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The Structure of Trade of Trinidad and Tobago

By and large, Trinidad and Tobago is a typical Caribbean economy

with a plantation history. There exists a long-standing legacy of
structures making for firmly established patterns of production and trade
based mainly on the sugar industry and a few other agricultural exports.

During the nineteenth century, some diversification of output took place

HC 15
Ly X
v L

:i

(]gijy

[ |

away from sugar and towards other agricultural products such as bananas,

cocoa, citrus and coffee. The base of the economy was later expanded

by the discovery of petroleum. During and after World War II, significant

changes occurred in public economic policy as more executive power was

gradually transferred to the Government of the island and some impetus
was given to the promotion of small=-farm residentiary agriculture. This

has contributed to further diversification of the economy.

The export sector, though very large relative to national product,

cocmprises few products, some of which are sold in tenuously held and
protected metropolitan markets; this is the case particularly with sugar
and fruits. The main export, petroleum and ite products,arethe most

important single source of foreign earnings and government revenue.
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We have outlined a theoretical statement on metropolitan
enterprise and mineral industry in the Hinterland Caribbean economies.
The two industries from which these general principles were mainly
derived are examined in Section B. The industries concerned are
those of bauxite and petroleum, which are major sources of income

creation for six Caribbean economies.

Both these industries are operated by the modern form of
metropolitan enterprise known as Multinational Corporations. The
products of both are important, in fact strategic, inputs into the
metropolitan industrial complex, chiefly that of the North Atlantic.
As such, these industries represent latter-day forms of the

incorporation of Hinterland resources into Metropolitan economy by

means of Metropolitan enterprise.

Taking each industry in turn, we shall first review the
technological events which gave rise to its commercial birth in the
Metropole. The development of demand for the commodity will be
outlined. Then we examine the circumstances under which the

industry came to be dominated by a single firm or a small number of



large, vertically integrated firms. The particular value of vertical
integration to these firms and in the industry is analysed. The
conditions under which the firms became multinationalised, and drew

the Caribbean into their complex of activities, are examined.

Next, we analyse the process of output determination for the
Caribbean mineral industry as a process of decision~making by the
particular MNC's in the industry. Then, we take a select number of
Caribbean countries, showing for each the development of its mineral
industry, and discussing output and income-determination in the light

of the history of the commodity and the MNC's which produce it.

Bauxite

Bauxite is used chiefly for the manufacture of aluminium metal.
A discussion of the bauxite industry, therefore, must be based on an
analysis of the development of the aluminium industry. It is the
production of aluminium which gives the derived demand for bauxite
ore, and bauxite is in fact produced chiefly by aluminium companies
which have integrated backwards to secure supplies of the chief raw

material required by their metal production facilities.



(i) Technological Background

Although aluminium is the most abundant metal in the
earth's crust, it occurs nowhere in its free state and is most frequently
found in combination with oxygen. Aluminium ores also commonly
contain silicon, iron and titanium. The existence of the metal was
confirmed in the early part of the 19th Century, and it began to attract
attention principally because of its light ‘weight in relation to its
strength.1 Large-scale commercial production, however, had to await
an economical method of extracting the metal from its ores , Since
the traditional smelting methods used for older metals such as iron

and copper were not suitable for aluminium.

The method was provided by the rapid development of the
science of electrochemistry in the latter part of the 19th Century.
"The introduction of an effective dynamo" indicates Wallace "gave a
great impetus to experiment with electrometallurgical and electro-
chemical methods of reducing highly refractory metallic compounds." B
For aluminium, the breakthrough came in 1886, when Hall in the United
States and Heroult in France each independently discovered a means
of reducing the metal. The method consists in essence of bringing

to a molten state a mixture of aluminium oxide and aluminium's double
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flouride - cryolite - and passing an electric current through. This

drives off the oxygen and leaves molten aluminium behind.

Virtually at the same time, K.]J. Bayer perfected the technique
by which aluminium oxide ~ alumina - is extracted from the most
common aluminium ore, known as bauxite. 3 In this process, the
bauxite is first crushed and ground into fine particles, and calcined
to drive off the free moisture. It is then "washed" with a solution of
hot caustic soda, which dissolves the alumina and leaves the remaining
elements behind. Alumina crystals are then precipitated by "seeding"
the solution with hydrated alumina. The crystals, when washed and
calcined, become a fine white powder which is then ready for the

reduction of aluminium.

These two processes - the "Bayer" method of extracting alumina

(beneficiation) and the "Hall-Heroult" method of extracting aluminium

(smelting) = have become characteristic of the bauxite-aluminium

industry all over the world. There have been substantial improvements,
modifications and adaptations to both methods over time, resulting in
increased efficiency and lower real costs. But they remain basic to

the industry and to its differentiation into various stages of production.

4



These stages can be conveniently divided into four:

In the first, mining and drying, the bauxite is removed from the
earth, crushed and calcined. The second and third stages, beneficiation
and smelting respectively, have already been described. In the fourth
stage - semi-fabrication - aluminium ingot is worked by such methods
as recasting, rolling and extruding, to produce such products as rod,

sheet and wire.

The existence of clearly demarcated stages of production in the
industry has a twofold significance of relevance to our analysis. First,
it means that the various stages can be, and in fact are, widely
dispersed by geographic location. Traditionally, mining takes place
where the deposits occur, smelting near to sources of abundant,
low-cOst power,and semi-fabricating near to markets. Beneficiation is
fairly 'footloose', taking place sometimes near to the ore supplies and
sometimes near to smelting. Secondly, the existence of these stages
ha's meant that vertical integration of the firms in the industry was of

particularly great value and had particularly important consequences.
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(ii) The Growth of Demand and of Output

Whereas technological progress was responsible for the
birth of the commercial aluminium industry, both technical and
structural changes outside of the industry gave rise to the rapid rate

of growth of demand for the new metal.

Two industries were of critical importance to aluminium's early
process of growth: electricity and automobiles. 4 The one induced a
growing demand for transmission cable, the other for metal parts.
Aluminium was well suited to supply both needs. As cable, it weighed
less than half a copper cable of equal conductivity; as metal for
automobile parts, it was much lighter than the older competitors, if
softer and of low relative strength. The latter disadvantages were in
large part remedied by the development of copper and zinc alloys of the
pure metal. Thus, aluminium found two large growing markets for
metals where it was able, by virtue of its peculiar properties and the

maintenance of a price advantage, to displace the older metals in many

incremental uses.

The two World Wars in the 20th Century have provided enormous

stimuli to the growth of demand for aluminium. For one thing, the wars

>



accelerated technical progress in the use of aluminium and in the develop-
ment of more and more alloys of the metal. For another, it demonstrated
far more effectively than commercial advertising the broader and broader
range of uses to which the metal could be put. The First World War was
chiefly responsible for the emergence of the metal as a chief material in
the growing aviation industry; the Second was important in broadening its
application to all forms of transport equipment and to a new use, the
building industry. Both wars also induced a substantial growth of capacity

which could then be diverted rapidly to satisfy peacetime civilian demand.

The period since the Second World War has been marked by the
growth of the use of the metal in the building construction industry, its
continued importance in the manufacture of transport equipment, and the
proliferation of its application to a large number of durable consumers'
goods. This process has received considerable assistance through the
continued development of aluminium alloys and of new ways of working

the metal.

The high rate of innovation within the industry, the attractive
properties of the metal, and its price competitiveness relative to its

main substitutes, have all contributed to the displacement by aluminium
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of the older metals in incremental consumption. Consumption of aluminium
is now higher than that of any other non-ferrous metal. Displacement,
together with high income-elasticities for metals as a whole associated
with structural change in metropolitan economy, ha's been responsible |

for very high rates of growth of demand. An indication of this is given in

the following Table.

Table 1 - Indications of world aluminium consumption, 1900-1965.

World Total Percent Increase
Over Previous

Fiaurs

Production: 000 Metric Tons

1900 7.3

1910 43.1 + 490.4

1920 128.0 + 197 .0

1930 266.1 + 107 .9

1938 582 .4 + 188.6
Consumption: 000 Iong Tons

1950 J557 .4

1960 4147 .2 + 166.3

1965 6262.1 + 500

Sources: Wallace, op. cit. Appendix Table 38, and Huggins, H.D,
Aluminium in Chanaing Communities, p. 235, 238.
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The Table shows that high growth rates have been characteristic
of the industry since its inception, and that the period since the Second
World War has been one of extremely high absolute and relative growth.
From all appearances, aluminium is now in a veritable Golden Age.
Consumption in the United States, where per capita uée is highest and
where the possibilities for substitution for other metals are coming close
to exhaustion, is nonetheless expected to grow at twice the annual rate
of growth of the Gross National Product in the late 1960's and early 1970's.
This is expected to give rise to a minimum rate of growth of consumption

S In Western Europe, where per

of between 6 and 8 percent per annum.
capita consumption is lower, consumption was projected to grow by 136
percent in the eleven years between 1959 and 1970 .6 In lower-income
areas where the utilization of the metal has yet reached the intensity

characteristic of the United States and Europe, the annual percentage

growth of demand may be even higher than that in the latter two markets.

Table 2 gives the trends in aluminium consumption by country

and region since 1950 .
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Table 2 - Trends in Aluminium Consumption, 1950-1965

1950 1965
Percent World Aluminium
Consumption

United States 820 44 .2
Canada - '} 3.7 2.4
Western Europe 25,0 23 .4
Centrally Planned Economies 15.6 2.7
Japan b2 5.2
Rest of the World 29 3.6

Sources: Calculated from Data in Huggins, op. cit. p. 238 and Girvan, N.
The Caribbean Bauxite Industry. I.S.E.R, 1966. p. 36

The important changes have been the relative decline of the
United States, Canada and Europe in world consumption, and the rise of
the share of the Centrally Planned Economies and of Japan. It should,
however, be borne in mind t hat North America and Europe were
experiencing falling shares of a rapidly rising absolute total. The
absolute volume of consumption by North America and Europe increased by

some 3.5 million tons in this period, some 249 percent of the 1950 level.

World production trends are shown in Table 3.
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Table 3 - Trends In the Shares of World Production of Primary
Aluminium by Countries and Reqgions, 1900 - 1965

Percent Total World Output

1900 1935 1965
United States 44 21 36
Canada = 8 12
West Europe 56 69
Centrally Planned Economies - 24 g2
Japan - 4
Australia = = 1

Sources: Calculated from Data in Wallace, op. _cit. and Girvan,

Oop. ait. n. 27

In the middle of the great depression the United States' share
of world output had fallen relative to the beginning of the century, and
that of Western Europe had increased. By the end of the Second World
War, however, the United States share of world output had increased
substantially. The share of the U.S. and Canada was still 48 percent

in 1965, but in recent years this share has again been falling and that

of Western Europe rising.

(iii) Metropolitan Enterprise. (a) Alcoa and Monopoly

The Appropriation of Technology

As the history of aluminium as a commercial metal dates from
the technological breakthrough in electrolysing alumina, so does the

history of the organisation of the industry start with the appropriation
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by a firm of this technology through patent rights. In Europe four firms
were operating under the original patents of Hall and Heroult by the turn
of the century. However, in the United States, with which we are
principally concerned, it was a single company which emerged with
patent rights. It thereby obtained a strategic head start in the industry
in its early years which helped confer upon it a long-lasting monopoly
position. This firm was the Pittsburgh Reduction Company, formed in
1888 by Hall and a number of Pittsburgh investors. To quote Wallacs:

"The Hall and Heroult process was essentially too

simple to permit patentable modifications or

variations upon the basis of which competing

firms could be established during the life of these

two patents. It was as if a law of nature had

decreed that the intense competition of many

would-be parents should yield a single type of

child fitted for survival, while man-made law

prohibited imitation during its youth. The com-

petition of inventors induced a monopoly of

production." 7

The period of sole production rights under the original patents
expired in the United States in 1909. But by that time the Aluminum
Company of America, as it was now called, had developed such a powerful
position in the industry that it resisted all challenges to this position
until its monopoly was ended by Government action in 1945, Basic to its

success in this regard was the consolidation, from fairly early in its life,

of all stages of production in the industry within the embrace of its
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corporate activity. Vertical integration, as we shall see, flowed not
only out of the need to secure economies in the production of aluminium,
but also out of the natural compulsion to preserve and enhance the
original monopoly position of the firm in the United States aluminium

industry.

