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Picture 3

: Cludad Guayana ( Puerto Ordaz )
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L'espace, mot qul change de sens
avec la maniére de voir et de
penser { Paul Valery ).

" CHAPTER V

INTERNATIONAL SPACE OF THE ALUMINUM INDUSTRY

The Guayana development paved the way for the Venezuelan
entry inte the international aluminum industry. The image.of this industry
as perceived by decision makers seemed to fit perfectly the country's needs
and aspirations. Venezuela alsc had ambitions to become a major producer
of aluminum in Latin America.

Before any justification of the Venezuelan decision to create
its own aluminum industry in Guayana is made the nature of some relations
within the international space of the aluminum industry will be introduced
first, and the general internatioﬁél development of the industry will be

!reviéwed. This should help us to understand :
a. what kind of problems potential entrants and producers ;f the metal
may be faced with, ‘
b. why the Venezuelan industry could not exist in isclation from the
international scene, and
c. why joint ventures are acceptable to the major aluminum MNCs.
The economic space of the aluminum industry in Western countries practically
coincides with the particular economic spaces of the major aluminum MNCs.
It 18 clearly very sensitive>to political factors and go&ernment interventions

( Savey 1977 & 1981 ).
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“ Main Characteristics of the Aluminum Industry
S~ >
’ The world's production and cons ion of aluminum have in-

creased steadily since the Hall-HEroult process was first used in com-

wercial production (Table 44). Today aluminum is one of the most heavily

M

used materialé, second only te 1ron and steel. It cwes its growing popula-

!

rity to 1its physical characteristics which assure:
-

a.

light weight, less than 50% of comparable heavy structures; aluminum had
a4 density one third that of steel; )

corrosion resistance; aluminum surfaces are covered with a thin oxide
film (layer of aluminum oxide) which has strong resistance Lo corrosive
attack. This enables the use of aluminum in many corrosive and abrasive
conditions;

strength and toughness at low temperatures; the strength/weight ratio

of the strongest aluminum alléys ié among the highest available in
commercial materials;

low elastic modulus; the elastic modulus of aluminum is one third that
of steel, therefore stresses due to impact, misfit and imposed deforma-
tions are low in aluminum structures;

good electrical conductivity; weight for weight, the electrical conduc-
tivity of aluminum alloys is up ﬁo twice fhat of copper;

good thermal conductivity and low thermal stresses; the coefficient of
thermal expansion is twice that of steel;

non magnetic;
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ANNUAL WORLD PRODUCTION OF ALUMINUM

Year Production Year Production
In metpic tons

1854 0.02 . 1889 ’ 71
1859 0.96 18%0 - 180
1865 1.10
1869 1.5 - 1891 330
1872 1.8 © 1892 480
1878 2.0 18931 720
1882 2.0 1894 1;240
1884 2.06 1895 ) 1,430
1885 14.0 1896 1,800
1886 16.0 1897 3,400
1887 26.0 1898 4,100
1888 39.0 1899 - 6,000
In matric kilotons - .
1900 6.69 . 1918 581.3
1901 7.5 1939 703.7
1902 7.8 1940 . 780.4
1903 8.2
1904 9.3 - 1941 1,029.2
1905 L 11.5¢ . 1542 1,384.8
1906 14.5 1943 1,932.6
1907 - 20.0 1944 1,696.6
1908 T @ 1B.5 1945 823.0
1909 1.0 1946 775.0
1910 44,0 1947 1,141.0
2 1948 ‘ 1,210.0
1911 46 1949 1,280.0
1912 ) 63 ) 1950 1,506.9
1913 65
1914 84 1951 1,807.6
1915 82 1952 2,032.3
1916 115 : 1953 2,453.9
1917 156 1954 o 2,820.6
1918 180 1955 3,104.7
1919 158 : 1956 3,332.7
1920 127.1 1957 3,389.4
1958 3,546.7
1921 74.6 T 1959 4,085.9
1922 91.8 1960 4,537.2
1923 138.0 .
1924 - 169.3 1961 - 4,587.4
1925 181.2 ‘ 1962 : 4,981.9
1926 195.8 1963 5,400.8
1927 219.6 ' 1964 6,054 .9
1928 256.0 1965 6,586.1
1929 280.8 1966 7,208.7
1930 269.7 1967 7,933.1
1968 8,515.0
1931 219.5 1969 9,459.3
1932 153.7 1970 10,257.0
1933 142.0
1934 170.8 1971 10,936.0
1935 259.6 1972 11,649.0
1936 365.5 1973 12,707.3
1937 . 491.3 1974 13,810.1
’ 1975 12,693.2
=N 1976 13,202.1
- 1977 14,327.1
1978 14,745.4
1979 15,230 (15,221.6)
1980 16,300

an

Source: Grjotheim, Krohn, Malinovsky, Matiasovsky & Thonstad, 1977, p. 6,
Table 60 & MW, 1981. ~
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non sparking;
non toxic reaction; aluminum does not change the flavour, purity or

color of food; o

¥

high reflactivity;

ease of fabrication amd erection; aluminum can be formed, ﬁiérced,
machin;d, sawn and sheared at high operating speeds;

wide choice of finishing methods, such as chemical treatment, mechani-
cal surface texturing, painting and poréelain enamelling; and

low maintenance costs {(Alcam, 1973 & 1980, Buggins, 1965, Altenpohl,

1380).

It is interesting to note that though aluminum is ome of the

major donsumers of energy, as the productiocn of 1 tom of aluminum requires

almost seven times as much energy as 1 ton of steel, it 1s also energy-saving
: o

material ia its final use. Thus rising energy costs have actually promoted

wider use of aluminum, as for instance inrthe automotive industry, for its

light weight. Alumipum is also one of the most recyclable materials, with

minimal amounts of energy required for its secondary recovery, approximately

oniy 5 per cent of the energy inputs ia the original smelting or 0.8 kWh/kg.

PR “

o
S
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Basic Technologies

The aluminum industry uses 'standard' technologies which are
little affected by local conditions in any particular country. Those technolo-
gles are available in International markets and access to them does not create
a serious obstacle for new investors.

Aluminum 1is produced in two stages from natural ores, basically
bauxite which is 1its oxide. 1In some studies a bauxite stage is added, which
involves mechanical process, mining and enrichment of ores (Brubaker, 1967;“
Higgins, 1965; and Charles River Associates, 1971),

Two stages in aluminum production are the alumina stage and the
aluminum stage. Each one.éf them 1s characterized by different type of techno-
logy and often takes place in a different geographical location (Xrutilla, 1955;
Savey, 1977 & Auty, 1980).

The alumina stage consists of dissolving out the aluminum oxide -
A1203 fr9m other compounds, mainly iron oxide - Fe203, with caustic soda. The
compositidﬁ of the most‘widely uged bauxites is as follows :

approximately 60 per cent aluminum oxide - A1203;

up to 28 per cent iron oxide - Fe203;

up to b per cent silica - S$109;

up to 3 per cent titania - T10p; and

10 to 30 per cent chemically combined water - HZO

(Hegmann, 1978, p. 3).

Also other clays.are used but on a smaller scale. For instance, Anaconda in the
U.S.has produced alumina from clays with lower aluminum oxide content than bauxite.

In the USSR, nepheline, - another ore, has been used and it is reported to pive

many by-products. Alcan has tested anorthosite, shales and other non-bauxite ores;

L0

L3
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also Pechiney's H-plus process is designed to extract aluminum oxide from
ores other than bauxite. Recently the Korean Institute of Science and Tech- o
nology has developed a new process for extraction of alumina from tﬁe agh of'
coal briquettes, the so calied Lime-Soda—Cal Sinter (LSC) process:
» . The composition:cf the ash of a typlcal coal (ﬁ,)

briquette (used in Seoul) is 45% Si0,, 30%
A1203, and 1074C (UNDJO, 1980‘, P 3).

In the alumina stage the followlng chemical processes are used:
a) clarification, to separate sodium aluminate;
b) decomposition, to eliminate sediments, and

c) caleination, which gives a white powder known as alumina.

The most popular process used in the production of alumina is Bayer's chemical

process, though it may be modified in several ways (Huggins, 1965; Charles River

\
Associates 1971, Savey, 1977). The cost of producing 1 metric ton of alumina

is given in Table 45 (pstimates).

Alﬁmina ' d alumina hydrates are used also by other industries,
such as cﬁémical, refractory, abrasivés and ceramic industries.

The aluminum stage begins with alumina further treated with a
flux (eryolite) by an eiectrolytic process., Nearly one hundred years have
passed since P.L.T. Hroult in France /23.04.1886/ and C.M. Hall in the
United States /09.07.1886/ déveloped independently the aluminum production
process by electrolysis of a molten solution of alumina in cryolite and gave
beginning to the commercial production of the metal on a large scale. Their
process, apart from many technical;improvements, has remained basically un-

changed since its inveantion and is used by almost all producers of aluminum.
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Table 45

Estimated Costs of Producing Alumina

American Bayer Alumina Process Cost, New Greenfield Capacirty, "Concensus'
Input Estimates (1976 dollars per metric ton)

Ttem o " Cost
o= »08%
Labor: 2.1 hours @ $7.29 15.31
Utilities |
Electricity: 250 kwh @ $0.013 3.75
Steam: 8.00 @ $1.50 MMBTU i 12.00
Water coding: 2.76 M. gal @ $0.05 : 0.14
Water, process: 2.2 M. gal @ $0.350 1.10
Fuel: 5.00 MMBTU @ $2.25 11.25
Total 28.24
Raw Materials
Limestone: 075 tons @ § 7.50 0.56
Caustic: 075 toms @ $ 160.00 12.00
Starch: 0066 tons @ $ 208.72 1.38
Total ' 13.94
Maintenance materials: 2.5 7Z of replacement
cost of installed equipment 11.25
overhead: 50%Z of direct labor and maintenance 13.28
Fixé§+b sts
Taxesg: 17 of total plant cost 4,50
Insurance: 1% of fixed capltal cost 4.50
Annualized capital costs (interest and
depreciation}: 127 plant cost 54.00
Total 63.00
Total processing cost . 145.02
Cost of bauxite: 2.3 tons @ § 23.00 52.90
Total cost of aluminum o 197.92

Source: Charles River Associates, 1980, p. 35.



