

in Canada is harmful. To diseuse this issue per se would, of course, 

not be within the ecope of the present atudy. It may be of some 

interest, however, to look at the role which American capital has plared 

in the Canadian aluminum ind.ustry. 

Until 1928, Alcan was a fully owned su.bsidiary 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 

Jl, 1955, 26 per cent of Aluminium Limited's common stock vas owned by 
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1 Canadians, 72 per cent were owned by Americana. At that date the 

Canadian participation was worth more than $250 millions at then 

prevailing market priees. This is believed to be a larger Canadian 

equity holding than that at risk by Canadians in any other Canadian 

2 manufaeturing enterprise. While it is 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 bas little influence on whether the company should 

be considered truly Canadian. A very large share of the company 1 s 

output is at present sold in the United States, and this dependance 

on the American market may even increase in the future. Yet the fact 

that almost three quartera of the business is owned by Americans has 

in no way enhanced the compaey's position in that market. The American 

industrial community considera Alcan as a foreign company irrespective 

of the predominance of American ownership, and the company has little 

choice in the matter. 

~uite apart from its marketing aspects, there seems little 

doubt that Alœn ia a Canad.ian compaey f'orming an integral part of' the 

Canadian econo~. Its production facilities are located in this country, 

it directly employe some 22,000 residents of Canada, it uses one of the 

main natlli'al resources and the Company' s product is one of Canada' s 

major exporta. With this in mind, the company 1 s contribution to Canadian 

1 A1can Submission to Gordon Commission, op. cit., p. 17. 

2 Alcan, ~., p. 17a. 
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1 economie development is unquestioned. 

Aluminium Limited, on the other hand, is more international 

than its main operating subsidiary. Before the war, Aluminium Limited 

vas probably not much more than a sales agen~ trying to place Alcan's 

metal. Since the var, its function of financing investment projects 

has become more prominent. Most of it has served so far to supplement 

Alcan's smelting operations.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 Canadien, 

they do have a profound significance for Canada. 

It will be remembered that the Canadian aluminum industry 

came to life as a result of the inflov of foreign capital. Some of 

the fUnds for current e~ansion still come from abroad, mostly the 

United States. The fact stands out, however, that the industry becomes 

lees and less dependent on these aources as time goes on. First, stock 

or bond issues are subscribed to in Canada to an increasing extent. 

Second, a 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 dependënce on foreign 

capital would be lessening. In as muchas Aluminium Limited uses cash 

1 This refers to the Alnminum Compa~ of Canada as distinct from 
Aluminium Limited. The latter was disc1~ssed at sorne length in Chapter 
Fifteen. Alcan, on the other band, is more predominantly Canadian also 
with respect to top level management. Its president lives and works in 
Montreal, and of its directors and senior 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 increased 
ecale of operations but also by a change in the location of alumina 
plants. In the past, they vere located in Canada, as for instance in 
Arvida. Nov, however, they tend to be built near the ore mines to effect 
a dual saving in transport and labor cost. 
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generated for investment projects in other parts of the vorld, it 

contribates to Canada becoming gradually more of an exporter and lesa 

of an importer of capital than it has been in the past. 

As an industry based on one of Canada 1s abundant natural 

resources and exporting most of its product, the aluminum industry 

is of course not unique. At first glanee it may seem comparable to 

the nickel industry. Although both are ovned to a large e:xtent by 

American investors, both are independant from parent companies in 

the United States. In both cases this greâer degree of corporate 

independance is in some measure the result of United States anti-trust 

action. According to o. Main, 1 it has been suggested that International 

Nickel, vhich vas first an AmPrican company vith head.quarters in 

New Jersey, was made a Canadian company to remove it from the jurisdiction 

of Amerioan antitrust action. Aluminium Limited was probably not 

formed primarily for the purpose of avoiding United States anti-trust 

action. However, a recent anti-trust decision forcing the separation 

of ownership between Alcoa and Aluminium Limited had the affect of making 

the two companies independant from each other even though thef had 

acted independently for some years prior to the court decision. 2 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 betweenAlcoa 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 bave been rather unusual if the7 had not communicated vith each 
other at all. However, Judge Learned Rand acknowledged that for some 
years prior to his decision in 1950 there vas no evidence of collaboration. 



- 237-

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, a 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 ia 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 priee advantage. Should the ratio of priees of competitive 

materials change to the disadvantage of aluminwn, important sectors 

of demand may awitch to alternative materials. 

The two metals are different on the supply aide as well. 

NiCkel production is feasible only to those who own or control deposits 

of su.fficiently high quality, and these are not in abundant supply. 

Bauxite, on the other hand, is not a scarce commodity. Presently known 

deposits of high grade commercial ore are far too large to be controlled 

by any one compa~. Power is somewhat lees abundant, but even here 

the element of rigidity of supply, which can be observed with nickel 

ore deposits, is lacking. 

The International Nickel Company andAlcan are both monopoliste 

in the text book sense. Yet neither behaves like a text book monopolist 

should. In his study of the Canadian Nickel industry, O. Main comes 

to the following conclusion: 1 

1 Ibid., p • 125. 
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"·•• (T)here is considerable evidence to sapport the 
belief that, in the niCkel industry at least, monopoly control does not 
necessarilT lead to stagnation. The concept that monopoly control 
means stagnation, waste, and inefficiency is based on the assomption 
that the monopolist has an assured position through time and that he 
faces known market conditions. It will be ar~ed, however, that the 
large corporation, in a dynamic situation, faces many uncertanties 
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 fail 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 

and aluminum. Both failed to pursue a traditional monopoly policy, 

although for different reasons. Nickel displ~ed a market behavior 

approxtmating that of socially usetul 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 continue to shift rapidly to the right. The motive 

in the two instances may have been different, the resulte are essentially 

the eame. Neither producer has been a good illustration of the 

Robinson and Chamberlin models. 