Vertical Integration

One of the earliest forms of vertical integration for this firm
was forwards, into fabrication. This was due to the fact that metal-users
were ignorant of the applications of the new metal and the company itself
had to demonstrate these by setting up its own fabrication plants. 8
Whereas forward integration into fabrication has remained a feature of
the firm, it has never been total or near-total in the sense that the
firm's production of aluminium has been fully or near-fully absorbed by
its own fabricators. . One reason for this is the ease of entry into the
fabricating industry, a consequence of the large number of fabricated
products and the relatively small capital and technical resources needed
to set up facilities to produce any one particular product. The fabricating
industry, therefore, contains a large number of small firms. Another reason

was the apparent tendency for rates of return to be lower on fabricating

than on production proper,lo in conjunction with the fact that since the

+
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firm had a monopoly of primary production the incentive to integrate

forward to assure itself of outlets for its own metal was reduced.

Horizontal and backward integration, however, was made
virtually total from early in the life of the firm. That is to say, it came
to acquire or itself construct facilities to supply itself with virtuzally
all the electric power, the alumins and the bauxite required to support

its production of primary aluminium.

Electric power is consumed in enormous quantities in the

11 approximately 15 percent of the

production of metal from alumina
manufacturing cost, it was recently estimated, consists of eleciricity
costs .12 Smelting, therefore, requires an abundant and reliable supply
of low-cost power. As early as about 1900 Alcoa, in recognition oi the
economic and strategic value of owning its own power, began an
energetic programme of acquiring and constructing hydro-power
facilities. In the first decade of the century hydro-power capacity or
potential was developed or acquired at three sites in the United States
and one (Shawinigan) in Canada. By far the most strategic acquisition

was that of large-scale power facilities and potential along the Sagusnay

River in Canada, in 1924.13  One consequence of this was the exclusion

Fl
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of a potential competitor who had contemplated using the facilities for
aluminium production. Although the company later officially denied
knowledge of such plans, and thereby implicitly denied that it had
intended to exclude competitive aluminium production by acquigition
of these facilities ,- it already had, at the time, sufficient reserves of
power to support the expansion of both domestic and foreign aluminium

capacity.

Ownership of its own vower gives Alcoa, and any aluminium
producer, certain crucial econcmic advantages in the production of
metal. Electricity can be obtained in reasonably regular and reliable
supply at a lower cost than from existing electricity producars. The
lower costs are due to at least three factors. For one thing, the
capacity of the power plant can be related specifically to the require-
ments of the smelter, and the former can be operated at near-full
capacity contim‘ib:usly. This eliminates the need for costly peak load
facilities that most commercial users have to carry, as well as the
higher costs of wide fluctuations in the proportions of capacity used.
A second factor is that facilities for the conversion of alternating to
direct current in the smelter may be eliminated as the power plant may

incorporate direct current generators. Most critical of all, the company
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can develop power sites in olacas of abundant low-cost power potential
which are reasonably accessibls to raw materials and markets, but which

may not have been developad otherwise because of the absence of demand.15

In addition to dirzct cost advantages, own=account ownership
and develogzment of hydro~power potantial had the strategic value of
making it more difficelt for potential competitors to enter the industry
at all. This was particularly strong in the United States, whers there
is a scarcity of suitable sites for the davelopment of the kind of power
required by aluminium smelting. As Wallace points out:
it &= : LES E e :
A new aluminium enterprize would require cheap energy
which was well loczted with respect to ore and markzts.
Unless power could be obtained which would enable a
new firm to lay down aluminium in a given market at &
cost, all things coasidersd, which was not far above
the cost to old procucers of reaching that market with
a metal made by developing a part of their power
reserves, a new firm would not be able to enter the
industry with a reasonable expectancy of profits." 16
By being first in the industry and by its foresighted and aggressive
policy of acquiring the most obvious power sites from very early in its life,
Alcoa not only secured reserves for its own long-term expansion, but also
reducead the availability of suitable power potentials to possible competitors.

In the 1920's the United Siates Department of Justice, concerned at

monopolisation in the industry, cited as a reason the lack of suitable
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power facilities for possible new entra.nts,l7 As we have already seen,
this was one consequence of the company's acquisition of the enormous

power potential of the Saguenay in the 1920's.

The other links in the chain of the company's integrated
activities were those of alumina manufacture and bauxite mining.
At the outset, the company imported alumina from Germany. But this
was only & temporary measure lasting until Alcoa could secure the
independence of its own supplies. Six years after its formation the
ccmpany acquired bauxite deposits in Georgia, which was beneficiated
for it by a chemical company. Scon after the turn of the century it
acquired the far richer fields in Arkansas, and built an alumina plant
in East St. Iouis to carry out the beneficiation. Thus the company
*shifted terrain' from one raw material area to another within the
metropole, a pattern which was to assume international proportions

later in the life of the industry.

The Incorporation of the Caribbean

It was not very long before the company began to look abroad
for other deposits to "engross”" . It was logical that, given the lack of

large-scale deposits of bauxite within the United States, the company

4
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would have to be on the hunt for overseas reserves to secure its supply
position until well into the future. When, however, a party of Alcoa
representatives arrived in then British Guiana in 1914 "to stay until all
the workable deposits had been optioned or acquired for the Arnericans‘,'lB
it must have had more than the prospective needs of the company in mind.
the fact that they wished to secure all the deposits rather than some
specified quantity; and the fact that "through persistent litigation,
negotiation, and compromise (the company) had acquired a very large
proportion of the suitable bauxite of British Guiana by 1925"19 suggests

that there was the additional motive of excluding competitors from access

to deposits.

In fact, the company did have competition for the known
deposits of this Caribbean Hinterland country. (These deposits had been
discovered and identified by the Govermment of the then Colony). At the
very outset representatives of German capital had visited the colony
together with the Alcoa officials to investigate its bauxite potential,
but by arrangement between the firms and their local promoters the
field was left entirely to Alcoa. Subseguently, between 1919 and 1923,

a representative of the Uihlein family acquired ore deposits in the

territory which were destined for use by the family firm in its bid fo

Pl
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enter the U.S. aluminium industry. Alcoa engaged in a bitter legal
battle over ownership of these deposits; when this failed, the company
simply bought out the Republic Carbon Company, the Uihlein firm which
had planned to begin aluminium smelting in the United States and which
owned the deposits in British Guiana. Thus, in one action, Alcoa
disposed simultaneously of the threat to its monopoly aluminium position

in the United States and its monopoly ore position in British Guiana.

An almost identical sequence of events took place in neighbour-
ing Surinam (Dutch Guiana). In the years after 1912 Alcoa secured control
over most of the known bauxite deposits of that country. The Uinlein
firm in the 1920's had also obtained an option on some Surinam deposits,
and these were transferred to Alcoa when it purchased the Republic

Carbon Company.

By the 1920's then, Alcoa had established a position not only
of monopoly, but unchallenged preeminence in the U.S. aluminium
industry. This was based on its original head start through
appropriation of the technology of the industry and consolidated firmly by
means of vertical integration. In this consolidation, Caribbean bauxite

from the Guianas played an important part.

4
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Vertical integration conferred two crucial advantages on the
competitive ability of the firm, and its ability to grow over time as the
market for its product expanded. One was in terms of direct cost
economies, the other in terms of strategic control of much of the vital

natural resources needed by competitors. Of the first, Wallace has said:
Y. .... the decisive advantages of vertical control in
the aluminium industry have been, and are, provision
of the most economical power, neat adjustment of
investment and output between the various stages -
particularly adjustment to the steady capacity of the
power plant - and an assurance of satisfactory quality
in the materials for the reduction process. Thess gains
are made possible by and require the use of sp=acial
coordinating ability on the part of some manayers.
Evidently, a high degrezs of efficiency ordinarily
reguires as a minimum bringing under one managerial
control the preparation of alumina, electrodes and
furnace linings, the genesration of energy, and the
recduction operation. Under some conditions, ownership
of bauxite enables some reduction in cost. Accumulation
of reserves of ore and power sites has, of course, baen
occasioned in large part by considerations of tactical
advantage." 21

And of the second, he concludes:

"In conclusion, it does not seem that the almost complete
lack of new firms in this industry in Europe and America
since the (First World) War can be explained entirely by
the acquisition of large ore reserves by the established
firms; but it is evident that these acquisitions greatly
enhanced the difficulty of the problem facing potential
enirarits.,

It is not clear whether the power problem of an
independent venture in America or Europe could have been
solved more easily than the problem of acquiring
satisfactory ore." 22
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The Multinationalisation of Operations
and The Formation of Aluminium ILtd.

The acquisition of bauxite reserves in the Guianas was only
one aspect of the multinationalisation of Alcoa's activities which took
place in the 1920 decade. In Section A we wrote of the metropolitan firm

in mineral industry that:

.... On the output side, it must become international
inasmuch as the market is becoming international. As
the product is traded between countries, the same
necessities which gave rise to the extension of the
firm from the local to the national level now compel it
to become international - ultimately multinational. To
secure control over export markets - the domestic
markets of other nations in the metropolitan world =
marketing, refining and production must be brought,
so far as it is possible, within corporate frontiers."

In the European aluminium industry, this process took the form
of national firms in France, Germany, Switzerland and Britain extending
themselves into each other's domain. And there was at least one attempt
by a European firm to cross the Atlantic and compete with Alcoa on its own
home market, by vertical integration in the U.S. of smelting and power,
with alumina supplies from its own plants in France. : Had the outbreak

of War in 1914 not cut off the supply of finance from France, it seems likely

that this attempt would have been successful. As it happens, these
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exceptional conditions forced the French firm to withdraw in 1915, and in

order to cut losses its  partly constructed facilities were sold to Alcoa.

In the 1920's Alcoa began its own transatlantic crossing to
secure power resources and smelting plant in Europe. Considerable
interest was displayed in Norway, a country with enormous hydro-power
potential. The company acquired interests in three aluminium companies
based in Norway, all of which owned or had access to water power. One
of these companies, in which Alcoa secured a fifty percent interest and
a majority of directors, was already vertically integrated from bauxite
in Surinam and France, alumina in France, and power, smelting and
fabricating in Norway. Alcoa also purchased a French company with
hydro-power capacity in the Pyrenes and an aluminium producer in
Italy. At the same time the company was securing its exclusive
interest in the enormous Saguenay potential. These activities clearly
demonstrate the company's high assessment of the strategic value of

power respurces,

The initial multinationalisation of the Alcoa's activities,

therefore, was accomplished in the space of few years. In 1928 it

2

formed a new company, Aluminium Ltd., an act which was to change
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the course of development of the industry and the way it affects the

Caribbean.

Aluminium Ltd. was formed not as a subsidiary of Alcoa,
but rather as a nominally independent company which took over owner-
ship and management of most of Alcoa's foreign holdings. After the
change the only non-U.S. holdings remaining in Alcoa's ownership
were the Surinam bauxite operation and part of the Saguenay power
facilities. Aluminium Ltd. was incorporated in Canada, it was legally
separated from Alcoa and in 1936 it was said of it that "In corporate

domicile, location of mines and plants, and in nationality of labour,

In the 1930's representatives of both Aluminium Ltd and Alcoa testified

L . e . EnE: . A L0 i L, 24
Aluminium Ltd. is a British firm enjoying intro-Empire trade privileges.

. . ) 25
in court that there was no common control exercised over the two firms.

In spite of this, there are considerable grounds for concluding

that Aluminium Ltd. was formed and functioned as an agent for the multi-

national strategy of Alcoa, or rather, of the aluminium interests which
owned both companies. Inasmuch as the entire share ownership of
Aluminium Ltd. was distributed between the shareholders of Alcoa in

proportion to’their holdings in the latter, the result was that four
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shareholders owned the majority of the stock in both companies, 26

This situation whereby a small number of individuals controlled both
companies prevailed right up until 1950, when a United States court
ordered that it should be ended.27 Up until that time Alcoa had
continued to produce almost entirely for the United States domestic
market, whereas Aluminium Ltd. had concentrated on servicing the
markets of the British Empire and penetrating thosz of Wastarn Furope.
The companies therefore hardly competed with one another, but rather
were the means whereby the owners of both continued to monopolise
the aluminium industry of North America as well as participate
significantly in the growth of the industry in Europe and the non-

communist world.

For purposesof analysis, therefore, we shall regard Alcoa
and Aluminium Ltd. as being two components of a single decision-
making entity until the year 1950. The choice of that year is
admittedly arbitrary, but it is the year when a Court order was issued
for the two companies to be separated in ownership, and it does mark
the beginning of a period which saw the emergence of market

competition between them.
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The U.S. Gavernment and the End of Monopoly

In the 1930's Alcoa's position as the only domestic producer
of aluminium attracted the attention of the United States Department of
Justice, which formally charged the company with monopolisation under
anti-trust legislation in 1937. An early decision in Alcoa's favour was

reversed in 1945, when the charge against the company was upheld.