206

Alumina is dissclved in a molten cryolite electrolyte in spe-
cial electrolytic cells. There are two kinds of anode cells used by the
majoricy Qf the world's aluminum smelters: the 'SYderberg’ and ' pre-baked'
anodes (See Figures 4 and 5 - Appendix III).

In the former case, the granular carbon raw material is bonded
into a solid composite by pyrolysis of pitch while utilizing
the heat of the electrolytic cell. Pre-baked anodes have

the coke particles bonded in a solid carbon mass with pitch
binder in a separate baking before introduction to the cell.
Pre-baked anodes have the advantage that better compaction and
quality control can be wmaintained, which leads to a lowering’
in carbon congsumption as well as making it easier to coatrol
the fumes produced during the baking of the anodes

(Grjotheim, 1980, p. 7).

Aluminum oxide is heated to a very high temperature by electric current.l 4

potline of 80 to 240 electrolytic cells requires a current of 50,000 to

150,000 amperes.

The larger cells required in plants designed for 150,000
amperes are more difficult to operate and service, and
although they save on labour costs the capltal cost is
greater for this reason' the preferred amperage range

is 70,000 to 80,000 (UNIDG, 1969, p. 39).

High temperatures are needed to separate the oxygen, which reacts with the
carbon anode, and produces the pure metal, aluminum (see Figure 6). The basic
process can be described as follows:

2 A1203 + 3C = 441 + 3 CO2

Aluminum Iingot is usually{further treated to reduce impurities, though this
step 1s not included for dluminum pig. .Aluminum is also alloyed with other

metals, like lead, chromium, boron, etc., to reach the desired physical

characteristics.



Figure 6 :Schematic Diagram for
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The typical inputs in the production process to produce 1 ton of -

aluminum include:
a. alumina stage: bauxite - 4 te 5 tomns, caustic seoda - 0.25 to 0.50 ton,
fuel o1l - 0.25 ton, lignite - 0.5 ton; with the end product alumirna
- 2 tons;
b. aluminum stage: alumina - 2 tons, coke - 0.5 tom, pitch - 0.25 ton,
cryolite - 0.03 ton, aluminum fluoride - 0.03 ton and electric energy
- 14,000 to 18,000 kwh; which gives 1 ton of aluminum (see Figure 7).
As can be noticed from the above listnof the required inputs and production
costs of aluminum (Table 46) the smelting process depends on large amounts of
energy. ZThus to operate a smelter a’jféZtant source of electricity is naeded 24
hours per day.

The only cheapxgggkg;;; source of electric energy kmown till today
is that produced by hydro-power generation, although nuciear energy seemed to
be once a solﬁtion as well. As could be -expected, cheap electricitcy is not in
many cases available in locations close to the source of raw materials (bauxite).
It is not necessarily found either in the vicinity of the main m;rkets for

ot
aluminum.

Aluminum smelting 13 a highly capital intensive industry. It has
been estimated that in 1976-78 the average capital requirements per ton of
primary aluminum for new smelters in the U.S. were about $1,730, while in many
developing countries the same costs were twice or three times higher (Woods

& Burrows, 1980, p. 40).
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Figure 7 : Production of Aluminum from Bauxite

v
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Table 46
Estimated Costs of Smelting Aluminum

Input Costs of a 100,000 tons per year Aluminum Reduction Plant (1976 dollars
per metric ton of aluminum)

Input Cost
Fluorides (55 kg. @ $ 0.482) 26.51
Pitch (.14 m. ton @ $ 91.80) et 12.85
Thermal energy (7.3 MMBTU @ $ 1.50) 10.95
Coke (.5 m. tomns @ $ 106) 53.00
Power (15,200 kwh @ $ 0.015) ‘ 228.00
Labor (10 man hours @ $ 7.29) 72.90
Maintenance materials (2.5% of investment) 43,25
Overhead (507 of labor and maintenance) 58.08
Local taxes and insurance (27 of investment) © 34.60

Annualised capital costs (interest and

‘depreciation) (127 of total plant costs), \Tw 207.60
Total processing cost 747 .74
Alomina (L.93 tons) 381.99
Total costs ‘ 1,129.73

Source: Charles River Associates, 1980, p. 39.
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-

Structure of the Intermational

Aluminum Industry

-

~

The aluminum industry is ome of the most vertically and horizon-
tally integrated industries domipated by a few MNCs in-the Western ﬂbrld.
The most impogﬁist companles are;
1. Aluminum Company of America (Alcoa);
2. Alcan Aluminum Limited (Alcan)
3. * Sesmolds Metals Co.
b Kaisen Aluminum & Chemical Corp.
5. Swiss Aluminum Ltd. (Alusuissé),hand
6. Pechiney Ugine Kuhlmanm.

N - T

Aleca is the world's largest aluminum producer with an estimated 15 per cent '
world market share {Can. Bus., November 1980, p. 863. ‘The company's shipments
of aluminum totaled 1,886,000 tons in 1979 (Moody's IM, 1980, p. 560). Alcan
has an estimated l? per cent share of the world market and ranké second in
aluminum smelting with total rated-capacity<§$'l,347,000 tons per year
(Moody's IM, 1980, 9. 2556).- Reynolds 1s tﬁe third largest prodﬁcer of
aluminum in the world and An 1979 its production reached 1,093,400 tons of
primary aluminum (Moody's IM, 1980, p. 3946, see Table 47). 1In 1980 Alcan had
the highest net incomes of $ 524 million, Alcoa was sgcond with'$ 470 million
and Kaiser earmed more than Reynolds, with $7248 million veréus $ 180 million

for the latter (MW, January 26, 1981).

There are at least several reasons for the heavy concentration of

2



Table 47

Company

Alcan
Alcoa
Raymolds
Kaiser,
Pechiney

Alusuisse

Total

Bauxite, Alumina and Aluminum Capacities of
Major Integrated Firms (millions of short
tons of aluminum equivalents)

1969

1.732

2.008

1.824
2,388
0.623

0.223

9.486

Bauxite

1974

1.475

3.562
1.632
3.967

.783

1.042

12,460

Alumina

1969 1974
1.776 2.162
2,091 3.688
1.109 1.746
1.294 1.572
0,800 1.280
0.239 0.885
7.309 11,359

Yource: Charles River Associates, 1980, p. 74.

212

Aluminum

1969 1974
1,698 2.216
"1.638 2,008
1.142 1.504
(.939 1,172
Q.788 1,066
0.426 0.823
6.631 8.788
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aluminum industry within a few companies.

In the past the possession of patent rights secured growth of
major aluminum groducers (Brown & Butler, i968). In the United States it
wag Alcoa, formerly Pittsburgh Redﬁction Company, which used the Hall patent
exclusively.and was the sole producer of alumina and aluminum in the country until

the 1940s. (Wallace, 1937, Peck, 1961).

In Europe-Alusuisse acquired the HEroult patent rights, but it
was Pechirmey of France which ﬁirst used the process on a licence from Alu-
suisse and soon became Europe's largest producer. Though Alusuisse granted
licences to other firms, aluminum cartels whi;h dominated the Europegn alu-
minum industry until 1939 have limjited the spread of the Héroult process.
(Marlio, 1947 Peck, 1961; Charles River Associatés, 1971). With the end of
the aluminum cartels’ er;, the industry theoretically opened its doors to new

Investors.

<
‘

In North America the changes in the structure of the aluminum
industry were initiated by the United States government which was interested
in growth cf the industry during and after World War II. Aluminum was treated
as a 'defense supporting' investment and the monopoly of Alcoa was not
viewed as a positive phenomenon for the further expansion of the strategic
metal (Charles.River Associates, 1971). The government built its own smel-
ters, Auring the war, which were initially operated with Alcoa's assistance.

In 1946 the govermment decided to sell on very favorablg con—
ditions its reduétion plants to Kaiser Aluminum & Chemical Corporaticn,

formerly Permanente Metals Corporation and to Reynolds Metals Company. LW
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This decision ended Alcoa's moncpoly in the United States and brought two' new
companies into a narrow circle of the world's aluminum industry. Alcoca was not
allowed to purchase public smelters though the U.S. govermment had sericus
problems with attracting the new investors. Both Kaiser & Reynolds reéeived
special incentives, such as amortisation certificates and guarantees for
purchase of all: aluminum which could not be comrercially sold by the new
producers. As a result

in the early 19530's, more than 2 million tons of U.S.

produced primary aluminum was bought by the GSA (General

Services Administration's strateglc stockpiles) (Brown

and Butler, 1968, p: 18).

Alcoa agreed to supply Reynolds.and Kaiser with raw materials,
but the new producers soon tealized how ilmportant vertical integration in
the aluminum industry was and they undertook large investments to build their
own raw material bases. The U.S. govermment additionally encouraged ver-
tical integration for strategic reasons. .

In 1950 the anti~trust proceedings against Alcoa ended with the
final separation of Alcan from Alcoa. Alcan had already expanded its inter-
national operations since 1928 and managed to penetrate European markets
(qubaker,‘l961).