Aluminwn is in many ways also similar to the Pulp and Paper 

industry. Like a.luminum, pulp and paper is one of Canada 1s major export 

commodities based on a raw material which is in chronic short supply in 

the receiving countries. Commodities, like aluminum, pulp and pa.per and 

nickel, will continue to be an integral part of United States-Ca.nadia.n 

trade relations. These industries, which were developed mostly by 
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American capital, tend to strengthen Canada1 s position vis-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 interdependance of United 

States-Canadian economie relations. However, once the discussion 

has been removed from the arena of political controversy, it may well 

turn out that Canada will ultimately be drawn more rather than less 

closely 1nto 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 reaource 

industries, would be able to bargain from a position of strength. 
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CANADIAN liXPORTS OF PRIMARY ALUMINUM 

1905 - 1915 

(in thoQsands of dollars) 

Period Ending United United Other Total 
Match 31st Kingdom States Markets Exporte 

1905 92 108 197 397 

1906 99 69 241 409 

1907 193 211 6)2 l,OJ6 

1908 444 108 484 1,036 

1909 180 18 133 331 

1910 283 1,300 303 1,886 

1911 324 477 106 907 

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 Statiatics, Trade of Canada, Volume II, Exporta. 
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CANADIA.N EXPORTS OF PRINARY ALUMINUM 

1916 - 1935 

(in thousands of short tons) 

Period Ending United United Other Total 
March 11st Xingdom States Markets E:x;ports 

1916 5 2 7 

1917 9 9 

1918 4 2 J 9 

1919 4 J 3 10 

1920 J 6 1 10 

1921 2 5 7 

1922 2 1 3 

1923 6 1 7 

1924 1 4 3 8 

1925 2 4 5 11 

1926 2 7 3 12 

1927 10 2 12 

1928 2 20 5 27 

1929 4 11 ? 22 

1930 6 15 18 39 

1931 3 5 8 16 

1932 5 1 4 10 

1933 4 1 4 9 

19)4 11 1 5 17 

1935 14 2 7 23 

Source: Dominion Bureau of Statistics, Trade of Canada, Volume II, Exporta. 
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CANADIAN EXPQRTS OF PRIMARY ALUMINUM 

1936 - 1955 

(in thousands of short tons) 

Per iod Enciing United United Other Total 
March 31st Kingdom States Markets Exports 

1936 17 2 9 28 

1937 21 4 9 34 

1938 29 10 16 55 

1939 36 2 34 72 

Period Enciing 
Dec. 31st 

1940 56 16 15 87 

1941 170 13 9 192 

1942 16o 110 44 314 

1943 235 126 14 375 

19Li4 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 40 412 

1953 189 233 37 459 

1954 211 198 59 468 

1955 259 194 58 511 

Source: Dominion Bureau of Statistics, Trade of Canada, Volume Il, Exports. 
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TQTAL ASSETS BEFORE RESERVES 

(in millions of dollars) 

Aluminium Aluminum Company 
Limited of Co.nad,a 

1945 480 411 

1946 490 415 

1947 514 445 

1948 587 4)4 

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 diminishing balance to straight 1ine depreciation. 

Source: Financial Statements, Aluminium Limited, 
Aluminwn Compaey of Canada Ltd. 
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SALES AND OPERA.TING REVENUES 

(in millions of dollars) 

Aluminium Aluminwn Compaey 
Limited of Canada 

1945 114 n.a. 

1946 111 n.a. 

1947 153 n.a. 

1948 209 n.a. 

1949 199 n.a.. 

1950 227 n.a. 

1951 284 204 

1952 333 243 

1953 336 258 

1954 328 * 236 * 
1955 412 275 

1956 483 309 

* Change from diminishing balance to straight line depreciation. 

n.a. stands for not available. 

Source: Financial Statements, .Aluminium Limited, 
.Aluminum Compaey of Canada Ltd. 
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NET INCOME AETER TAJŒS 

(in millions of dollars) 

Aluminium Al umi num Com:pa.ey 
Limited of Canada 

194.5 12 12 

1946 12 12 

1947 16 18 

1948 27 24 

1949 27 24 

19.50 33 31 

19.51 29 2.5 

1952 22 19 

19.53 19 21 

1954 3.5 * 33 * 
19.55 48 41 

19.56 .56 4.5 

* Change from diminishing balance to straight line depreciation. 

Source: Financial Statements, Aluminium Limited, 
Alwninum Company of Canada Ltd. 
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ALUMINIUM LIMITED 

Nwnber of(1) 
;Qœ: Q~m~n ~at~ 

Capital Stock Net Cash 
Oommon Shares and surplus In come DiTidends 
(in millions) (in dollars) 

1945 7.4 13 1.55 .ao 
1946 7.4 14 1.61 .90 

1947 7.4 15 2.15 1.00 

1948 7.4 17 3.67 1.3:èi 

1949 7.4 18 3.6) 1.)0 

1950 7.4 22 4.67 1.72i( 2) 

1951 8.2 26 4.54 1.77'!( 2) 

1952 8.2 28 4.31 2.00 ( 2) 

1953 9.0 31 4.24 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 ~ents in U.S. dollars after 5th Sepember 1950, inc1uding 
u.s. $0.75 in 1950. 

Source& Aluminium Ltmited, Annua1 Report 1956. 
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