Rather than split the company into a number of smaller
companies (as happened in the Standard Oil case) the U.S. Government
was able to break the monopoly by the way in which it disposed of its
own aluminium capacity which had been built during the Second World
War. The Government agency responsible decided that the facilities
should be disposed of in order to create vertically integrated competitors
with Alcoa. A number of smelting and fabricating plants were involved,
but the number of alumina plants - two - set the limit on the number of
firms to which the facilities could be disposed. The firms selected were
Reynolds Metals and Kaiser Aluminum and Chemicals. The disposition
of the facilities was such that by 1948 Alcoa owned only slightly more
than half the aluminium smelting capacity in the United States and
Reynolds and Kaiser shared the other half between them. In 1950,

therefore, a’further court decision was able to avoid the recommendation
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of dissolution of Alcoa, but did direct that the common ownership of

Alcoa and Aluminium Ltd should end.28

It is important at this point to note the many ways in which
Government policy not only affected the course of development of the
organization of the aluminium industry, but also the way in which
Government assistance, particularly during wartime, assisted its growth

and that of the firms engaged in it.

During the Second World War both the U,S. and the U.K.
Governments assisted the substantial expansion of aluminium capacity
required for the war effort. In spite of the U.S. Government's anti~trust
litigation against Alcoa, that company received accelerated depreciation
allowances which enabled it to double its capacity and still accumulate
substantial liquidity at the war's end. Reynolds was able to enter the
aluminium industry through loans from the Government's Reconstruction
Finance Corp. totalling U,.S.$52 million for the construction of two
aluminium smelters and an aluminium sheet factory. Kaiser operated
Government-owned magnesium plants for the Government and was
thereby able to press its case for ownership of the Government aluminium

plants after jche war. Aluminium Ltd obtained long-term loans from the U.K.
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Government for most of its expansion, and advance payments for

29
aluminium from the U.S., Government.

After the War, the terms on which the U.S. Government
disposed of its aluminium facilities to Reynolds and Kaiser were
extremely liberal. Facilities which had cost U.S.$174 million to
construct were sold to Reynolds for $57.6 million; Kaiser obtained for
$43.5 million facilities which had cost $127 million. In both cases the
current replacement costs of the facilities were greater than the original

construction cost.

During the Korean War, all three of the major American companies
received assistance for the doubling of the country's aluminium and alumina
capacity. This took the form of accelerated (five year) depreciation
allowances and a Government guarantee to purchase all unsold metal
produced by the new plants in their first five years of operation. e
The effect of this was not only to considerably reduce the risk involved
in the expansion of capacity, but also to permit high rates of return in
the industry as well as a considerable capacity for self-financed

interest—-free expansion.

Pl
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The U.S. companies' sales and therefore production of both
aluminium and bauxite were greatly stimulated by U.S. Government
purchases of both commodities in the 1950 decade, and particularly
between 1950 and 1957. Government purchases of aluminium were for
the purpose of meeting current military requirements, for the strategic
stockpile, and to fulfill the market guarantees given the producers for the
expansion of capacity between 1951 and 1954. The fotal of these purchases
apparently ran at an annual average of 500,000 tons, upwards of one-third
of total primary aluminium production of the U.S. incj{ustry.31 Stockpile
purchases were also made of "Jamaica-type" bauxite (from Jamaica,
The Dominican Republic and Haiti) and " Surinam-type" bauxite (from
Surinam and British Guiana). At the end of 1963 approximately 8 million
tons of each type had been accumulated, o representing 17 percent and
13 percent each of the total bauxite shipped‘from these two groups of

Caribbean countries in the 1950-1963 period.

Finally, when the companies sought to extend and complete
their vertical integration into the stage of bauxite mining, Government
assistance was provided. As it happens, this involved a further

incorporation of Caribbean bauxite into the North America aluminium

industry.
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Reynolds had acquired a mining subsidiary in Arkansas in the
U.S. after the war, and had in fact become the largest domestic
producer of ore in 1950. Its vertical integration for existing metal
capacity was therefore complete, but for the growth of capacity
envisaged for the Korean War effort substantial new bauxite supplies,
This was provided to a large extent by bauxite drawn from deposits
which were acquired in Jamaica, British Guiana and Haiti, particularly
the first of these threa. Reynolds' initial investment in mining and
assoclated facilities in Jamaica of U.S. $14,5 million was largely
covered by a loan from "Marshall Plan" funds in 1950; $7.3 million
was loaned in U.S, dollars and £1.8 million in sterling. In the same
year Aluminium Ltd received a loan from the same source of $2.5 million
in U.S. dollars and &l.5million in sterling as part financing of the
construction of bauxite mining and alumina manufacture facilities in
Jamaica. Both loans were repayable in the form of deliveries of

aluminium ingot to the U,S. Government stockpile.3

Thus, by the early 1950's, the basic pattern of‘the post-war
development of the North American aluminium industry had been set.
Four large independent companies now existed. Each was vertically

integrated from bauxite mining to aluminium smelting, with varying
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degrees of further integration into power and into fabricating. And in
each, Caribbean bauxite not only played a strategic role in their current
operations, but also in their massive expansion over the next seventeen

years.

Alcoa, it will be recalled, had retained the Surinam bauxite
operation when it transferred most of its foreign properties to Aluminium
Ltd in 1928. By the 1950's, it was drawing the bulk of its ore from
Surinam mines and the remainder from mines in the United States. To
these sources were added the Dominican Republic in the early, and
Jamaica in the late 1950's., Aluminium Ltd had inherited from Alcoa the
British Guiana bauxite subsidiary, the Demerara Bauxite Company. In
the 1950's it set up a major bauxite/alumina operation in Jamaica as well.
Kaiser set up a very large mining operation in Jamaica, from which it
supplies all its ore requirements for its United States production.
Reynolds, as already indicated, draws ore from subsidiaries in Jamaica,

ritish Guiana and Haiti, as well as the United States. By 1964 the
four companies were supplying approximately nine-tenths of their raw

material needs for their North American operations from Caribbean

SOUrces .
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Table 4 shows the structure of vertical integration based
on Caribbean bauxite for that year. The columns show the four companies,
the rows show the location of their vertically integrated operations,
starting with Caribbean bauxite and ending with fabricating in North
America. The Table also gives some financial information on the
companies and indicates the extent of their operations outside of the

American Hemisphere.

In more detailed fashion Figure 1 shows the number, location,
capacity, and ownership of the specific alumina and aluminium plants

which are fed with Caribbean bauxite. This figure applies to the U.S.

companies only.
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TABLE 4

.

rtical Inteqgration of Four Internationz]l Companies on Caribbean Bauxite, 1964
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ik Output Determination by Company

In Section A, we pointed out that the level of output, the growth
of output, and the degree of elaboration of the mineral resource
industry in the Caribbéan are the result of company decisions. Here,
we show how this process has taken place in the history of the
behaviour in the Caribbean of the four major North American aluminium
producers. Each company will be éxamined in turn and, so far as the
available data permit, its decisions regarding the location of its raw
material requirements and of the processing of the material will

be examined. 34

(a) Alcoa and Aluminium Ltd., 1917-1950

The establishment and early growth of thé Aluminum C‘ompany of
America was based on domestic bauxite. Nonetheless, the company
was from eérly in its life looking for foreign reserves of the ore and,
as already recounted, began acquiring bauxite in British Guiana
from 1913. An initial capital investment of five million dollars was
made over the next few years for mining, crushing, and drying, port
and transport facilities. Production began in 1917. In neighbouring

Surinam, similar facilities were established in the post-war period,

and productic;n began in 1922,
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Table 5.

Aluminium Production
- 000 metric tons

Limited.
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Aluminum Company of America and Aluminium
Estimated Production of Primary

Aluminium and Source of Bauxite Supplies.
1916-1950

Source of Bauxite Supplies
- 000 Long Dry Tons -

Rleoaial, Lid. ! Tlotal Total U.S.A. British Surinam Indonesia
Guiana
02 8 60 425 425
59 ya 71 75 569 2 = -
o7 15 72 610 606 4 - =
58 15 73 379 317 Z - -
63 i 5 552 el ol - -
29 8 33 152 140 12 = -
33 8 43 329 310 - 19
58 10 68 639 23 100 16
63 kS 78 584 8321 LWY7 86
67 18 85 700 4472 209 49
74 36 110 560 27 1 136 52
95 36 3l 725 362 160 203
103 2l 134 806 389 197 220
104 34 138 740 344 125 271
80 311 111 484 193 23 168
48 18 66 300 102 66 132
39 16 55 300 158 37 105
34 15 49 316 166 50 100
54 21 75 468 246 111} 111
740 357 160 2V 7
1160 440 11 400
1 551 3 s 371 493
1312 355 451 477 29
352 374 725 n/a n/a 1462 1578
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1947
1928
1929
19360
1931

1932
1933
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1935
1936
1837
1938
1939

Total

100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100
100

UsB R,

100
99
99
99
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92
94
82
S50
63
48
50
48
46
40
34
53
53
52
48
38
20
27

37
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Production in both British Guiana and Surinam climbed very
quickly relative to the company's output of bauxite in the United States.
By 1925, the bauxite drawn from domestic mines had declined to
fifty-five percent of the total; in 1927 it was exceeded for the first

time by ore drawn from the Caribbean.

Table Five gives the available estimates for production by the
company for the period 1916-1950 39 (The output of Aluminium Ltd.,
which owned the British Guiana subsidiary from 1928, is consolidated
with that of Alcoa to give an overall picture of the operations of the
two companies.) It shows that the bauxite drawn from the Caribbean
grew over time and by 1938 the two countries were supplying over |

seventy percent of the total input requirements.

Table Six uses index numbers to show how production in the bauxite
sources changed between 1925 and 1939 as aluminium production of
Alcoa and Aluminium Ltd. changed. Together with table five, it shows
the pronounced trend for incremental input needs to be drawn from the
Caribbean while bauxite drawn from domestic mines is kept at a relatively
stable level. The greater relative increase shown for Surinam, as

compared with British Guiana, over the period was due to the fact that
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the output of the former in the base year was much smaller than that of
the latter. In fact, after the violent fluctuations of the depression
years, output in both Caribbean countries was brought to roughly the

same level and grew at approximatlely the same rate.

During the Second World War, production in the North American
aluminium industry grew substantiai:, i swve pat through the
construction and operation of alumina and sineliting capacity by the
U. S. Government. Output of bauxite in the Unit=d States and in the

Guianas was expanded rapidly to fill the derived raw material needs.

TABLE 6

ALUMINIUM PRODUCTION BY ALCOA AND ALUMINIUM
LTD. AND BAUXITE PRODUCTION IN THE U.S.A.,
BRITISH GUIANA, AND SURINAM, 1930~-1950. (1925=100)

Year Aluminium [ —————— Bauxite e i T e
Total U.S.A, British Surinam_
Guiana
1930 F6 |yl 107 71 315
1935 9o 80 77 63 129
1939 249 225 i 254 355

1950 929 n/a n/a 826 1834
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After the War, production of both aluminium and bauxite declined
but by 1950 production was beginning to grow again under the stimulus
of civilian demand as well as the accel eration of the arms race, and
the outbreak of the Korean War. By this, the terminal year in the
joint analysis of Alcoa and Aluminium Ltd., bauxite from the Guianas
was supplying approximately eighty-five percent of the companies®
requirements. -The level drawn ii. et Goenisoy was then about
1,500,0000 long dry tons - showing a remarkable tendency for the
companies to share their incremental bauxite requirements equally

between the two sources, and to maintain a level of output in each

which was to all intents and purposes the same.

Up to 1950, therefore, the main factors in output-determination
so far as they affect the Caribbean can be summed up as follows.
Consumption of aluminium in the United States was the largest in any
single market, and was growing by the largest absolute amounts. This
demand was satisfied almo_st exclusively by the Aluminum Company of
America and Aluminium Ltd. of Canada, which were commonly owned and
probably commonly controlled. These two companies began drawing
bauxite from the Guianas from the end of the First World War. They

continually substituted supplies from these sources for United States
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bauxite in the satisfaction of their incremental raw material needs,
The secular trend was for ore drawn from the U.S. to be maintained
at approximately the same level from 1916 onwards and for incremental
needs to be supplied equally from the two Guianas. Thus, from the
early 1920's, the secular trend for Caribbean bauxite production
followed that of consumption in the United States and production

by Alcoa and Aluminium Ltd.