Since World War II, even when the aluminum patents became avai-
lable to other potential iuvestors,_;he list of newcomers has been rather
limi;ed and has not significantly‘affected the leading role of the six main

companies. This would suggest that yet ancther group of factors temd to

favour the heavy integration of the industry.
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'The very high capital costs and relatively low returns on in-
:veséments have strengthened the existing. institutional structure. Only large
companies seemed to have adequate fiﬁancial resources to be able to méke long-
term investments. Brown and Butler h§ve observed that

the ‘return on net worth in the U.S. aluminum industry
was only 5.9 per cent in 1960 compared with about 12

per cent for the leading companies in other industries... -
Since at the time the opportunity cost of capital in world »
‘markets was about 8 per cent, the scope of non-integrated

activities in the U.S. must be very limited, and the

attraction to new investors absolutely nil (Brown & Butler,

1968, p. 146). '

'

o

Because of high investment costs, low returns and strong competition néw en-
tries into the intermational ;luminum industry and the growth of existing
producers would noﬁ have been possible without support from local governments.
Even in fﬁance, the first produéer of aluminum, Pechiney has benefited from high‘
tariffs and low rates for electricity (Brubaker, 1967). In Norway and West
Germany the government have been cooperating with private capital in order to
promote the. growth of their national.aluminum industries. The West German
company Vereinigte Aluminum — Werke AG(VAW) 1is government owned and so is the
Norwegian 5df£;Z~;;\§3th§£_XEfk A/lS.
in ;pe expansion of the aluminqg-cémpanies, the size of market has

played an important role, Ehus promoting growth ofbonli few large companies.
Woods and Burrtows have claimed that

the size of thg aluminum market until the i9505 was too small

to support more than a few efficient size firms. The minimum )

efficient scale of an alumina plant appears to be at least

330,000 short toms, equivalent to 165,000 short tons of
aluyminum, unless the entrant is protected by special tariff
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barriers, high transport costs, or other similar market
impediments;.. By 1939 world output was 676,000 short tons
about equal to the output of four "efficient producers
(Wbods & Burrows, 1980 P. 6?)

The world's major producers are involved in all stages of
aluminum production starting with mining and processing of bauxite, trans-
portation-of bauxite and alumina, productfion of alumipa from bauxites, to reduc—
tion of alumina to aluminum. They further process aluminum and aluminum alloys
into variety of seml finished and finished products, as well as manufacture
other chemicals. Pechiney Ugine Kuhlmann is also the major producer of stain-

less steel in Europe.
v To illustrate the degree of integration of the alumynum industry
I

¥

let us quote Clarfield's example:

lock at the steps invelved in turning Jamaican bauxite into
Reynolds Wrap... Today Reyoolds Jamailca Mines Ltd. owns.
67,000 acres of bauxite land in Jamaica ~ 2.5 per cent of the
entire island - which it mines with Reynolds—owned equipment.
The bauxite 1s shipped on a Reynolds owned six-mile long
overhead tramway to the Reynolds dock at Ochd Rios. There
the bauxite is loaded aboard a bulk carrier of the Caribbean
Steamship Company, owned 100 per cent by Reynolds, and
shlpped to Reynolds' alumina refinery at Corpus Christi,
Texas. The refined alumina is then transferred to Reynolds
San Patriclo, Texas, reduction plant, where it is melted inte
aluminum and cast into sheet ingot., This sheet ingot may be
shipped to the Reynolds sheet and platéﬁplant at McCook, I1l.
to be processed into reroll stock and then shipped to the
Reynolds foill mill at Louisville, Ky., where it is rolled
down to household foil, packaged, and delivered to super-
markets all over the US to be sold as Reynolds Wrap
(Clarfield et al., 1975, as quoted by Rangarajan, 1978, pp. 165-166).

Similar practiceslpave been common among other MNCs operating in thé aluminum

industry. For example Alcan Aluminium Ltd. owns and operates port facilities

-

N

e
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ip Jamaica, Trinidad and fhe United Kingdom, as well as in Canada at Port
Alfred, Que., and Kitimat, B.C., plus a railway in Eastern Canada, for the
‘handling of bauxite, alumina, aluminum and related products. It has three
main shipping subsidiaries which transpogisAlcan's products and required
materials among different countries. Alcan, Alcoa, Reyndlds and Alusuisse have
their own power geﬁerating facilities which assure relatively lower and
stable costs of electric energy.
In the early 1970s the six gluminum giants owned:

60 per cent of the non-communist Qurld‘s bauxite mining

capacity, 70 per cent of its alumina capacity and 63 per

cent of its aluminum smelting capacity (US Council on

International Econmomlc Policy,.1975, after Rangarajan,
1978, p. 165, see also Savey, 1977).

For the gix MNCs backward integration has been essentlal to se-
cure supply of raw materials necessary for aluminum swelting and to have con-
trol over their production costs. Bauxite and alumina were not traded on
comméﬁity exchanges and this has theoretically enabled the MNCs to use
"transfer pricing' to meet their global objectives.

Brubaker has arugued that |

In view of the heavy cost of plant in the industry firms are"
reluctant to be dependent on competitors or other outside

sources for theilr raw materials, for any extended shortage
can be disastrous (Brubaker, 1967, p. 109).

Indeed Anaconda, one of the world's largest copper producers and new alumi-
. . -
num investor, was unable to expand its aluminum smelting capacity for several
% .
years because of the problems encountered with supply and high costs of

alumina (Charles River Assocciates, 1971). 1In 1969 Anaconda decided to

enter into a joint venture Alumina Partners of Jamalca to assure its,
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supplies of alumina. Thé company has been also jovestigating new pro-
duction.processes which use other clays.

Forward integration has sacured outlets for aluminu; smelting.
All six MNCs have been involved in aluminum fabrication and production of
various final products and in that sense they have promoted further use of
aluminum by .different customers. The MNCs have been also enéaged in po-
pulgrizacion of new applications for the metal. The diversification cf
output and sales hés been an imﬁortant factor in market expansioun of alu-
ninum corporations: The aluminum MNES have played an important role not
only in stimulating demand for the patal but also in stabilizing 1ts prices.

Brubaker notes’ that

Alean, as the world's largest exporter and certainly oue

of the lowest cost producers, was recognlzed as playing a

key fole in stabilizing the world price withir the context.
0f”/a policy of balancing long-term demand and supply at a

price that would attract expansion capital to the industry <
(Brubaker, 1967, p. 115 and see also Table 48 and Figure 8).

The emergence of new aluminum producers both in industrialized
and in developing countries has already affected the dominating position
of the six aluminum glants. Woods and Burrows have assessed that

During the 1953-74 period, Alcoa's share fell from 22.6 to
15.5 per cent /market share -aluminum capacity/, Raiser's
share fell from 15.5 to 9.0 per cemnt, Reynolds' from 13.9
to 11.6 per cent and Alcan's from 25.7 per cent to 17.1
per cent. On the other hand, Pechiney's share increased
from 5.1 to 8.2 per cent, and Alsuisse's from 4.3 to 6.3
per cent (Woods and Burrows, 1980, p. 72; see Table 50).

In 1974 Australia, Guinea, Guyana, Jamaica, Slerra Leone,

Surinam and Yougoslavia established the Internatiocnmal Bauxite Association
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TABLE 48

COMPARISON OF ALUMINUM COSTS WITH LIST PRICE OF AL. {cents per pound)

Year List Price of Average Long-Run
Aluminum Production Cost of Al.
1935 ) Ue
1940 ’ 18¢ (Brown & Burler, 1968, p. 148)
1945 15¢ Easctimates
1947 15.00 12.4
1948 15.74 ' 13.8
1949 17.00 13.6
1950 17.69 13.9
1951 19.00 15.3
1952 19.40 15.3
1953 20,93 16.6
1954 21.78 16.7
1955 23.67 16.2
1956 26.01 17.1
1957 27.52 ) 18.0
1958 . 26.89 17.6
1959 26.85 18.1
1960 27.123 18.2
1961 25.46 18.0
1962 23.38 18.0
1963 23.68 18.0
1964 23.72 18.3
1965 24.50 18.4
1966 . 24.50 19.0
1967 24,98 19.5
1968 25.57 20.4
1969 27.18 1.2
1970 28.72 22.9
1971 29.00 24.9
1972 ) ' 26,45 25.2
1973 25,33 27.2
1974 34,69 38.0
1975 39.79 42.4
1976 44 .34 51.1

Source: Charles River Assoclates, 1980, pp. 16=77.
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(IBA) in order to gailn more control over prices and use o eir own re-
sources. Four other countries have been added since 1974, the)Dominican
Republic, Haiti, Ghana and Indonesia. The IBA accounts for close to 80 per

cent of all bauxite sales in the Western World. Its te goal is not

necessarily to curb exports of bauxite to aluminum producers but rather to
control intermational prices and encourage development of local alusdnum
‘indugtries. This may seriously undermine the position of traditional alu-
ainum producers. Most of the countries belonging to the IBA have alreadyf~
signiffcantly increased their prices through export taxes.

For example, Eggaica increased its taxes per metric ton from

an average of approxdmately $1.80 to around $15,30 (as

shipped} by 1976. Following Jamaica's lead the Dominican

Republic, Haiti and Guyana increased their taxes to approxi-

mately the same level as Jamaica's. The tax rates of all four

countries are linked to the average realized price of primary

aluminum (Woods-& Burrows, 1980, p. 3).
The new export taxes have raised the price of bauxite from those countries
to the Uniltad States, Canada and Europe over 100 per cent.

The creation of IBA has been followed by a trend towards further

'divestment' and 'nationalization' of the aluminum industry in developing
countries (Williams, 1975) supported by several theorists. Girvan has ad-
vocated 'nationmalizarion' as a panacea for all development problems.

In the bauxita sector, owunership and decision-making have to

be transferred from the multinational corporations to the

national economy. This is necessary so as to put the

resource basically to the service of the national economy; for

the development of'an aluminium industry, for the developument

of other using, supplying and allied industries, for the

development of an apprepriate technology and for the use of the
enormous surplus - realized as foreign exchange - to which
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" the industry gives rise (Girwvam, 1971).

Girvan does not seem to understand that such a strategy ﬁay be very dangerous
and may bear high risks and costs for a develéping nation.

4. The world's largest producers of aluminum have to accept the
changing political climate in developing countries and the growing popularit;

-0f 'divestment policies'. Their own survival will depend on increased

I
Fa

cooperation with local partmers and harmonization of the#r global strategies
through incorporation of regional interests.

The MNCs should be the first to take new initiatives if they do
not want to witness further spéed—up in nationalization processes. Reynolds
had already to sell 31 per cent of its operations and all its land holdings
in Jamaica to the Jamalcan government_iﬁ 1980. Alcan has been caught by
Guyana's nationalization of its subsidiaries operaEing in that country. It
also had to divest in Venezuela following the Decision 24 regulations.

It seems that the MNCs are not generally against industrial
cooperation ;ith local partners (Tables 49 - 55), as the number of joint
ventures in the aluminum industry has increased dramaticallf sinée the late
719605. They have enabled the MNCs to penetrate new markets and expand their
capagitiés'at reduced costs and risks. At the same time joint ventures
Qpened the aluminum industry to smaller independént investors.

For developing countries which can offer comparative advantage
for the aluminum industry, the international industrial cooperatisn through

joint ventures seems more advantageous than nationalization, since most of

those countries lack techmology and large enough markets. Woods and Burrows
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} ALUMINUM COMPANY OF AMERICA

Principal Subsidiaries & Affiliates

Adam Metal Supply, Inmc. (N.Y.)
Alcas Cutlery Corp. (N.Y.)
Alcoa Building Products, Inc., (Pa.)
Alcoa Chemie Nederland B.V. (Netherlands)
Alcoa Deutschland GmbH (W, Germany)
Alcoa Exploration Co. {Del.)
Alcoa France S.A.R.L. (France)
Alcoa Generating Corp. (Ind.)
Alcoa Inter-america, Inc. (Del.)
Alcoa International, Inc. (Panama)
Alcoa Intermational (asia) Led., (Hong Xong)
Alcoa Japap Ltd. (Japaa)
Alcoa Minerals of Jamaica, Iamc. (Del.)
Alcoa Nederland B.V. (Netherlands) (757)
Alecoa of Australia Ltd. (Auatralia) (51%)
Alcos Holdings Ltd. (Auatralia)
Dovell Australia Led. (Australfa) (50%)
Alcoa of Great Britain Lrd. (England) (75%)
Alcoa Manufacturing (G.3.) Lrd. (England)
Incernacional Alloys Ltd. (England)
Alcoa Properties, Inc. (Pa.}
Alcoa Ventures, Inc. (Del.)
Allegheny Center Associactes (Pa.) 977
Century City, Inc. (Del.)
Jonathan's Landing, Inc. (Del.)
Lot 8, Inc. (Del.)
Delta Towers Joint Venture (Calif.) {50%)
Wilpen, Inc. (Pa.)
Alcoa Recycling Co. (Del.)
Alcoa Steamship Co., Inc. (N.Y.)
Alcomex, S.A. (Mexico)
Aluminio, 5.5. de C.V. (Mexico) (44T}
American Powdered Metals Co. (Del.)
Buckeye Molding Cowpany (Bel.}
Companhia De Mineracao Santarem~Comisa (Brazil)
Companhin Mineira de Aluminio - Alcominas
(Brazil) (507)

Source: Mood¥'s Iadustrial Manual, 1980, p. 560.

Purukaws Aluninum Co, Led. (Japan) (333)
H C. Producta Co. (Del.)
Haleo (Mining) Inc. (Del.) (271}
Compagnie des Bauxitea de Guinee (CGB}
{Del.) (517)
Inversiones Alcoa, S.A. (Venezuela)
Aco, Sociedad Anonima (Venezuela) (421} o
Inversiones Araco Compania Anonima . L
(Venezuela) (80%) o
L.W. Nash Company (Del.) )
Lib-Ore Steamship Company, Inc. (Liberia)
Lincoln Manufacturing Company, Inc. (Ind.)
Moraleo Limited (Japanm) (7353)
Neumin Producticn Co. (Del.)
Northwest Alloys, Imc. (Del.)
Pep Industries, Inc. (Tenn.)
Rea Magnet Wire Company, Iac. (Del.)
Shibazaki Seisakusho Ltd, {Japan) (51%)
The Stolle Corp. (0.)
Norcold, Inc.(Calif.)
Suriname Aluminum Co. {Del.)
Tapocco, Inc. (Tenn.)
Tifcon Aluminum Co., Inc. (Del.)
Victoria Aluminum Co. (Del.)
Wenr~Ever Aluminmum, Ine. (Del.)
Yadkin, Inc, (N.C.)

i
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PRINCLIPAL SUBSIDTARY AMD RELATED COHPANIES -

ALCAN ALUMINTUM LTD.

AC 31 Decembar [979 - Fully owoad unless che parcencage of ownarship is showm,

Opatating Companias

Harth Anerica

Cacsda
Aluminum Company af Canada Lzd
Alcaa Canada Produccs Limitad
Alcan Smglisre and Chemicals Lrcd
Alcan~frice Extrusions Limiced (50I)
Ravalax (1978) Iac.
Roberval iod Saguacay
Railuay Company, The
Sagusaay Shippilng Limiced
Supreme Aluminus Iodustrias Limicaed
(26.271)
Vic Hatal Corporation
United 3faCes .
Alcan Alumictm Carpocation
Luxfar USA Limicsd (80.661)
Jarwada
Alcan (Barwada) Limiced

Caribbean

Jamalcw
Alcaa Jamaics Caompany *
Alcan Products of Jamaica Limifed
Jamalcaa {93%)
Sprostoas {Jamaica) Limirad
Trioidad
Chaguaraman Taraioale Limirzad
Caddas Grant Sprostons [odustries
Limiced (49%)
Sproacons (Trinidad) Limiced

Lacin Amarica

Extrusicn S5.A. (63.12)
Sraxil
Alcan Aluainio 4o Brastl S.A.
Aluminio do Brasil Hordasca 5.A.
Minaragao Lo do Mercm 3.4 (19X)
Patrocoque 3.A. (23,1I)
Colombia
Aluminio Alcan de Colombia S.A. (491}
Haxlico
Alcas Aluminio 3.A. (44.72)
Uruguay
Alcan Alumicio dal Uruguay S.A. (89.31)
Vecaruala
Auminio da Venezuala, C.A.
(493)

(Alcavan)

Eutope
Baigium
Alcan Aluminium Raaren 5.A.
France
Auminium Alcsn da France
Alcan Fllage de 7inizions

5.A, des Mauxires ot Alumines de
Provence
Techral France 5.A. (730)
Carmany

Alcan Aluminiumwertks CabH
Alcan Aluminiusvark Nirobery CabH

Sourcat Alcan Allmingue Lrd., L9840,

4 Division gf Aluminue Coapany of Canada,

Alcan Folien GmbH
Aluainiunfol lamveck Cabl
Aluminium Hocf CapH {301}
Cacrgo Yan Tahrzeugwark Cail (301)
Ireland
Augblaiah Alumina Limitad (40I)
Unidars Limited (25.3L)
Icaly
Alcsa Alluminio lcaliaoo 3.p.A.
Alcaa 3.p.A.
Nacharlands
Hunter Douglas 8.V, (23.161) -
Spata
tapress Haclooal dal Alumints
S.A. (Endasa) (26.41)
Productos Alwaioio da Consumo, 5.4,
(3az)
Switaerland
AMuminiomarka A.-G. Rorachach
Uniced Kingdom
Alcan Building Maceriale Limiced (80.661)
Alcan Design Producta Limited (£0.31)
Alcan Feeo Limited (40.13I)
Alcan Eafield aAlloys Limizad (40.]1I)
Alcan Extrusioos Limited (30.66X)
Alcaa Toils Limited (80.66X)
Alcan Lynamourh Limited (50.641)
Alcao Mecal Cancras Limited {(80.64I)
Alcan Place Limttad {(230.b4%)
Alcan Polyfoll Limited (B0,461)
Alcna Rain Macar Products (B0.66I)
Alcan Safaty Glaas Limited {80Q.b41)
Alcan Shasc Limited {80.56X)
Alcan Tracsport ProducCs Limiced
(80.662)
alcan Wiodows Limicad (30.461)
Alcan Wirw Limiced (23Q.561)
Booallack Vehiclem Limicad (80.641)
Cargo Van Equipmmnt Limiced (301)
Coventry Macal Bars Limitad (80.563)
lan Proctor Hacsl Hasts Limited (19.4I)
Johnson & 2loy Aluminium
Pipeants Limited (29.1X)
Luxfar UX Limttad (BO.64IX)
Minslex Limicad (80.461)
Sagusnay Shipping {UK) Limicad
(80.64%)
Sarco-fyan Limicad (80.662)

Alrica

Chana
Chans Aluminium Products Lizited
(601)
Cuines
Compagnise des Rauxites de Cuinds
(13.772)
Higeria
Alcsn Aluminius of Nigearia Limticed
{582}
Alcan Aluysminium Products Limiced (60I)
South Africa
Hulatte Aluminius Limited (241)