(b) Alcoa: 1950-1965

After 1950, we examine Alcoa separately from Aluminium Lid.
and regard each as a distinct decision-making entity. The former
company in 1950 had a production of primary aluminium of 350,000
short tons, giving rise to a bauxite requirement of just over 1,400,000
long dry tons. Bauxite was drawn from two company-owned sources;,
in Surinam, and in the United States. Output of bauxite in Surinam
at this time was about 1,600,000 long dry tons and in the United States
between 400,000 and 600,000 tons. This means that the Caribbean
country supplied about seventy-five percent of the company's raw
material production; but total ore production by the company was
considerably in excess of the needs of its own metal production. At

this time, Alcoa was selling bauxite to Kaiser, who had no sources of
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bauxite of its own. This company's aluminium production of
143,000 tons required bauxite inputs of about 560,000 tons, which

was just about the volume of ‘surplus' tcnnage of Alcoa,

With the outbreak of the Korean War, Alcoa was allocated
205,000 tons of assisted new smelter capacity bv the U.S. Government.
In 1955, with this capacity compict: 2, ' s 2ovpeny initiated a further
round of expansions to capacity which was to add almost 150,000
tons by the end of 1957. The bulk of this company's post-war
expansion was concentrated in this pericd. Further improvements and
additions brought total smelter capacity up to over 900,000 tons

in 1965.

Table seven shows that Alcoa's share of U.S. primary aluminium
production fell from forty-nine percent in 1950 to thirty-five percent
in 1965. This was the result of the growth in the shares of XKaiser
and Reynolds, influenced largely by the actions of the United States
Covernment. Alcoa's share of U.S. production thus shrunk from

total monopolisation in 1939 to about one-third in 1965.
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Over the period, the increase in the company's aluminium out-
put of just over 600,000 tons gave rise fo an incremental derived bauxite
demand of over 2,400,000 tons. The allocation of these incremental
input requirements between different raw imaterial sources was &n
important factor in output-determination for different Caribbean countries,
and yields certain insights into the process of decision-making for th e

MNC.

In :Eactf during the 1950-1965 period, 2Zlcea established mining
capacity in other Caribbean countries, and supplied about two-thirds of
its incremental needs from them. About one-third only was supplied from
its Surinam operation. After rising hy over sixty percent between 1960
and 1952 only, the output of metal-grade bauxite by Alcoa in Surinam
hardly changed over the next thirteen years. Thus, Surinam experienced
a falling share in the input requirements of a company whose share of the
end-product market was itself falling. At the same time, the actions
of the company resulted in the establishment of a bauxite industry in
the Dominican Republic, and the addition of ocutput to Jamaica. This is
yet another example of the company "shifting terrain", in the language

of PBute Plantation Economy.
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Alcoa had apparently secured access to deposits in the
Dominican Republic in 1945. The installation of facilities for mining,
crushing and drying, and shipping, began in 19414 Lut was not
completed until 1958. An annual capacity ¢f one million tons of dried
ore was involved, and production climbed slowly towards this total

between 1959 and 1965.

In Jamaica, the company did not appear cii the scene until the
middle 1950's. A possible reason for this is the fact that Aluminium
Ltd. had begun prospecting, and began to acquire deposits in
Jamaica from 1943. On the evidence, new foreign sources of ore were
being divided equally between Aluminium Ltd. (Jamaica) and Alcoa
(The Dominican Republic) so that the pace of diversification of

supply sources was the same for both companies.

In fact, when Alcoa began to acquire deposits in Jamaica, this
was the first time that both companies were using the same Caribbean
country as a source of bauxite. This may be one piece of evidence

that common control over the two companies had effectively ceased.
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As it happened, Alcoa was too late on the scene in Jamaica to
acquire a substantial amount of reservesof ore. Capacity equal to
the operation in the Dominican Republic - cie wiliion tons per annum -
was established between 1959 and 1963, with production and exports
to the mother company beginning in 1964. Reserves held by the
company in both countries were estimated at between forty and sixty
million tons, while reserves in Surianan wvere probably between one

hundred and fifty and two hundred millicn.

A number of reasonis may be inferred for the company's diversification of
supply sources and allocation of incremental raw material output in
the post-1950 period. It is likely, to begin with, that cost factors
were at work. As deposits were progressively depleted in the United
States and in Surinam, lower-grade ores had to be mined in the
former, and greater 'overburden' thicknesses had to be "stripped™
from the ore bodies in the latter. Compared to United States bauxite,
the deposits in both Dominican Republic and Jamaica are of a higher
grade; compared to Surinam bauxite, they are covered by a far thinner
'overburden', and the shipping distance to alumina plants in the

United States is far smaller.
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Cost considerations could not have been the only or even the
prime factors at work, however. In fact, the cost of bauxite mining
represents an extremely small proportion of the total costs of alum-
inium smelting - according to one estimate, three percent only?E’

This is particularly so where the producer is vertically integrated and
does not pay a market price for the ore or for the shipment of the ore
from mine to alumina plant. It is likely that Aleoz was more concerned
with continuing to assure itself of reseives for long—-term expansion,
to diversify its geo-political supply sources and to continue the

general strategy of "engrossing" as many deposits as possible in

order to reduce the potential supply to competitors.

At the end of the Second World War, Alcoa's raw material position
had certain weaknesses. Its U.S. reserves getting smaller, the
lower quality and increasing depths of the avéiiable deposits made
mining and benefication more costly. In the absence of any other
sources, this meant that incremental needs would have to be met from
Surinam, This entailed the risks of dependence on one Hinterland
country likely to be vulnerable to the political and economic nationalism
then sweeping the Third World. | Being a Dutch colony, Surinam belonged

l
politically to a different Metropole, albeit one within the Western sphere
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of influence. More important, Surinam was seeking and obtaining

a greater degree of political autonomy from Holland, and could be
expected to ask for "Independence™ in the not too distant future .
Perhaps most important of all, the Government of Surinam began to
revise the arrangements for the taxing of Alcoa soon after the War,

in order to enlarge the tax take and to end the company's exploitation
of its previous freedom to set tl.c price < its o7 3 haixite sales to
itself. These changes culminated in an cverall agreement between

the Government and the company in 1958.

In this context, the acquisition of reserves and the establish-
ment of mining capacity in the Dominican Republic in the 1945-]958
period served a long-term, a medium-term, and a short-term end.
In the long-term, it was an addition to the company's reserves for
secular expansion. In the medium-term, it would serve as an
insurance against the disruption or dislocation of supplies from Surinam.
And in the short-term, it could be used for purposes of bargaining with
the Surinam Government for a tax agreement that was not too "unfav-

ourable" to the company.
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These conclusions are reinforced by the behaviour of the
company when a threat to one of its supply sources came in 1960,
not from Surinam, but from the Dominican Republic itself. After the
attempt in which the Dominican President Trujillo was implicated on
the life of the Venezuelan President, the United States broke off
diplomatic relations with the Trujillo regime, and instituted some
economic sanctions against the Republi.:. 11 the ensuing anti-
American campaign, the Government of the Republic singled out Alcoa
as'a target for public attacks, claiming that the company had
undervalued its sales for tax purposes, and threatening expropriation.
In the same year, Alcoa expedited the installation of mining facilities
in Jamaica, completing in four years a capacity which had taken ten
yvears to establish in the Dominican Republic. This was at a time
when the aluminium market was depressed, and the company was under
ho immediate pressures in respect of its bauxite supply position - save
those arising out of its difficulties with the Dominican Government.
In 1960 too, the company acquired substantial deposits in-Australia.
It is possible to conclude that the Jamaican operation functioned as a
form of reinsurance on the Dominican Republic operation, while the

\

reserves in Australia are an insurance on the Caribbean area as a

whole.
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Thus, the company has not only "shifted terrain" from country
to country within the Caribbean, but also shifted to outside of the

Caribbean, considerably broadening the range of its supply options.

Processing and the "Muscovado Bias"

Under vertical integration, the output of bauxite in the Caribbean
is institutionally linked to the producti:n facilities of the MNC's.
Whether further elaboration of bauxite into alumina and aluminium
took place within British Guiana and Surinam depended on the decisions
of Alcoa and Aluminium Ltd. Since the intermediate goods demanded,
and the value added, increase substantially at the alumina and
aluminium stages, these decisions have an important effect on the

rate and pattern of economic development in the Hinterland.

We shall see that in the aluminium industry, until very recently,
there \existed a very pronounced pattern for the bulk of the
benefication, smelting and fabricating stages to be carried out within
the Me tropoles in which the MNC's are based. The "Muscovado
Bias" of Pure Plantation Economy has been reproduced. Many of the
reasons for this are common to all dhe companies and were discussed

in Section A. In this Section, we shall examine the specific factors
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which influenced these decisions for each particular company.

For Alcoa, the incorporation of Caribbean bauxite into its
supply network was, in effect, an extension of a production complex
which was originally based on domestic resources. The pattern
of vertical integration had emerged by the is2cond decade: of theth~
century, when the Caribbean deposits were acquired. An alumina
plant had been built in East St. Louis, and smelting and hydro~-power

capacity had been established in the U.S.A. and Canada.

For this company, therefore, the hypothetical options open to

it as regards the processing of Caribbean bauxite were as follows:

(i) Build an alumina plant in one of the Guianas, for
the bauxite production of both; or in each of
the Guianas for the bauxite production of
each, with hydro-power and smelting expanded
in North America to process the alumina.

(ii) Alumina facilities in either or both of the Guianas,
with hydro-power and smelting in either or both
to process the alumina.

(i#) Alumina, hydro-power and smelting expanded in
North America to process ore shipped from the
Caribbean.
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As it happened, the third option was chosen, and alumina -
power and smelting capacity in the Metropole were simply expanded
to accomodate inputs of Caribbean bauxite. Both economic and

strategic factors must have contributed to this.

On the economic side were the cost advantages of economies
of scale. These apply particularly to alumina and power facilities,
and arisg both out of the capital costs of expansion and of current
operation. Up to a certain point, the capital costs of expanding
existing alumina plant for the required additional capacity \are l.essl‘"*.
than the costs of building a new plant of the same capacity. The
market for aluminium dn the 1920's was so uncertain as to have made
it difficult for any producer to plan on the basis of any reliable
estimate for the growth of aluminium sales, and therefore derived
alumina requirements. This would have been a precondition for the
justification of the construction of a new alumina plant ih the
expectation that it could achieve high levels of output, and
therefore economies of scale in operational costs, in the foreseeable

future.
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By expanding the existing alumina plant, the company
achieved capital cost savings in the expansion of capacity, operaticnal
costs savings through economies of scale, and minimised the risk

in the expansion of its capacity.

More or less identical factors would have operated in
influencing the decision to expand existing hydro-power facilities
rather than to develop potentials in British Guiana or Surinam. The
factors would apply with even greater force in this stage, since
both capital and operational economies of scale are very important
in hydro-power facilities. Moreover, the company had, by 1925,
secured the enormous resources of the Saguenay river, with power
potential sufficient to support the expansion of smelting operations

for decades into the future.

Cost factors, however, may not be sufficient to explain why,
when a new alumina plant was built in 1928, it was located beside
the smelter in Canada rather than beside the bauxite mines in
British Guiana which were to feed it. This plant was built by
Aluminium Ltd. beside its new smelter at Arvida, on the St. Lawrence,

Its ore requirements were drawn principally from the Demerara Bauxite
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Company, the British Guiana subsidiary which had been transferred
to Aluminium Ltd. when that company was incorporated out of

Alcoa's foreign properties.

The options thus open to Alcoa/Aluminium Ltd. were, therefore,
quite simple: to locate the new plan to process British Guiana
bauxite in Canada or in British Guiana. Since a new plant was to
be built in any case, the question of expanding an existing plant
did not arise. In favour of siting the new plant in British Guiana
would have been the cost savings of shipping alumina, which is
forty-five percent the weight of bauxite per aluminium content, rather

than the dried ore.

That the plant was built in Canada notwithstanding, was
probably due to strategic factors. For one thing, although the plant
was to be fed mainl y with bauxite from B.G., the company probably
wished to maintain flexibility with respect to the sources from
which the bauxite was supplied. In fact, bauxite from Surinam and
from the United States was used, at times, to supply the plant.