Leds
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Anias

India
Indisn Aluminium Company
Limiced {33.27%)
Indooesla
P.T. Alcan Indanasia (70%)
Japan
Nippon Light Macal Company Lrd (302)
Toyo Aluminium X.K. {50X)
Halaysia
AMuminius Company of Halaysia
Barhad {38.521)
Johara Mining and Stevedoring Ca.
Led. (52.5%)
Thailand
Alcan Thai Company Limitad

South Pacific

Auscralia
Alcan australia Limiced (70X}
Alcan Queenslaod Pty Liattad -
Quaenaiand Alumina Limfcsd (21.393)
Quintrex Marine Pry Limticed (70X)

Hew Zsalaod
Alcan Hew Zealaod Limired (49.21)
Alcan Alloys Limired (69.2X)
Alcan Angdisars Limiced (49.1%)
Alcan Batlding Produccs Limized (69.2X)
alcan Coty Macals Limiced (34.41)
Aluminium Acodizecs {M.2.) Led {(69.11)
Aluminius Cooductors Limited ()3.3X)
Aarkar Alumintim I[nduscrias Limized (69.11)
Horimon Aluminium Products Lzd (69.23
falls Cacard Tile Cowpsoy Led {(34,6X)
Rolls Holdings Lzd (29.13)

Qthar Cowpanies
Holding and Fioancial
Alcan Aluminium (UX) Liaicad, Londos
Alcaa Aluminto da Amdrica Lacios, 3.A.,
Rio de Janairo
Alcan furope H.¥., Amscardanm
Alcen Financas Cverssas N.Y., Amstacdaa

Intarnacional Sales
Mcan Canada Products Limited
{Trading Divislon), Taronco, Capada
aAlcan Aluminin (Amarica Lacins) (oc.,
pontreal - Laclio Americs

~

Alcan Asla Limicted, Hoag Fong ~ Rong Kong. Japan,

India and other areas of Asis
Alcsa 5.A., Iurich - Contipancal Zurupe
(excluding Garmany and Scandlnravia},
Near and Middle Taat, Afvics, U.5.5.R.
Alcen Matall Gabll, Frankfurt, Cermany
Alcsa Lynemouth Limited, london, UK, I[reland,
Scandinavia
Alcan Ingor and Powdara
(Pivision of Alcan Alyziaum Corporationl,
(leveland, USA and Caribbean

Alcan Project Secvices Limiced (AES Diviston of

Aluminum Company of Canada Ltd), Montreal -

faginearing and feastbllicy scudies, and

project msnagwsant related to tha aluainium

industry.
Alcsa Trading {Bermuda) Limited, Hamilton,

Tarmuda - Yorldwide; trading tn aluminus-rels

products
Alcsn Trading Led., Hontre

. da }
slum.-relatad products; {ogi:ﬁct si?":fc':‘?

in
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REYNOLDS METALS CO.

Subsidiaries & Associated Companies

Pl

1. Consolidated Subsidiaries:

Aluminio Reynolds de Venezuela, S.A. (Alreyven) (Venezuela)

Broad St. Road Corporation (Del.) o ‘

Canadian Reynolds Metals Company, Limited - Societe Canadienne de MetauXx
Reynolds, Limitee (Quebec, Canada)

Caribbean Steamship Company, S.A. (Panama)

Reynolds Alumina Stade, Inc. (Del.)

Reynolds Aluminium Deutschland, Inc. (Del.)

Reynolds Aluminium Europe, S.4. (Belgium}

Reynolds Aluminium Credit Corporation (Del.)

Reynolds Aluminum Recycling Company (Mo.)

Reynolds Cable Company Limited - La Scclete des Cables Reynolds Limitee
(Canada) » B ’

Reynolds Extrusion Company Limited - La Compagnie de Profiles Reymeolds
Limitee (Canada)

Reynolds Haitian Mines, Inc. (Del.)

Reynolds International, Inc. (Panama)

Reynolds Jamaica Alumina, Ltd. (Del.)

Reynolds Jamaica Mines, Ltd. (Del.)

Reynolds Metals European Capital Corp. (Del.)

Tilo Company, Inc. (Del.) '

L]

g 3

2. Assoclated Companies:

Aluminio del Céroni, S.A. (Venezuela) (50%Z)
Alumina Partners of Jamaica (Partmership) (Del.) (36 1/2 7)

Aluminium Oxid Stade Gesellschaft mit beschrankter Haftung (W. Germany)
(33 1/3 %)

Industria Navarra del Aluminio, S.A. (Spain) (50%)

Jamaica Alumina Security Company, Ltd. (Del.} (377%)

La Compagnie Hydroelectrique Manicouagan - Manicouagan Power Company
(Qué., Canada) (407)

Reynolds Aluminio, Sociedad Anonima (Mexico) (537)

Reynolds Aluminum Holland B.V. {(Netherlands) (95%)

Reynolds Aluminum Company of Canada, Ltd. - Societe d'Aluminium Reynolds
(Canada) (65%) '

Reynolds Phillipine Corperaticn (BhilRBipimes) (397)

Robertshaw Controls Company (Del.) (27%)

Societa Lavorazioni Industriali Metalli S.p.A. ("S.L.I.M.") (Italy) (607)

7

* The names of a number of consolidated subsidiaries, unconsolidated sub-
gsidiaries and associated cempanies (207 to 507 owned) have been omitted

because considered in the aggregate they would not constitute a significant
subsidiary. .

Source: Moody's Industrial Manual, 1980, p. 3945
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REYNOLDS METALS CO. =~ HMain Activities By Geographic Locacion

A.lm;iniu.m Production and

Processing

Bauxite

Bauxite, Arkansas
Lydford, Jamaica
Miragoane, Haici

Chemicals

Harricane Creek, Arkansas

Calcined Coke

Baton Rouge, Louisiana

Muminoa |

Corpus Chrisci, Texas
Hurricane Creek, Arkansas

Fluospar

Eagle Pass, Texas

Shipping

Corpus Chrisci, Texas

Power Gereraticn

Corpgs Chrisci, Texas )
Hurricane Creek, Arkansas
Jonaes Milla, Arkansas

Primary Aluminum

1-
2.
3-
4=
5
§—
7~
8-

Arkadelphia, Arkansas
Baie Comeau, Québec
Corpus Chrisci, Texas
Jones Mills, Arkansas
Liscerhill, Alabama
Longview, Washington
Massena, New York
Troutdale, Oregon

Recycling and Reclamation

Bellwood, Virginia (2)
Listerhill, Alabama
Recycling Plants & Service
Centers (85)

Electrical Produccts
La Malbaie, Quebec

- Loagview, Washington
Malvern, Arkansas

Mill Products

Bellwood, Virginia (2)
Bologna, Italy
Grand Rapids, Michigan
Hamburm, Waest Germany
Liaterhill, Alabama (2)
Louisville, Kentucky (2)
Maracay, Venezuela
McCook, Illinmois
Merxheim, France
Mons—Ghlin, Belgium
Phoenix, Arizone (2)
Richmond Hill, Ontario
Torrance, California
Continuous Rolling
Hot Spring County, Arkansas

Finished Products and Other Sales

3uilding Products

Cans

Auscralia

Ashville, Ohio Bauxice and alumina

(undexr construction)
Bristol, Virginia (ends) Brazil
Guayama, Puerto Rico Bauxite (2)
(under construction} Canada

Honolulu, Hawaild

Houston, Texas

Kansas City, Missouri .
Rocklin, California (ends)
Saliabury, North Caroclima
San Francisco, Califarnia
Seattle, Washington

Elactric power gene-

ration, mill products,

foil, packaging,

building products
Colombia

Mi1l products, foll,

utensils, ship-

Tampa, Florida building
Torrance, California EgypC
Wallkill, New York M11l products
Woodbridge, New Jarsey Ghaca ‘

Can Machinery and Systems Primary aluminum .
Chesterfield County, Italy '

Virginia (2) M1ill products, foil
Richmond, Virginia Jamaica
Alumina
Research Facilitles Japan

‘Electrical Technology

Packaging Technology

Recyecling Techanelogy

Other Minerals and Fuel Properties

Mill products, foil,

Alumina fabricated products
Hurricane Creek, Arkansas Mexico

Reduction Mill products, foil
fiscerhill, Alabama Philippines

Metallurgical Mill products, foill,

. Richeond, Virginia utaeansils

Product Development Spain

Richmond, Virginia M11l products, foil,
. wire and cable
Thailand
M{1]l products, foil
The Netherlands
Mill produces,
fabricated preducts
Venezuela
Primary aluminum, mill
Coal: Kentucky, Wyomirdg products, foll, cans
Laterite & Clay: Oregon, Washington West Germany
Geargia Aluméina, primary
Limestone: Kentucky, Atkansas @ aluminum, mill
Fluorspar (mineral claims): ) products >
Colorado, Kentucky

Bellwood, Virginia

Bellwood, Virginia
Grotcoes, Virginia .

Bellwood, Virgiania

%

Other Operations - Domescic

Packaging & Consumer

Products
Bellwood, Virginia
Grottoes, Virginia
Louisville, Kentucky
Mong-Ghlin, Belgium
Richmond, Virginia (2)
St, Louis, Missouri

Source:

Real Estate Projects * Capacity & Technology ~
Daver, New Jersey
East Syracuse, New York P - pre-bake, § 5 S&¥deberg
Fort Myers, Florida - 62.000° ;S-P
Harcford, Conmnecticut ' ;5 s
Johnaton, Rhode Isaland 2- 159,000 100 5
Kittanniag, Pennsylvania
3- 103,000 . 100 5
New York Mills, New York
4~ 113,000 100 P
Philadeiphia, Pennaylvania
5- 183,000 160 S
Pinellas Park, Florida
X 6~ 191,000 100 S
Providence, Rhode Island
South Glens Falla, New York 7- 114,000 1005
y 8- 118,000 o vp

Syracuse, Hew York
Titugville, Pennsylvania
FPhoenix, Arizaona
Watertown, New York

Reynolds Metals Co., Annual Report, 1980.
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KAISER ALUMINUM & CHEMICAL CORP.