The input mix could, therefore, be adjusted according to changes

in costs, physical production,and transport conditions, fiscal and
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commercial regimes, and so on. Had the plant been located in
British Guiana, it would have been difficult to retain this flexibility .
For this would have meant that, at times, the company would be
shipping bauxite from the United States and Surinam for processing
to British Guiana. Bauxite would have to be hauled from within

the interior of the United States to the Gulf Ports, and then shipped
to B.G. and finally sent upriver to the plant. Ore from Surinam
would first be sent down the Surinam river to the Caribbean, then
along the coast and up the IDemerara River to the plant. The
difficulties of doing this arise not out of any limitations in the
technology of transport, but in the nature of the transport
infrastructure laid down by the companies. This infrastructure was
specific to two-way links between each Hinterland and its Metro-
pole with virtually no links at all between Hinterlands. Commodity
movements between different Hinterlands, even within the same

company, are thereby inhibited.

Moreover, for bauxite to be imported for processing in British
Guiana, which itself is a bauxite producer, would have continually
exposed the company to charges from the public and the Government

that production of ore within the country was suffering thereby. In



S26

fact, the company was subjected to considerable pressure from the
British Guiana Government at the start of its operations for the
establishment of alumina facilities. The terms of its concession
included a proviso that @nalumina plant to process British Guiana
bauxite should be built on British soil. Many Guianese understood
this to mean that processing would take place locally, but the
construction of the plant in Canada fulfilled the literal conditions

of the contract.

Thus, the second aluminé plant built by Alcoa/Aluminium
Ltd., which was fed almost entirely by Caribbean bauxite,
continued the pattern for the Hinterland to be relegated to the
production of crude ore and the Metropole to carry out the elaboration.

The "Muscovado Bias" continued.

The pattern was further reinforced by decisions‘ to build
alumina plants which were to be fed with Caribbean ore at Mobile,
Alabama in 1936-38, and Point Comfort, Texas, in 1956-58. A
plant was also built near to the company's mines in Arkansas in
1950-52, but this was to be, in effect, a replacement of the

original East St. Louis plant which was built in 1903 and which
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became obsolete in 1956. Whereas, the location of the Arkansas
plant (at a town appropriately namad "Bauxite") reflected the int-
ention to base it on domestic ore, the lccation of the plants in
Alabama and Texas on the Gulf Coast reflected the fact that they
were designed for ores shipped across the Caribbean. The plant in
Alabama, which was completed just before the Second World War,
was designed to meet the prospective growth of imports from
Surinam: the one in Texas completed in 1958 was complementary

to the new capacity for ore production completed in the Dominican

Republic in the same year.

It was not until the 1960's that Alcoa began to locate
incremental alumina and smelting capacity within the Caribbean
Hinterland. The countries concerned are Surinam and Jamaica. The
reasons for the change are pressure from Caribbean Governments,
marketing strategy, and planning decisions permitted by the high

rate of growth of demand.

In the 1950's, the Government of Surinam began protracted
negotiations with Alcoa. The issue was the terms of collaboration

between the bauxite industry and the national economy. The
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Government was concerned about the unfavourable tax arrangements
and the general paucity of tax revenues, and the fact that little
elaboration of the country's chief natiral resource took place locally.
As part of a new overall agreement on pricing, taxation, and new
concessions, the company agreed to build a hydro-electric works

and a smelter with an annual capacity for 60,000 metric tons,

To Alcoca, the smelter would serve two main purposes.
Since Surinam is an associate of the E,E.C., the aluminium would
have duty-free access to that market. The smelter would thus
become an element in the company's European marketing strategy.
The second, and possibly more important purpose, was that its
establishment was part of a seventy-five year "package deal"” which
won for Alcoca continued and expanded access to Surinam's bauxite,
and a tax arrangement which served its objectives of minimising the

total tax payments to Hinterland and Metropolitan Governments.

The agreement also included a proviso that Alcoa should
build an alumina plant. The plant, which was completed in 1965,
has a capacity of 800,000 metric tons and is, therefore, well in

excess of the capacity required by the smelter. In part, this is due
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to the agreement for Alcoa to process bauxite for Billiton, a minor
producer in Surinam. Billiton will dispose of the alumina produced

| from its own bauxite. For the remainder, it seems likely that the
company will export alumina to its own smelters in the United States

which were, at the time, being expanded,

In the middle 1960's, the Government of Jamaica, also \
concerned about the low degree of elaboration of Jamaican bauxite
locally, concluded a series of agreements with five U.S. companies
for the construction of three new alumina plants. One of these
involved Alcoa, which agreed to build a plant with an initial
capacity of 200,000 tons per annum, and an ultimate capacity of

800,000 tons, subject to the availability of bauxite.

One reason why the firm can now afford to agree to build two
alumina plants of such large capacities so soon after each other is
the high rate of growth of demand. If Alcoa's domestic primary
aluminium output grows at an annual average of six percent, the
minimum rate projected for the U.S. industry, as a whole, in the
second half of the 1960 decade, then the average annual absolute

increase in metal output will be of the order of 60,000 tons. This
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requires an annual average increase in alumina capacity of
120,000 tons. With new plants being built for ultimate capacities.
of 800,000 tons, this means that the company may have to plan
on a new plant once every seven years. This gives it much greater
flexibility with respect to the location of new plants. This greater
flexibility, in turn, means that the company can use the location
of alumina plants as an instrument for bargaining with Hinterland
Governments for access to Hinterland bauxite,and for agreeable tax
arrangements.

Output-Determination: {c) Aluminium Ltd.
1950-1965

In 1950, when it was ordered that the ownership of Aluminium.
Ltd. be separated from Alcoa, the former company was already
fully vertically integrated. Hydro-electric and smelting facilities
at Shawinigan and Arvida in Quebec had been transferred from Alcoa;
new facilities were constructed on the Saguenay in 1943 to meet the
war-induced expansion. A single alumina plant, at Arvida, fed all
three smelters. The Arivda plant was fed mainly by ore from the

Demerara Bauxite Company in British Guiana.
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In 1950, the company's output of aluminium was 360,000
tons. Alumina output, therefore, must have been about 700,000 tons
and bauxite requirements about 1,400 ,000 tons. In that year,
Aluminium Ltd.'s bauxite output in British Guiana was 1,462,000
tons, suggesting that all its ore requirements were drawn from
that source and that virtually all the output of the Demerara Bauxite

Company was fed into the parent company's Metropolitan facilities.

Table eight indicates the course of development of Aluminium
Ltd.'s primary aluminium output and its changing input mix over the
veriod. The main features were these. The company embarked on a
massive programme of hydro-electric development and expansion of
smelting capacity in Canada. It also built and acquired smelting
facilities in a number of countries outside of North America. To fill
its incremental input requirements, the company developed a large
alumina operation in Jamaica, and a smaller one in Guyana, (formerly
British Guiana). Calcined bauxite (not used for aluminium production)
came to be produced on a large scale in Guyana. In this process
Jamaica became the major producer of raw material for the company's
alumium operations. Guyana became a minor raw material producer for

its aluminium operations and the only producer for its growing calcined

bauxite operation.
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TABLE 8

ALUMINIUM LIMITED
SOURCES OF BAUXITE AND ALUMINA

Jamaica - GUYANA - - ALUMINIUM OUTPUT -
Alumina Alumina Bauxite Canada R-O-W*  Tatal
i950 = = 1,462 360
1951 . = it 1,841 o g
1952 112 = 2,114 453
1953 33 = 2,014 495
1954 1139 b 1,917 561
1955 215 = 1,975 608
18556 238 = 15l d 620
1gs7 488 - @b ey 557 99 656
1958 418 = 600 3 115 716
1959 468 = 1,074 503 | 155 658
1960 730 = 672 190 862
1961 /il 134 914 569 171 740
1962 734 247 I, 032 596 194 790
1963 792 248 682 626 214 840
1964 836 327 536 740 244 984
1965 834 308 881 728 269 997
788 286 1,074

*i.e. in the Rest of The World, This column refers to
aluminium produced by companies to which Aluminium Ltd. is affiliated.

Note: BladK Epaces iNQICate not available.
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The company had begun prospecting for bauxite in Jamaica since
1943. Like Alcoa, who began prospecting in the neighbouring
Dominican Republic around the same time, the company must have been
impelled by the need to continue to expand its ore reserves and to
broaden its geo-political supply/sources. In fact, large reserves

of bauxite were discovered, and acquired, in central Jamaica.

By comparison with Quyanese bauxite, the Jamaican deposits have
certain decided advantages to Aluminium Ltd. and, in fact, to all the
North American companies. To begin with, althouéh Jamaican bauxite
is lower in alumina content, it is also lower in Silica content, than
Guyanese cre. Since silica inhibits the recovery of alumina in the
"Bayer" process of beneficiation, the disadvantage of the one is to
a great extent compensated by the advantage of the other. In fact,
Aluminium Ltd., and the other two companies which began mining in
Jamaica in the 1950's, designed a modification of the standard "Bayer"
process to treat bauxite of the specific chemical composition of that
found in Jamaica and Hispaniola (so-called “Jamaica-type! bauxite).
These bauxites which are low-silica and high-iron, differ from
"Surinam-type" bauxite found in Surinam, Guyana, -and the United

States. The result of the low-silica content of "Jamaica-type" bauxite



64

and the modification of the standard beneficiation process was that the
recovery of alumina per ton of ore was not significantly lower than that

for "Surinam-type" bauxite.

The clear advantages of the Jamaican deposits arise out of their
large size and the absence of thick "overburden" (non-bauxitic earth}
on the ore. This meant that mining costs would ‘be significantly
lower than in Guyana, where the ore bodies contain smaller tonnages, and
overburden running into hundreds of feet thick have to be stripped before
the removal of the bauxite can begin. Estimates of the per ton costs
of mining in Jamaica in the late 1950's put them at approximately
thirty-three percent lower than in Guyana: about 1.25 pounds compared

to 1.85 pounds.

The clearest evidence of Aluminium Ltd.'s intention to base a large
part of its incremental aluminium production on Jamaican raw material
came in 1950 when it decided to construct a huge hydro-electric-smelter
complex in British Columbia specifically for alumina to be produced in
Jamaica. Since Guyanese bauxite was shipped to the older Arvida plant,

which was not to undergo significant expansion, Guyanese output was,

in effect, to be :stabilised.
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The place selected for the hydro-power-smelter complex was at
Kitimat, British Columbia. In "the largest industrial, financial, and AI
engineering project ever undertaken in Canada by private enterprise“37'
the company created a three hundred and fifty-eight square mile
‘reservoir, drilled a ten-mile tunnel through rock to install a power-
house inside a mountain with a planned capacity of 896,000 KW,
associated with a smelter with a present capacity of 290,000 tons.

The project, which created a modern town of ten thousand people out

of a wilderness, had cost the company Can. four hundred and fifty

million dollars up to 1966.

The construction of an alumina plant in Jamaica - the so-called
"Kirkvine Works" - was an integral part of the complex. In fact, when
this plant reached a capacity of 500,000 tons in 1956, it was supplying
more than the full needs of the XKitimat smelter, whose capacity at that

time required only about 360,000 tons of alumina.

The remaining portion of the output of Kirkvine was used to service

other smelters within Canada, which were being expanded in the early

1950"'s,
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By 1956, the company had taken the decision to build two other
alumina plants in the Caribbean - one more in Jamaica and one in
Guyana. There were a number of factors which must have contributed
to this decision. The first was the substantial expansion programme
in hydro and smelter capacity which the company was completing
in Canada. Projects planned or underway at thic time involved an
expansion of 240,000 tons of primary smelting capacity and of power
sufficient to support an expansion of over 350,000 tons of metal.

The projected new alumina plants, with a total capacity of 490,000
tons, were roughly in accordance with this expansion. The expansion
of Jamaican capacity took the form of building a new plant, rather
than expanding the Kirkvine Works, because the latter had not been
designed for a much larger capacity. The new plant in Guyana was
probably associated with the company's intention to retain Guyana as
a source of raw material and, given this, to exploit the transport
economies of weight-reduction arising out of processing bauxite at

the source of the ore.

In the latter part of the 1950 decade, marketing difficulties affected
both the U.S. companies and Aluminium Ltd. In addition to the

recession in the demand for aluminium which took place in the United
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States and the non-communist world as a whole at this time, the
company experienced stiff competition in its traditional markets from
the U.S. companies themselves. Thus, the parent company's wholly-
owned aluminium production in Canada did not experience a secular
increase over the period from 1954 through 1962. Although the
construction of the two new alumina plants was deferred for a year as
a result of the slow-down in Zuisitisn =l sroduction, they were
completed in 1960 (Jamaica) and 1961 {Guvana) and production began.
This was possible because Aluminium Ltd.'s affiliates, particularly
those in Norway and Sweden, purchased alumina from the company
under barter contracts in which aluminium ingct was supplied in retumn.
Thus, the interﬁational connections of Aluminium Limited gave
Jamaican and {Guyanese alumina, through the channels of the MNC,
access to a wide number of export outlets. Because of this, the out—-
put of Caribbean alumina was not tied exclusively to the input
requirements of Canadian smelters; and Caribbean alumina exports

were more than doubled between 1955 and 1962 in spite of the lack of

growth of the company's Canadian smelter output.

After 1962, the company began to enjwoy the beneficial effects of
the high rate of growth of aluminium censumption. Over the next three

years, smelter capacity in Canada was brought into full utilization,
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and deferred expansion plans were restarted. Alumina capacity
in the Caribbean came into full utilization. In 1965 and 1966, the
company announced plans for the expansion of alumina capacity in

1
Jamaica to the extent of 350,000 tons. This is associated with the |
expansion of smelter capacity both in Canada and by affiliates in
Scandinavia and Asia. It confirms the shift, which had emerged since
the War, towards Jamaica as the clicl Curibbean supplier of the
company's needs. At the same time, tic company is engaged in the

development of alumina capacity in Australia to meet the alumina

needs of its affiliated Asian smelters.

Thus, Jamaica became a major exporter of alumina, Yet, although
there was a shift from Guyana to Jamaica as the major Caribbean
source of the company's material requirements for metal, important
changes were taking place in the structure of Guyanese output which had
the effect of raising its total value. For while the total of dried bauxite
output by the company in Guyana did not grow significantly, there was a
substantial growth of the high-valued calcined bauxite and alumina
exports, at the expense of exports of unprocessed bauxite. In effect,
what took place was the diversion of a substantial part of bauxite output,

from exports to local processing. This was brought about by the large
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expansion in calcined bauxite capacity and the construction of the
alumina plant. The low-silica bauxite of Jamaica does not appear to
be suitable for calcining, so that Jamaica does not "compete" with
Guyana in this product. The net effect of these structural changes
was that Guyana became the minor supplier of Aluminium Ltd. in
alumina and the major supplier in ¢alcined bauxite, the demand for

which has been growing rapidly.

Aluminium Ltd. and the "Muscovado Bias"

The behaviour of Aluminium Ltd. in the early post-war period
with respect to the location of bauxite-processing has differed slightly
from that of the U.S. companies. For, whereas the latter did not
decide to locate alumina plants in the Caribbean Hinterland until
the 1960's, Aluminium Ltd. opted to do so from the early 1950's.
By 1962, the company was operating three alumina ‘plants in the region
with combined capacities of over one million tons, supplying about

half of its alumina needs.

The principal reason for this is probably that the geographic spread
of this company's production facilities involves far greater distances,

so that the economies of weight-reduction in shipping alumina rather
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than bauxite becomes more important. Canadian smelters are located
on the St. Lawrence, in the Saguenay region, and at Kitimat on the
Pacific coast. Affiliated smelters are in Norway, Sweden, Japan, and

India. Alumina is also occasionally sold to customers in the E.E.C.

Had the company satisfied its incremental needs by exporting
bauxite from Jamaica and (Guyana without further processing, its
increased transport costs can be illu s o by the following -example.
Suppose the alumina plant for the Xitima: -melter had been located at
Kitimat itself rather than in Jamaica. Then bauxite would be shipped
through the Panama Canal, and up the Pacific coast. After processing,
the alumina which is surplus to the needs of Kitimat, would then have
to be shipped through the Panama Canal again and across tﬁe Atlantic
to Norway and Sweden, By producing alumina in Jamaica and
exporting part to Kitimat and part to Scandinavia, transport costs
would be sharply reduced through the lighter weight of the material
shipped from Jamaica to Kitimat, and the elimination of the loading,

distance and Canal costs of shipping alumina from Kitimat to the North

Sea.,
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For the U.S. companies, shipping involved the short and
relatively simple route of Caribbean ports on the Gulf Coast, where
the alumina plants are located. Transport savings in shipping alumina
instead of bauxite would not be as significant. Moreover, certain
strategic considerations arising out of the Korean War and affecting

the U.S. companies, did not apply to Aluminium Ltd.

Aluminium Ltd., however, decidz=d i@ -ontinue to locate its
hydro-power-smelting operations outside «i the Caribbean Hinterland.
It is true that at the end of the War the company had underdeveloped
power resources in the Saguenay, which could be expected to absorb
its expansion for some time to come. But the Kitimat development
was in an area where the company had no interests prior to 1948. Since
it is reasonably certain that hydro-potential does exist in Guyana, it
is worth asking why the company opted to locate its major new
development at Kitimat rather than at the locus of bauxite deposits

in the Caribbean Hinterland.

Partly, this must have been due to the particular advantage of
Kitimat, which offered in the same place a huge hydro-potential,

together with direct accéess to the sea. The Guyanese power potentials
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are all located deep within that country's interior. This would have
entailed the construction of costly transport facilities from the

interior to the sea; a development which was not required at Kitimat.

Another factor would have been the company's decision to draw
the alumina fbr the new smelter from a plant in Jamaica, where mining
costs are low. It would clearly have >~ well-nigh politically
impossible to feed a smelter in Guyana =viili alumina produced in
Jamaica. A smelter in Guyana would, in effect, have committed the
company to base its incremental raw material output there, instead
of in Jamaica. Apart from the disadvantages. this would have entailed
in the form of higher bauxite mining costs, it would have increased the
company's dependence on a single major source of raw imaterial, with

the poncomittant risks.

Finally, the question of risks would also have arisen from the
point of view of the political risks of of four hundred and fifty million
dollar investment in a Hinterland country. This investment represented
some twenty-two percent of the undepreciated value of the company's
fixed assets in 1966. That these risks were real in the industry in the

post-War period was demonstrated by Indonesia's expropriation of the
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Dutch bauxite company, Billiton, in the early 1950's, and Aluminium
Ltd.'s own losses when the Government of Guinea expropriated a

subsidiary of the company in that country in 1961.

Qutput Determination (d) Reynolds Metals

Reynolds, it will be recalled, entered the U.S. aluminium
industry during the Second World W: '+ - inaging Government-
owned aluminium plants. At the War'~ -~ | a part of the Government's
aluminium facilities was disposed of t¢ ihis company. This

included smelters, an alumina plant, and bauxite mines in Arkansas.

Like the other companies, Reynolds had to secure new reserves
of bauxite for its post-War expansion. After 1945, the company
acquired substantial deposits in Jamaica. Production began there
in 1953. A subsidiary was acquired in Guyana in 1,952, and one
established in Haiti around the same time, with production beginning
there in 1957 . In spite of the availability of ore from three other
sources, Reynolds supplied the bulk of its incremental requirements
from its Jamaican mines. Table nine shows that between 1951 and
1965 the company's production grew from 215,000 to 740,000 tons of
aluminium, giving rise to bauxite requirements of about 3,000,000

tons. Two-thirds of these requirements wam supplied by Jamaica in that



TABLE U

REYNOLDS: SQOURCE OF BAUXITE

~ REYNOLDS METALS - i
BAUXITE 000 LONG DRY TONS
Jamaica Guyana Haiti B, B el Total Alumina Aluminium Per Cent U.S.
Bauxite Capacity Production Production

1951 - - | 465 259 31
1852 - g
1963 611 58 b.08s
1954 1,018 145 10 el 401
1955 933 213 429
1956 959 24 L Bl 2,20l 427
1957 1,309 307 318 960 2,894 466
1958 158 3 154 317 300 3,188 b 21 493
1959 1,824 158 307 900 2,978 1,460 545
1860 1,578 224 268 494
1961 1,769 326 263 1,606 446
1962 441 370 536
1963 296 327 604
1964 308 373 69 1
1965 2,000 434 320 I, 673 740 | 27

Note: Blank spaces incicete not available.
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year. The remainder was supplied about equally by Haiti, Guyana,

and the United States.

The acquisition and expansion of Reynold's alumihium
and alumina capacity during this period took place in four phases.
(i) Immediately after the World War, (ii) during the Korean War, primarily

for military purposes, (iii) in the 1954-°% sericd, to meet anticipated

increases in civilian consumption, ar ' {7} in the 1963 and after period,
to meet both the recovery of the alumii iz~ market and the increased require-
ments of military needs associated wit.: . > Vietnam War.

Bauxite output in Jamaica was clearly related to the expansion
during the Xorean War by the fact that the new alumina plant, built
in Texas with a capacity of 569,000 tons, was designed to use the
"modified" Bayer process developed for Jamaica - type bauxite.
In effect, this limited the feed of the alumina plant to bauxite drawn
from Jamaica and Haiti. But since Reynolds had far more reserves
in the former country, it was logical that output there would be far
higher. In fact, in 1957, the first year of production in Haiti, it

was reported that output could only be sustained by U.S. Government
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TABLE 10

PERCENT DISTRIBUTION OF REYNOLDS
BAUXITE RESERVES, 1958

Jamaica 50
Guyana 25
Arkansas 15

Haiti 10
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stockpiling of the ore. In 1965, the level of production was hardly
above the 1957 level. This meant that, -as the Texas alumina plant
was expanded over the period, the incremental feed came from

Jamaica.

In 1955, Reynolds embarked on a further round of capécity
expansion. To provide for the growins nc=<ds of its smelters, alumina
capacity was expanded in both the Te~:s ~nd Arkansas plants.

Thus, bauxite from Guyana and the Uni'=c States, as well as from
Jamaica, could have been expected to 2hare in the expansion.
Bauxite drawn from |Gyyana did, in fact, increase from 200,000 to
400,000 tons between 1955 and 1965, but most of the incremental

requirements came from Jamaica.

In spite of the fact that Reynolds had twenty-five percent
of its reserves in Guyana, it was drawing, in 1965, only about-
fourteen percent of its bauxite from that source. It is true that
Guyanese bauxite could only be processed in the alumina plant in
Arkansas, but, if the ratio of Guyanese to Arkansas bauxite used in this

plant was the same as the ratio of reserves of the former to the latter,,
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then Guyanese bauxite would have supplied sixty-two percent of
the needs of this plant. As it happéned, in 1965 it was supplying
only twenty-five percent of the plant's tofal capacity. Moreover,
Guyanese bauxite then being mined was of a higher quality, and
probably cheaper to mine, than Arkansas bauxite. That the share of
the latter in the feed of this plant was far greater, in proportion to
reserves .than that of the former, was probably due to two factors.
One was the great advantage that Arkznc2s bauxite had by virtue of
the fact that the alumina plant was lo_ -7 at the same site, while
Guyanese bauxite was three thousand ilcc away, and involved
land, river, and sea transport. The other was the fact that the
Government of Guyana was controlled, from 1953 to 1964, by the
Marxist-oriented Government of Dr. Cheddi Jagan, which claimed to

be hostile to foreign capital.

In 1965, Reynolds embarked on another round of expansions of
its aluminium capacity. Once more, incremental raw materials are to
be drawn mainly from Jamaica. Mining capacity there is to be
expanded to over four million tons by 1970, At the same time, the
company is a partner with Kaiser and Anacgnda in a consortium, which

is building a 950,000 ton capacity alumina plant to be completed in 1969 .
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Thus, part of Reynolds' incremental needs will be satisfied by bauxite
drawn from Jamaica and processed in domestic alumina plants, part by
alumina produced in Jamaica, and fed directly into the company's

domestic smelters.

Output-Determination (e)
Kaiser Aluminum & Chemicals

Kaiser is the only one of the four s which relies exclusively
on one source - Jamaica - for its dom ;.uminium production.
The company's aluminium production g« .rom 140,000 tons to over

600,000 tons, giving rise to a total deiivod bauxite demand of about
2,400,000 long dry tons. Table eleven shows that bauxite output of
Kaiser's Jamaican subsidiary, all of which is shipped to the parent in
the U.S.A,, grew to a total of over 4,000,000 tons in 1965, It
therefore . seems that Kaiser sells a significant part of its Jamaican
output tb other smaller companies with no independent sources of ore.
These companies - Anaconda, Consolidated Aluminiim, Harvey, Ormet
and Intalco - supplied about fifteen percent of U.S5. output in 1965
and have a combined aluminium capacity of 434,000 tons. This would
give rise to a bauxite requirement of about 1.6 mn. tons: the same

quantity as Kaiser's "surplus tonnage".
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The growth of Kaiser's output in Jamaica was clearly related
to the expansion of capacity and output in its processing facilities
in the United States. The initial prospzcting and exploring activities
in Jamaica immediately after the War were associated with the
acquisition of alumina facilities from the U.S. Government in Louisiana.
This plant was expanded with Government assistance as part of the
Korean War effort between 1951 and 1953, to a total annual capacity
of 850,000 short tons. Establishment of mining capacity in Jamaica
for two million (wet) tons of bauxite per annum was directly related
to this alumina plant, whose expansion in turn was related to the

construction of 223,000 tons new aluminium capacity.