Subsidiaries and Affiliated Companies

1. Subsgidiaries:

Kaiser Aluminum Europe, Inc.

Kaiser Aluminium & Chemical of Canada Ltd. (Canada)
Kaiser Aluminum & Chemical Sales, Inc.
Kaiser Bauxite Company

Racor Australia Development Pty. Ltd.
Kaiser Aluminum Internmational

Kaiser Aluminum (U.K.) Ltd.

Kaiser Aluminum International (Japan) Corp.
Nyffeler, Corti AG

Phenix Aluminum S.4A.

FarBest Corp.

2. Affiliates (partially owned): _ i

Comaleo Ltd. (Australia) (45%)

Hoover Comalco Industries, Inc.

New Zealand Aluminium Smelrers Led.
Hindustan Aluminium Corporation Ltd. (India)
Gerro Kaiser Dosenwerk GmbH & Co. KG
Kaiser Aluminium Kabelwerk GbmH
Kaiser - Preussag Aluminium GmbH & Co.

3. Joint Venturest

-~

Queensland Alumina Ltd. of Australkia {QAL, 28.3%)
Aluminium Bahrain (ALBA, 17%)

Anglesey, Aluminium Ltd. (66.77) )

Volta Aluminum Co. Ltd. of Ghana (VALCO, 907%)

Alumina Partners of Jamaica (36.57)

Kaiser Jamaica Bauxite Co. (497)

Gladstone Aluminum Ltd (Comalco Ltd - 307) (Australia)

Source: Moody's Industrial Manual, 1980, p. 4868
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SWISS ALUMINUM LTD.

. Principal Subsidiaries & Affiliates

Source!

.

U.S5.A.

Aluauisse of America, Inc./Holding Co./

Alusuissa Mstals, Inc./Sales/ .

Consolidatad Aluminum Corp. (60X)

Ormet Corp. (407)

Heyward-Robinson Co., Inc./Engineering
& Comaulting/

Maremont Corp-

Widmer & Ernst, Inc.

Switzerland

Krafrwerk Aegina AG/Power Station/(5071)

Alesa Aluauiase Engineering Ltd./
Engipeering, Consulcing/

Allega Lzd./Detall Sales/

Alusuisse Mining Ltd./Prospecting/

Alusuisse Real Estatea Ltd./Real Escate/

Alusuisse Research Ltd./R & D/

Alusuisse Technologies & Services Ltd

Boxal Fribourg $ A/Aluminum Cans/

Cheminvesta Chemical Investments Ltd/
/Holding Ca./(5%)

Elektrizicacswerk Rheinau AG/Power
Station/(42%)

Energal Soclete Anonyme

Energoproject-Alusuisse d'etudes et de
construction/Engineering/ (501)

Societe [mmobiliere Feldegg SA/Real Estate/

Forces Motrices Valalsannes S5.A./Pover
Stations/ (7%}

Gaznat S.A./Natural Gas Distributicn/ (77

Gazodue S.A./¥atural Gas Distridution/(15%)

Kraftwerke Gougra AG/Power Stations/(307)

Intersomiga SA/Mining: Holding Co./(50%)

IlseefTurtmnnn-AkciengesellschaftIPcuer
Stations/

Kernkraftwerk Raiseraugst A.G./Nuclear
Power Station/(10%)

1MS Light Mectal Systems Limiced/Light
Metal Systems/

Lonza Ltd./Chemicals; Electricity/

Kraftuerk Loetschen AG/Power Station/
(501)

Alupinium Lzd. Menziken/Semi-Einished
produces/(211)

Merallica 5.A./Sales/(207)

Merallwerke Refonda AG, Secondary Smelter
de 1'Industrie d'alumine de Tougue-
Dabola/ind. development studies/

Metoxit A.G./Oxide Ceramics/(507)

Robert Victor Neher Lerd./Foil

Rhonewerke AG,/Power Stations/

Rheinkraf twerk Neuhausen AG/Power Stat./
(80%)

Societe Anonyme pour la Daveloppenment
de 1'Industrie d'Alunine de Tougue-
Dabala (50X)

Unifab A.C./Finished Products/

Widmer &.Emmst A.G./General Contrac-
tors/

Other Countries

Salzburger Aluminium-Gesellschaft mbH/
Power Gen., Pr. Aluminum, Semi~Fin &
Finished Products, Sales/ (Austria)

S.A. Alusulsse Guy Geisler N.V./Sales/
(Belgium)

Alusuisse Denmark A.S5./Sales/(Denmatk)

Moody's Industrial Manual, 1980, p. 5844.
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Suomen Alusulsse/Sales/(Finland)

Alusuisse France S5.A./Bauxire, Gallium,
Extrusions, Finished Products/
(France)

Societe Frangaise de Recuperation
Metallurgique/Secondary Smelter/
{797} (Fr.)

Alupinium-Walzwerke Singen GmbH/Semi-
Pin.& Fin. Pr., Foil/(98%) (W.Germany)

Alusuissa Deutachland GmbH/Co-ordina-—
tion Sales/ (W.Germany)

Leichtmetall-Gess. mbH/Primary al.,
Semi-Finished Products/(982)

(W. Germany)

Hartinswerk GmbH/Alumina, Gallium/
(99%7) (W.Germany)

Alumintum-Hutte Rheinfelden GmbH/
Electrodes, Power G., Pr.Al.Fin.
Pr./(W.Germany)

AluniniumeGiesserei Villingen GmbH/
Foundry/ (19%) (W.Germany)

Aluninium-Ind. Wohnbau/R.Esgate/
(W.Germany)

Icelandic Al.Co./Pr.Al./(Iceland)

Cantro Alluminic SpA/Coke Caleining,
Electrodes, Gallium/{Italy)

"Elemes Societa per Azioni/prefabrica-

ted Elements, Finished Products/
{50%) (IT.)

Lavorazicne Leghe Leggere (It.)/Semi.F.

Merall! in Polvere/Powder, Paste/
(50%) (Tc)

Societa Abruzzese di Navigazione per
Azioni/Sea Transport/(50%) (Iraly)
Societa Alluminio Venaeto per Azioni/
Power Generating, Primary Aluminum,

Semi-Finished Products, Foil/
(50%) (ILtaly)

Aluminium & Chemie Roctcerdam BV/Elec-
trodes/ (Retherlands) '

Alusuisse 3eheer 3V/Holding Co./{Nl.)

Aluminium Investments 3V/Holding/(N1)

Alusuisse Nederland 3V/Aluminum cans/
{Netherlands)

Alusuisse Norge A/S/Sales/{(Norway)

Sor-Norge Aluminium A/S/Primary
Aluninum/ (75%) (Norway)

Sociedade Portuguesa de Aluminio
Suico Limitada/Sales/(Portugal)

Alufluor Aktiebolag/aluminum Fluoride
Planc/{50%) (Sweden)

Alusuisse Svenska AB/Sales/(Sveden)

Alusuisse (UX) Lrd./Holding co./{U.K.)

Anglo-Swiss Aluninfim Company Led,/
Salea/{(United Kingdon)

Swiss Aluniniuvm Mining (UR) Ltd./Pros-
pecting/ (Inited Kingdom)

Star Aluminium Ceompany Ltd/Semi-Fini-
shed Products, Foil, Finished
Products/(U.K.)

Tvornics Lakih Metala 'Beris Kidrie',
OOUR-ELEMES/Light Metal Structures/
(Yugoslavia)

Alusuiase has also subsidiaries iIn
Australia, Brazil, Caywan Isalands,
Central African Rep., Costa Rica,
Gabon, Guinea, India, Iran, Japan,
Neth. Antilles, Nigeria, Sierra
Leone, South Africa and Venezuela.
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".PECHINEY UGINE KUHLMANN (FRANCE)

Subsidiaries

1. Principal Subsidiaries:

Aluminium Pechiney, Cegedur Pechiney
Scal, Cebal, Affimet

Aluminium de Grece {(Greece)

Aluminio de Galicia (Spain)

Alucam, Socatral (Cameroon)

Ugine Aclers

Produits Chimiques Ugine Kuhlmann

L]

Produits Chimiques et Industriels du Sud Est

Lorilleux - Lefranc International

Frangaise d' Electrometallurgie, Metaux Speciaux

Trefimetaux, Cuilvre et Alliages
Trafilerie e Laminatoi di Metalld N

Cefilac, Societe des Electrodes et Refractaires Savoie
Ste Generale de Recherche et d'Exploitations Minieres

Comurhex
Pechiney Nederland (Netherlands)

2. U.S. Subsidiaries

Pechiney Ugine Kuhlmann Development (N.Y. )

Ugine Kuhlmann of America (N.J.)
Intsel Corp. (N.Y.) .
Howmet Aluminum Corp. (Coun.)
) Pechiney’ Ugine Kuhlmann Corp. (N.Y.)
' Howmet  Turbine Components Corp. (Mi.)

Source: Mood&'s Industriéi Manual, 1980, p.

5767
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have noted that

Guyana, which nationalized the bauxite companies in 1974
and 1975, has apparently been unable to sell bauxite on
the open market since 1974 for more than a few dollars
over the cost of production (Woods & Burrows, 1980, p. 5).

The exports of the nationalized company Guyban actually de-
creased by 23 per cent from 1971 to 1974 (Auty, 1980). The main problem
seems to be the existence of significant deposits of high-quality bauxite
in countriles oot belonging to the IBA, which limits the effectiveness of
the bauxlte cartel.

Auty concludes that

the confrontation policy has mide the Caribbean region unat-—
tractive to the multinatiomals in comparison with . Australia,
Brazil and Guinea..',t In effect, the Caribbean region has
boosted short-termslinkage gains through taxation at the

expense- of more substantial long-term gains offered by
forward linkage (Auty, 1980, p. 178).

-

International LocatioulPattern
A4
. Despite all the criticism that has followed the classical
theory of industrial location, we can still n?tice todzy that a2 few industries
db have certaiﬁ locational comstraints which sergpusly limit their freedom in
decision ﬁaking. The aluminum industry is a typical example wﬁeré the de-
pendence on a few major locational factors of the ‘type outlined'in the -

classical model of A. Weber can be clearly identified.

Though the aluminum industry has been dominated by the six

T



MNCs, their spatial behaviour has been subject to several limitations.

Alcan of Canada has argued tha¢>cheap electricity is the main

locational/factor for the aluminum industry: ;
- : -

it is only natural that the prodiglous amounts of energy called
for in aluminum smelting should exercise a determining in-
fluence on the location of plants and the ultimate cost of the
metal (Alcan Aluminium Limited, 1980, p. 13).

Indeed the growth of the Canadian aluminum industry supports this argumént.
The main advantage that Canada offers to the aluminum industry is relatively
cheap ehergy. Most of the panadian smelters ﬁse hydro-electric power and are
located in close proximi:; to the hydro-power installations. The main producer
of primary al;miglm in Caﬁada, Alcan has buillt its own hydro installations
with total capacity of 3,583,000 KW, Six of them are located in Quebec.and
one in British Columbia, the Kemano hydro facilities which p;ovide energy

fog the Kitimat smelter. The cheap energy sources compensate transportation
costs of bauxites from the.Caribbean and Africa. Canada does not_represent

a significant market for the aluminum industry, yet it remains one of the main
producers of primary aluminum in therworld. Its capacity is estimated

at over 1,100 thousand mt per year and in 1978 it produced 1,048.5 th ot

of aluminum (Tables 56 & 57). On the other hand the very location of Canadian

T

smelters clogse to the large U.S. market might have had an im?ortant influence
upon location of the industry.

The continuous expansion of the aluminum industry in‘the United
States suggests that the major economic power in the world assures ceétain
locational advantages for the industry. In 1978 the United Stqtés produced

4,358.1 th mt of primary aluminum. Since the emergy costs in the U’S. tend
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ESTIMATES OF PRIMARY ALUMINUM PRODUCTION CAPACITY FOR THE YEARS 1972 TO 1975

Countries (000 t.) 1972 1973 1974 ‘1975
Garmany ' 528 610 710 752
Benelux 180 180 180 (262)
France ~ v 432 432 432 432 -
Italy 188 313 33 353
E.E.C. 1,328 1,535 1,635 1,799 -
United Kingdom : 243 304 365 . 365
Austria 93 1z 143 149
Denmark - - - -
Finland - - - -
Iceland 50 70 70 70 .
Norway 697 71 812 822
Portugal - - - -
Sweden 85 85 85 85
Switzerland 95 95 95 95
E.F.T.A. 1,263 1,377 1,570 1,586
Spain (151) (151) (171) (191}
Greece {143) {145} {145) (1453
Ireland - - - -
Turkey - 18 61 61
Total ocher
Europe OECD . 296 314 a77 397
QECD Europe 2,887 3,226 3,582 3,782
United States 4,233 4,233 4,401 4,469
Canada 1,100 1,100 1,100 1,100
Japan 1,097 1,240 1,420 1,630
Australia 219 . 233 . 233 233
OECD Tatal 9,536 16,032 10,736 11,214
Yugoslavia 85 -120 150 250
Bahrain 60 120 120 120
South Korea 23 23 23 30
India 150 225 267 267
lran - 23 &3 45
Taiwan 38 38 38 80
Toral Asia 31l 429 493 542
South Africa 55 55 - 77 77
Camerocon 55 55 55 58
Ghana 147 147 147 147
Total Africa 257 257 ' 279 282
Argentina - - - -
Brazil °, 92 112 112 122
Hexico 45 45 45 45
Surinam . 66 66 66 66
Venezuela 23 23 45 45
Total Central and South America 226 246 268 278
New Zealand 75 113 113 113
Toral World (excluding Eastern 10,490 11,197 12,039 12,679
Countries)

Source: OCDE, 1973.
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WORLD PRODUCTICN OF ALUMINUM
Thousand Matric Toans
1973 1916 1977 1978 1979 1989
Jan-Sept.” Juna July Aug Sepc
EUROPE
Austria 49.1 a8.7 91.3 91.3 92.7 0.3 1.8 8.1 1.8 1.9
France jaz.6 J4s.1 198.4 8l.4 319%.1 323.4 3s.o 6.4 36.) 3.1
Carmany, Fedaral Rapublic 677.4 497.1 T4l.8 19.6 741.9 548.0 9.1 61.4 61.8 39.2
firauce -116.0 L1340 129.7 143.9 140.8 1na.e
Iceland 61.8 £3.2 m.e 71.8 1.1 36.1
lealy 194.1 206.3 260.1 270,38 269.1 M.
Nacharlands 157.4 248.9 214.9 139.2 135.8 193.1 2.0 a2
Naruay 194.9 517.6 837.0 636.9 473.3 498.1 51.8 52,8 52.4 50.7
Spain 210.4 2n3.0 211.8 112.2 . 139.3 285.2
Swedan 8.0 Bl.4 82.6 82.0 a2.0 61.3%
Swiczarland N 19.0 732 79.8 7.3 B3.n 64. 5
United Kingdow 108,31 ph L) 49,7 146.2 139.35 178.9 9.0 2.6 1.8 28,6
Yugoslavia 166.1 182.6 176.5 176.0 174.0 126.5 13.9 14,8 .9 14.2
Total 3,231.7 1,320.8% 1,487.3 3,512.8 1,598.8 17,823.4 107.9 320.8 J18.9 106.2
AFRICA
Camaroon 51.9 43,7 6.2 41,3 (S99} 8.2
Irype 2.0 $9.0 9.0 100.4 101.2 67.6
Ghans 143.3 . 151.1 154.1 113.3 163.7 147.0 16.1 16.% 16.2 16.0
Souch African Republic 73.9 8.4 8.0 1.1 26.) 65.6 7.2 1.3 7.4 7.4
Tocal 173.14 137.2 168.3 136.2 40q.7 3119.0 15.0 16.0 8.0 3.0
ASIA
Bahrain 116.1 122.1 1I1.4 122.8 126.1 4.3
Dubat - - - - - .1 1.2 1.} 1.9 1.0
Tadia 167.2 211.48 183.9 205.3 111.8 108.% 1.2 Ll.4 11.2 11.3
Tran o] n.e 0.6 .1 23.3 11.0 9.5
Japan 1,913.2 919.4 1,188.2 1,097.7 L,010.4 8.7 92.31 33.5 94,6 89.%
Souch Koras 17.6 17.6 7.3 17.7 17.3 12.6 a.7 1.1 1.6 L4
Tatvan 8.1 28,5 29.7 4o g 36,2 474 3.3 3.1 1.0 5.0
Turkay 16.% 13.3 11.) 1.0 2.1 20,6(3)
Total 1,410.0 1.362.5 1,612.9 1,511.9 L.A45,1 1,1)9.8 124.0 1.0 116.0 134.0
AMERICA
Canada a878.1 4311.0 373.3 1,068.5 560,31 404,31 89,0 90.8 9.1 83.6
U.5.A. 1,519.1 J.8%6.48 4,117.% 4,3%8.1 4,356.9 1,471.8 183.4 387.4 386.3 JBo.1
Avrguncios 24,1 4.1 9.9 45,4 116.4 78.0¢1) 11.4 1.9 . ..
raril 121.4 139.2 167.1 186.4 38,1 195.4 .6 2.3 2.1 21,4
Maxica 19.9 42.5% 2.7 43.1 £3.2 0.6
Surinam 1%.0 45.0 56.0 53,9 62.5 40D 3.l 1.8 5.5
Vanetuela 9.7 46,5 W34 7.1 207.0 7.0
Tocal 4,887.2 %«,8n%. 0 $,450.1 5,411.5 6,N86.4 4,821.2 542.0 346.0 548.0 538.0
AUSTRALASIA
Auscraiia 11s.2 212.3 7.6 263.4 89.6 218.1 4.2 4.9 24,7 28,1
New Zealand Lnd. & 119.8 145.1 151.1 134,1 116.6 12.8 131 13.3 12.9
: -~ Tpeal 321.8 7.1 192.7 L14.5 423.7 3349 37,0 8.0 8.0 7.0
TUTAL 9,904.9 10,20%.4 11,291.3 11,399.0 11,9747 9.428,% 1,044.9 1,073.4 1,076.9 1,03%3.2
Yonchly Averaga A23.4 asl.s 940.9 986. 6 9%7.9 1,04R.7
OTHER CU’UHTI‘T!!
Czechoslavakia 43,3 an.n pLIS} 6.8 15.0 26.3
“ernany D.A. &0.0 60,0 53.0 63.0 #0.n 45.0
Hungary m.2 10,5 1. 1.4 7.9 a8 5.9 5.1 6.1 6.2
Poland in2.e 1m.n 1n4.0 100.2 98,4 2.3
Roumania .2 n3.0 mne.nq 213.0 1131.4 160.0
U.5.5.R, 1,150.0 2,200.0 2,1n0.0 2,300.0 2,400,n 1,300.0
China P.R. and OCher Asla .0 J2n.n 0.0 1A0.0 3m.n 77.%
Total 2,910.% 2,996.5 3,033.8 3,146.4 b9 2,4)6,10
UORLD TOTAL  ccneennroancanss 12,833.3 13.202.1 18,0271 14,745.4 13,221.6 11,8746
Monthly Average 1,069.% 1,100,2 1.193.9 1,228.8 1.268.% 1,319.4

This table shows production of primacy alusinive,

Noce (1) January to July only

Source:

S

Uorld Mecal Staciscies, 1940, p. 11,

Sowa year totals srs provisiomal.
(2) January to Augumt only
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to be generally higher than in Canada, the U.S. case proves that the alu-
minum industry is also market-oriented and that the market attraction may
outweigh other disadvantages. According to a UNIDO study

Owing to the need for abundant supplies of low-cost power
and proximity to markets, the further treatmeat of alumina
to produce aluminium metal can only rarely be undertaken on
economic basis close to alumina production sites. While the
need for power is obvious, the need for markets is even
more relevant, owing to the difficulty of ensuring pro-
fitable sales in developed countries (UNIDO, 1969, p. 37).