In 1954, Kaiser, as well as all the other companies, embarked
on a new round of capacity expansion to meet the growth of civilian
demand for aluminium. A smelter with an ultimate designed capacity
of 220,000 tons aluminium was to be built in Virginia. This was to be
fed by a new alumina plant built in Louisiana with a capacity of
430,000 tons per annum. As a result, bauxite capacity in Jamaica

was expanded to 3.6 million (wet) tons.
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TARLE 11
KAISER: SOURCE OF BAUXITE 000 TONS
Jamaica Alumina Aluminium Percent
Bauxite Capacity Production .S,
(U8 Rs) .Sh.) Production

1950 = o 393 143 20
1951 -
1952 =
13353 514 780
1954 1,007 800
1955 1,284
1956 1,662
1957 2,398 417
1958 2,952 850 442
1958 2,604 1,280 489
1960 27599 488
1961 3,164 1 .280 | 461
1962 600
1963 580
1964 4,200 529
1965 1,680 625 23

Note: Blank spaces indicate not available.
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In the latter part of 1950, aluminium markets did not
prove as buoyant as the companies had anticipated: a recession
in demand in 1957 and 1959 levelled off production before it had
caught up with capacity, and depressed prices. Kaiser's Jamaican
output up to 1958 was maintained with the help of U.S. Government
stockpiling of Jamaican bauxite and the invoking of the markat
guarantees for the output of the new aluminium capacity awarded by
the Government. Output in 1959 and 1960 fell, however, and did not

reach capacity until 1961,

Since that time, there has been a sustained recovery in the
aluminium market with U.S. apparent consumption of the metal
growing by over twelve percent per annum. Kaiser's smelters event-
ually reached full capacity in 1964 and in 1965 were expanded for an
additional 50,000 tons annual production. An additicn to the second
Louisiana alumina plant was associated with this and gave rise to
new bauxite requirements. Once more, this was satisfied from the
Jamaican mines, where capacity was raised to six million tons per
annum. In 1966, Kaiser announced participation in a pew alumina

plant to be built in Jamaica in consort with Reynolds and Anaconda.
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Reynolds, Kaiser and the "Muscovado
Bias"

The decision by Reynoclds and Kaiser in 1966 to consiruct,
together with Anaconda, a large alumina plant in Jamaica, marked
the first time that either of these two companies was to locate
beneficiation in the Caribbean Hinterland. Although by far the bulk
of the massive expansion of both these companies aiter 1950 was based
on Caribbean bauxite, the ore was elaborated in domestic alumina
plants, and in smelters owned by these vertically integrated firms,
Like Alcoa and Aluminium Ltd., the "Musccvado Bias" has operated
strongly for these firms, with the result that the overwhelming majority
of the value added in the first three or four stages of the industry

has accrued to the metropole.

For Reynolds and Kaiser, the decision that the early post-War
growth of beneficiation would take place within the metropole was
virtually determined by the sale of an alumina plant to each of these
firms by the U.S. Government. Since these plants were obtained at
only a fraction of their current replacement cost, there could be no
question of building new plants, either in the United States cr in the

Caribbean.
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New plants were, however, built during the expansion required
by the Korean War in the 1950-54 period. Both Reynolds and Kaiser
built plants designed specifically for Iamaicaﬁ bauxite, on the Gulf
Coast, where the bauxite could be unloaded from ore carriers coming
from Jamaica, and railed directly to the plants. In this case, the
option of building plants in the United States was clearly chosen in

preference to that of building plants in Jamaica.

In the case of Reynolds, it is arguable that there was the need
to maintain flexibility of the input mix by source, since the company
also planned to draw bauxite from Haiti for its new plant. But
this did not hold for Kaiser, which relied exclusively on Jamaican

bauxite.

There was the fact that alumina imported into the United States
was dutiable, whereas bauxite is not. From 1964 onwards the duty
was suspended in two-yearly intervals, although the companies might
not have anticipated this at the time their locational decisions were
taken in 1950. However, one estimate suggests that in the middle 1950's,”
it would have been cheaper to manufacture alumina within Jamaica and

deliver it to the Gulf Coast smelters, inclusive of duty, than to ship



85

dried bauxite to the Gulf Coast and manufacture alumina there.

Perhaps the critical factor determining the locational decisions
was considerations of strategy - by the U.S. Government as well as
by the companies. It should be borne in mind that these plants
were built specifically for Korean War needs and at a time of
considerable international tension stemming from the Cold War.

The companies, in an important sense, were acting as agents of the
United States Government's programme for the expansion of the
aluminium industry. Accelerated depreciation zllowances were provi-
ded for both the new smelting and alumina capacity, and generous
market guarantees were given for the new aluminium output. Financial
assistance was provided Reynclds and Aluminium Ltd. to set up
capacity in Jamaica, partly because

" ... the Gulf Coast ports are only about

1,000 miles from Jamaica, compared to

2,500 miles from the Guianas, and the sea-

route to Jamaica can be effectively patrolled

by land-based aircraft."

U.S. Bureau of Mines, Minerals Yearbook.
1950. Chapter on Bauxite.

It seems likely that the U.S. Government, under these conditions

’

would have had an interest in retaining a maximum degree of processing
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within the territorial borders of the country. This would have been
necessary to maximise the protecticn of strategic plant and to
minimise the value of strategic material transported by sea. And,
under the circumstances, the Government would have been in a strong
position to have its wishes followed, as in an important sense, it

was through its instrumentality that the plants were being built at all.

During the 1950's and early 1960's, the four plants owned by
Reynolds and Kaiser were expanded gradually to meet smelter require-
ments. This must have yielded economies of scale, both in capital
and operational costs. By the middle 1960's, however, the plants must

have been nearing the limits of their expansion.

The arrangement by Kaiser, Reynolds, and Anaconda to build a new,
lar'gJe plant in Jamaica had a number of advantages to all three companies.
Part of the incremental alumina needs of all three companies could be
met, probably at a lower cost than from existing alumina plants, because
of the savings in transport costs, and because the economies of scale
could be enjoyed since each company had a part share in the output
of the large-scale plant. (Had each company built its own plant to

produce an amount equal to its share in the single plant, then there
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would have been three smaller plants with higher costs.)

Also, the pressures which had been building up within Jamaica
for a greater degree of bauxite~processing could be relieved, thereby
helping to ensure continued access to the rich Jamaican deposits.
Finally, since a consortium is'involved, the political risks are
shared amongst three companies rather than one, while the cost

advantages of a large-scale plant may be enjoyed.

Qutput-Determination: (f) Main Features

The main influence of the growth of Caribbean bauxite has been
the continuous process of North American MNCs drawing their
incremental bauxite needs from the Caribbean since 1917. Up to 1950
this grow*h was shared equally between Surinam and Guyana. After 1950
and up to the present time, Jamaica substituted incrementally for

the two Guianas.

Table six shows that between 1917 and 1950, the proportion of the
bauxite requirements of Alcoa and Aluminium Ltd. satisfied by Caribbean
ore grew from zero to seventy percent. Table twelve shows that

between 1950 and 1965, the proportion of total United States bauxite
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supplies originating in the Caribbean grew from fifty~two to eighty-
six percent. Canada, since 1917, has relied directly or indirectly

almost exclusively on Caril- =z “anwrit

or alumina.,

(‘('\



19351

1953

i

1953

1956

1958

1962

1965

U.S. PRODUCTION AND IMPORTS OF BAUXITE 1950-65
000 LONG DRY TONS

U8, From: From:
Prcduction Caribbean Jamaica Surinam Guyana Dominican
Total Republic
1,849 2,446 = 2,319 1 27 -
1,580 4,376 L, 176 3,098 102
1,744 5,640 2,573 2,798 269
it H,472 4,220 3,078 160 7584
i 259 L 50 5,010 4,358 560 719
, 554 Ml 5,502 2,962 87 976

£LHCENT TOTAL OF U,S. BAUXITE SUPPLY
T

k.58 IMPORTH
D an Carisbean jamaica Surinam Guyana Dominican
Zrocduction dotal e Republic
39 52 % s 44 3 -
26 73 20 32 2 i
23 74 38 38 4
17 83 42 31 2 8
11 89 50 24 4 6
14 86 ol 23 1 7

Haiti

Haitdi
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3% Caribbean Bauxite and Economic Growth

(a) Caribbean bauxite and the growth of the MNCs.

The foregoing analysis demonstrates that Caribbean bauxite
was by far the major contributor to the growth of the four MNCs which
control the North American aluminium industry, and much of that of
the world outside. For Aluminium Ltd. and for Kaiser Aluminum,
the dependence on Caribbean sunplics has heen virtually complete.
Alcoa and Reynolds have retained domestic scurces of ore, but by
far the bulk of incremental growth of the former since 1917 and the

latter since 1953, has been based on Caribbean material.

Table thirteen indicates the extend of Alcoa's growth for the
periods before and after the incorporation of Caribbean bauxite into

its supply network.

Over the period which started with mining in the Guianas in
1917, Alcoa evolved into a billion-dollar corporation, with Gross
Revenues and Total Assets in 1965 of U.S. $. 1.2 bbl. and $ 1.7 bbl.
respectively. The company lists one hundred and sixty-one production

facilities in all, forty-two in fcr2ign countries.



9]

LABLE 13

DATR ON THE GROWTH OF THE ALUMINUM
COMPANY OF AMERICA, 1909-1965,

1909 1917 1965

Aluminium Production: 000 Tons 11 78 965

Gross Revenues: Million Dollars N /A N/A 1] 71
(U.5.)

Total Assets ’ 25 86 1743

Net Income M 4 14 76

Source:; Wallace, op. cit. p. 570, and Alcoa Annual Report, 1965
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G O

NUMBER AND LOCATION OF ALCOA'S
PRODUCTION FACILITIES, 1965

Domestic Foreign Total

Raw Materials 4 6 10
Refining 3 2 5
Smelting 6 4 12
Fabricating 25 14 39
Sales Offices 74 156 90
Research Laboratories 8 = 8

119 42 161

Sources: Wallace, op. cit. p. 570, and Alcoa Annual Report, 1965
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Table fifteen shows that between 1937 and 1966, Aluminium Ltd.
also evolved into a billion-dollar corporation. Its total assets in
1966 were valued at over Can., $ 2. bbl. and revenues at just under
Can. $ 1 bbl. In that year the company listed seventy-eight
subsidiaries in thirty-nine countries. Of these subsidiaries, sixty-one
were over fifty percent pwned, nine were fifty percent owned and eight

less than fifty percent ownel,

Reynolds' growth during the Second World War was serviced in
part by purchases of Surinam and Guvanese ore., After 1953, this
company's expansion was based almost exclusively on Caribbean
bauxite. The company joined the ranks of billion~dollar corporations

in 1963, and lists operations in eighteen different foreign countries.

Kaiser Aluminum based all of its expansion after 1952 on Caribbean
bauxite. Over the period from May 31, 1955 to December 31, 1964,
the company's total assets grew by 146 percent and its net sales by
ninety-two percent, and it now lists seventeen foreign, in addition

to its forty-five domestic, operations,

The availability of Caribbean bauxite has,therefore, facilitated
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TABLE 15

ALCAN ALUMINIL
88

Aluminium Producticn: 000 Tor -

Salas

Million Dollars (Can, )

and Operating Revenuese.

Total Asseis befere Reserves:
Miliion

fis \
{an, )

Dollars

Net Inceme Betfore Devveciaticn:

Million Dollars (Can.)

*

Alcan Aluminivum Ltd:
Haggins, OP. ¢it. p

Sources:

186

{
4 A

LT IDATA ON GROWTH,

G

1074
49 988
98 2643

11 16l

Includes Aluminium producticon of consolidated subsidiaries.

Lypual Report, 1966,

e Zoan
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TABLE 16

DATA ON THE 7 "WTH OF REVMOLDS METALS
CO,, 134l - 1965

1941 1956 1965
Aluminium Production: 000 To:is 8 427 740
Net Sales & Other Revenues:
Million Dollars (U.S.) 49 409 747
Total Assets " 60 613 1174
Net Income " 3 41 53

Source: Reynolds Metals: Annual Report, 1965.
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TABLE 17

NUMBER 2D LOCATION OF REYNOLDS
PRODUCTION FACILITIES, 1965

Domestic  Foreign Total
Mining i 4 5
Alumina 2 » s
Smelting 7 - 7
Fabricating 25 14 39
Research 5 - 5
Total 40 18 58

Source: As for Table 16.
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TABLE 18

DATA ON THE GERGWTH OF KAISER ALUMINUM AND
CHEMICALS, 1955 TO 1964.

Year Ending Year Ending
May 31, 1955 December 31,1964
Aluminium Production: 000 Tons. 428 650
Net Sales: Million Dollars (U.S.) 268 516
Total Assets B 372 917
Net Income E 29 29

Source: Kaiser Aluminum and Chemicals: Annual Report, 1964
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AL E 19

NUMBER AND LOCATION OF KAISER'S PRODUCTION

FACILITIES, 1964

Raw Materials
Alumina
Smelting
Fabricating

Refractories and Chemicals

Total

Source: As for Table 18.

Domestic

4

13

45

Foreign Total
2 6
! 3
3 7
11 33
= I3
I 62
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TABLE 28

FINANCIAL COMPARISON OF CARIBBEAN WITH
CORPORATE ECONOMIES’, 1964

Caribbean Bauxite Producers:

JE Millions

Jamaica: Gross National Product

275
Guyana: Gross Domestic P_roduct 62
Haiti: Gross National Proos: 1:25
Dominican Republic: Gross Domeastic Erodii 266
Surinam: Gross Domestic Product 43
Lotal itd
North American Aluminium Corporations:
(1) Total Assets ;
Alcoa 582
Aluminium Ltd. 760
Reynoclds 367
Kaiser 327
Total 2036
(2) Gross Revenues or Sales
Alcoa 370
Aluminium Ltd, 243
Reynclds 22]
Kaiser 184
Total 1018

*Note: Millions of Jamaican pounds al the exchange rate of U.S.

$ 2,80 and Can. $ 3.0 to the ]l JE prevailing in 1964,

1962

1963
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a process by which these corporations have attained substantial
financial status and a wide spread of multinational operations. The
size of these MNCs, in fact, ¢ompares favourably with the sizes of
the Caribbean economies from which they draw over ninety percent
of their baﬁxite requirements. The total of the sales of these
 corporations in 19 64, for example, was one and cne-third times the
combined Gross Products of the Cuaribliean bauxite producers in that

year,

(b) The "Muscovado Bias" and Value Added in
the Metropole. \

The factors which contributed to elaboration of the bulk of out-
put of Caribbean bauxite within the metropole have already been
discussed. As Table Twenty-one shows, since 1950, there has been
a very slow fall in the proportion of bauxite exported without any
processing other than drying. In the last year for which complete
information is available, that proportion was still as high as seventy-

nine percent.

The elaboration of Caribbean bauxite within Canada and the
United States has given rise to considerable income and external

economies. Tables twenty-two and twenty -three show an estimate that



101

the Gross Domestic Product created outside of the Caribbean (principally
in North America) in the beneficiation, smelting and fabrication of its
own bauxite, was JE six hundred and ninety-one million in 1964, and
the demand for intermediate inputs JE four hundred and twenty-four
million. These were respectively fifteen times and twenty-four times
the estimated G.D.P. and intermediate inputs demanded within the

Caribbean economies in mining .and treating their bauxite.

The incomes and intermediate demands created directly moreover,
do not account for the external economies to which the industry has
given rise. One of the most important of these has been the stimulus
to the development of the power industry of North America, particularly
the hydro-power industry of Canada. As a result of the power needs of
aluminium smelting, large power potentials have been developed in
the Saguenay region of Canada. The excess power made available to
non~aluminium users has contributed significantly to the economic
development of the region. Power developed at Kitimat has also been

made available to non-aluminium users.



1950
1951
1952
1953
1954
M953
1956
1857
1958
1959
1960
1961
1962
1963
1964

1965

[AMAICA

96 |
83
83
82
79
84
80
73
75
79
76
17

80

PER CENT CARIBBEAN BAUXITE PRODUCTION
EXPORTED AFTER DRYING ONLY, 1950-65

102

TLABLE 21

SURINAM

100

100

100

99

96

96

97

98
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96

94

GUYANA

82
69
83
79
72
i
74
74
72
92
48
31
24

48

DOMINICAN
REPUBLIC HAITI
100
100
100 100
100 100
100 100
100 100
100 100
100 Y00
100 100

T

OTAL

85

85

96

97

84

78

79



TABLE 27

LOCATION OF G,D.P. CREATED BY PROCESSING OF
CARIBBEAN METAL~GRADE BAUXITE, 1964
(] MILLIONS AND $WI MILLIONS)

‘G,D,.P. Created by: Mining Benéficiatio_n. Smelting Semi-fabricating Total
EM S M EM $SM EM S$SM M S M EM S M %

G.D,.,P, created in

Caribbean 32 154 17 57 - = = = 43 211 ¢
North'America and

Rest of World - - 43 206 ""Z04 “979 “dpt 17855 648 3,110 94
Total 32 154 55 263 204 979 401 1,925 691 3,317 140

Calculated from data in U.S. Bureau of the Census, Census of Manufactures, 1963;
and from data on Caribbean producers. Excludes estimate of value added and Input
Demand generated by calcined bauxite produced within the area and from its bauxite

exported.,

Sources:
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TAEBLE 23

LOCATION OF INPUT" DCMAND GENERATED BY PROCESSING OF METAL-GRADE

Ak BAUXITE, 1964
Bene-

inputs Mining ficiation Smelting Semi-fabricating Total
Demanded by:- EM SM EM S$SM EM SM EM SM EM SM %
Inputs demanded in:
Caribbean 9 43 8 38 = = = = 17 82 4
North America and :
Rest of World - = 29 139 136 bHad ™ 247 X, 162 407 1,954 96
Total 9 da 87 178 136 6H3 & 242 1,167 424 2,036 100

2 Excluding inputs of bauxite, alumina and aluminium to beneficiation, smelting and semi-fabricating.

Sources: Calculated from data in U.S. Bureau of the Census. Census of Manufactures, 1963;
and from data on Caribbean producers. Excludes estimate of value added and Input

Demand generated by calcined bauxite produced within the area and from its bauxite
exported.
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In the United States, hydro-power sites have been scarce, and
the aluminium industry has competed with other industries for power,
rather than helped to make it available, as in Canada. In the 1950's,
however, the industry provided a stimulus to the commercial utilization

of natural gas as a source of cheap power on the Gulf Coast.

In the United States, aluminium has yielded substantial external
economies by providing an input to the electrical, transport and
building material industries. As such, it has often been lower in price
and superior in some respects to older metals such as copper and stee;l.
The metal has also been of considerable strategic value to the United
States in two World Wars from which that country and its allies emerged
victorious, and in a predominant position in world economic and

political affairs.

(d) The Role of Bauxite in Caribbean Economies.

In what follows we shall discuss briefly the growth of output for
each country over time, the degree of elaboration, and the Gross Value
of output. Then, in a case study of one of the countries - Jamaica - we

discuss some aspects of the direct contribution of the bauxite industry

to economic growth.



106

The basic data on the production and value of the bauxite - based
industry in the region since 1950 are provided in Tables Twenty-four to
thirty. Table six gives production figures for Guyana and Surinam from

the start of operations up to the beginning of the Second World War.

-Guyana.

From the early 1920's right up until 1950, Alcoa/Aluminium Ltd. shared
the growth of its bauxite requirements more or less equally between
Guyana and Surinam, substituting ore from these sources for cre from the
United States in incremental supplies. Guyanese output, therefore,
followed the level of output in the North American aluminium industry
fairly closely. Thus, in the depression years of the 1930's, producticn
reached as low as twenty percent of its 1926 level. In the late 1930's,
production picked up and grew substantially during the war years. Out-
put, which had increased fourteenfold between 1920 and 1939, increased
four and one-half times between 1939 and 1950. In the latter year Guyana

was the world's second largest producer of bauxite,



TABLE 24

CARIBBEAN BAUXITE PRODUCTION BY COUNTRY AND COMPANY, 1950-65*
000 LONG DRY TONS.

- SURINAM - : - GUYANA -

Caribbean Caribbean Percent Billiton Alcoa Total Aluminium Reynolds Total

Total World Qutput Limited
1950 3690 45 503 1578 2081 1462 1609
1951 4706 45 489 2102 2671 1841 2035
1952 5942 47 585 2588 3173 2114 2388
1953 0.3 5.3 700 2523 2223 2014 58 2755
1954 7663 48 492 28 17 3309 2165 145 ° 2310
1955 8154 47 512 2667 3074 2222 213 2435
1956 9052 49 5E 5 2845 3430 2237 244 2481
1957 10432 ST 812 28 12 3324 1895 307 2202
1958 10529 Sl 520 2421 2941 1432 154 1586
1959 11189 49 682 2694 3376 1516 158 1674
1960 1.2542 46 1093 2307 3400 2247 224 2471
1961 13435 46 N/A N/A 3398 2048 326 2374
1962 1481] 48 N/A N/A 3245 2585 441 3036
1963 1 37 17 45 N/A N/A 3384 2046 296 2342
1964 15389 46 N/A N/A 3930 2160 308 2468
1965 16690 46 1158 3313 4291 2204 434 2638

Note: For each country, production by company does not always add up exactly to the total production given
in every year. This is because (i) the total production by country is given on a wholly dried bases,
while production by company is sometimes given on a partly dried basis, and (ii) in some cases,
company production figures actually refer to company export figures where, all of a company's
production is exported. There will, of course, be slight differences between production and
exports in these cases because of changes in stocks.

* See following page for Jamaica, Dominican Republic, and Haiti



FABLE Y2 4 (cont'o)

CARIBBEAN BAUXITE PRODUCTION BY COUNTRY AND COMPANY, 1950-65 -
000 LONG DRY TONS

DOMINICAN
- JAMAICA - | REPUBLIC
Caribbean Caribbean Alcoa Aluminium Reynolds Kaiser Total Alcoa
Total Percent World Limited Total
Qutput
1950 3690 45
1951 4706 45
1952 5942 47 143 N /A N/A 381
1953 7132 53 44 611 499 11 54
1954 7663 48 337 1018 689 2044
1955 8154 47 463 933 1249 2645
1956 9052 49 567 955 16 19 3141
1957 10432 52 955 1309 2379 4643 263
1958 10529 51 923 1937 2862 5722 280
1959 11189 49 1003 1003 2298 5125 759 255
1960 12542 46 1564 1576 2599 2599 658 ' 268
1961 13435 46 1651 1769 3164 6663 737 263
1962 14811 48 a7 1 N/A N/A 7495 665 370
1963 13717 45 1698 N/A N/A 6903 761 327
1964 15389 46 200 1789 1822 4200 7811 807 cice

1865 1 66810 46 716 2000 85 14 927 320
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TABLE 25

ANNUAL PER CENT CHANGE IN BAUXITE PRODUCTION

GUYANA DOMINICAN REPUBLIC HAITI
+ 26.5
= 1723
1 &4
= 1903
B B
R
B
= 3.8 + 626
= 0Lk =gl
+ 47 .6 =15 =S
+ 4.l + 1L d = 18
& 270 = 1o +40 .7
~ 29 .6 4 Nl -1 3.l
0 D4 e +14 .0
+ 6.9 +14 =166
& e 2 e 3 + sl

TOTAL CARIBBEAN

+ 27 .5

+ 26.3

=

+ 7.4

& 6.4

Sl

41 5.2

=1 2.2

+ 10489
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TABLE 2608

QUANTITY OF DRIED BAUXITE EXPORTS

QUANTITY 000 LONG TONS

DOMINICAN
REPUBLIC

397

629

699

704

759

746

925

JAMAICA SURINAM GUYANA
1950
1951 2,958
1952 240 N/S 1,968
1953 1,176 3,031 1,904
1954 1,728 3,240 1.818
1955 2,172 N/S 1 .01
1956 2.375 3,225 1,780
1957 3,641 2,13 1,734
1958 4,799 2,702 ].169
1959 1.197 3,147 1,242
1960 4,148 N/S 1,788
1961 4,975 3,100 1,236
1962 5,987 2,900 1,465
1963 5.182 N/S 730
1964 5,967 N/S 585
1965 6,784 N/S G 1Y
Sources: External Trade Statistics, Each Country.

Bureau of Statistics, Surinam.

HAITI

341
289
437
}3 28
396

330

N/S : not separable from exports of calcined bauxite.



111

TABLE 26 (B

VALUE OF DRIED BAUXITE EXPORTS

VALUE J& MILLIONS

DOMINICAN
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