Japan was the secoqd largest producer of aluminum in the
Western world and the Japanese example would seem to support the argument
that the market attra;tion is the most important location factor in the
aluminumm industry. However further-analysis of the Japanese industry
shows that the large market cannot fully compensate other locational disad-
vantages. .Japan's skyrocketting energy costs are prohibiéive for the
future expansion of the country's aluminum industry. Metals Week has noted

ey

that

on April 1, 1980 eight of Japan's nine regional electric power com-
panies raised their rates an average of 51%Z,... it will push up
smelting costs by more than 15¢ per lb, according to Yoshio Ogava,
president of the Japan's Aluminum Federation. Even worse, these
increases do not take into account OPEC's yearend price hike,

which qg}l be felt by the power companies around midyear (MW, April
21, 1980, p. 4). .. :

In 1980 the Japanese producers were in fact forced to close some-« thedir
less efficient smelters, which significantly reduced the country's pro=-

duction capacity estimated at 1,642,196 mt per year before the cutbacks.

In the same year the industry was estimated to cperate at 1,157,158 mtpy.
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In Europe, Norway seems to offer the same locational advan-
_tages for the aluminum industry as Canada. These include cheap energy and
.proximity to the large Western European markets. In 1978 Norxway produced
656.9 th mt of primary aluminum which was again below the industry's capa-
city (Tables 56 & 57) . The main European producer, West Germany might be
closer to the AmeE;;a%)example where the size of thelﬁér%et a&tfacts basic
industries. - ‘ :

The rapidly rising energy costs create the main obstacie for
the further expansion‘of the aluminum industry in manyfadvanced countries.
‘Besides most industrialized countries do not have their own raw materials
and they have to depend on imports. For e;aﬁple, the U.S5. had to import
over 80 per cent of bauxite for its industry:

in 1976 the United States was fcapable, with its alumina
capacity, of supplying ogly 78 per cent of domestic smelter
capacity. .Dependence on ba te imports is even more dra-
matic, the United States r¢lies on outside sources- for about

85 per cent of its'bauxité consumption (excluding bauxite
contained in imported alumina} (Woods & Burrows, 1980, p. 14).

-

»

The above two factors seem to favour n®w investments in certain developing

countries which are able to offer the ;gIEhiugly cheap energy and their

?5e4bauxite

-t e

T

»gsee U.S. Bureau of Mines, 1980). In Latin America Brazil and
Venezuela ha\;e already become important cers of aluminum. 'J;he aluminum
industry especially in Brazilris supported by the growing local markét for
primary aluminum and aluminum proaucts. The.e#pansion of the aluminum in-
dustry in Latin America has been supported bf government policies which

have provided import protection, as well as direct public participation on

o
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L

several aluminum projects. Though Jamaica, Surinam, Guyana and érazil
remain the main exporters of bauxita in the region, some of them have also
mapaged to create their own aluminum industries (Tables 58 459 ). Jamaica
started production of alumina in 1954, Guayana in 1961 and Surinam in 1966
(UNIDO, 1969). In l9%9 Brazil produced 238.1 thousand mt of primary
aluminum, Venezuéla‘207 thousand mt, Argentipa 118.4 thousand mt and Surinam
another 62.5 thousand mt (Table 37).
' New investments and the choice of particular leocatiomns by

the MNC depend cn the political stability in developing countries. Auty has
argued that

stability in the terms of agreement is essential, given the

large capital investments invelved and the needs of the

vertically integrated companies for security of supplies°
(Auty, 1980, p. 178).
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Expansion Prospects for the Aluminum Industry

Not only physical properties of aluminum, new applications
and markets for the metal, but also relatlvely low prices have contributed

to the tremendous increase in demand for aluminum especlally after World

War II.

Brown & Butler have argued that

The very new metal aluminium has from the beginning had a

strenuous fight to wrest business from age—old competitors

such as irom and steel, copper, brass, lead, etc. This

fight could obviously not have been successful if the

price of aluminium had not been sufficiently low to have en—
couraged substitution on an economic basis (Brown & Butler, T
1968, p. 147).

S
v

L

most likely continue in future. Scotiabank has reported that

The upward trends in aluminum consumption and production will

Aluminum, of all the major non~ferrous metals, emerged the
- most unscathed from the period of worldwide recession in

1974-75 when demand for metals plummeted and producers’

accumulated heavy stocks (Scotiabank, 1980, p. 2).

Consumption of Aluminum

There are four principal sectors which use close to 67 per
cent of total aluminum consumed in westérn Europe énd 75 per cent of alu-
minum consumed in the Uniteq States. "These are building and constructiqn,
transportation, packaging and electrical engineering (Altenpohl, 1980,

see also Huggins, -1965; Savey, 1977, Hainline, 1979).

2



240

a. bullding and construction
. F

This sector accounts for 26 per cent of total aluminum consumption in the
Western World. The significant increases in aluminum demand are expected
to produce door and window fraﬁes, roofing and siding, varilous architec—
tural elements, wall panels and facades, such as 'Alucopan' and 'Alucobo;d'
pannels, which are made of styropor materials and polyethylene pressed

between two aluminum sheets; curtain walls, gutters, solar collectors, heat

exchangers and various elements of mobile-houmes.

b. transportation

The main consumers of aluminum within the transportation sector, which uses

&
2

22 per cent of aluminum consumed in the Western countries; are ipdustries
connected with rail & road transportatiom, though air transportation becoumes
also more and more important. It is estimated that in commercial vehicles a
1b of weight savéd increases the carrying capacity by a 1lb. For example alu-
minum profiles are used for the subway in Brussel; and they are estimated to

contribute to saving of approximately 18,000 %Wh per subway-car per year. The
| additional energy costs required for the production of aluminum are paid back
in 1.5 vears (Altenpohl, 1980). T !

In the automobile.industry the increased use of aluminum
replaces steel. There are more than 100 separate applications, ranging
frothoods, transmissidn housings, pistons and engine blocks to radiators
and fan spacers. The Aluminum Association hasipredictedlthah by 1985 usage

of aluminum by the car manufacturers will double over the curxent levels to



241
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-approximately 118 pounds per passenger car (Hainline, 1979). For instance

the new Ford LTD.weighs about 800 pounds less this year compared to the pre-
b

vious model and the Company will continue to increase aluminum content in

new models

Ford Motor Co. expects to use 22 per cent more aluminum in its
1985 model year cars than in its current models. The company pre-
dicts that its 1985 autos will carry 50 lb of wrought aluminum and
106 1b of cast aluminum, compared with 38 1b and 90 1b scheduled
for its 1981 models (MW, June 16, 1980, p. 5).

Aluminum extrusions and sheets are also increasingly used for bodies of

commercial and rail vehicles.

c. packaging

Packaging consumes close to 13 per cent of all aluminum in the same group

of countries. The most importént factors that promote aluminum use in

pacgaging are good protectlon against many chemical agents, vapour and water

as well as’%gainst light an ultraviolet rays that aluminum assures. According

to Reynolds' projections the demand for aluminum in the packaging industry

' could grow by almost 30 per cent between 1980 and 1986. (Table.EO).

-Aluminum is used in the packaging industry to produce beverage cans and

containers, caps, thin strip and foil. It is estimated that one ton of

aluminum produces 32,000 beverage cans, whilé one ton of steelrproduces

only 15,000 cans. Besides aluminum cans can be easily recycled at very low

costs. The use of foil is especially well spread in food packaging, pharma-
i

ceuticals and tobacco products. Aluminum is also applied in combination

with other materials, such as paper and plastics.



TABLE 60

Flexiblé packaging
Semi-rigid containers

Household feoil
Foodservice foil

Caps & closures

Metal cans

(beverage & non-—
heverage)

Composite cans

bther packaging

Total

1980
94,500
80,000
117,500
54,000

30,500

1,286,500
14,000

9,500

1,656,500.

Source: MW, Marpgh 23, 1981, p. 6

(Estimate by Reymolds Metals)

1981
101,000

84,500
117,500

is,ood

31,500

1,418,000
15,000
14,500

1,807,000

ALUMINUM IN PACKAGING (in Tous)

1986
125,500

91,000
126,500

30,500

33,000

1,694,000
22,500

19,500

2,142,500

242

Annual Growth Rate
1981~

—

1.

1986

3T

27

yyA
T%

.37

.47

.37

.37
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d. electrical engineering

This sector accounts for 12 per cent of total aluminum consumption in the

Western World The main demand comes from electrical and telecommunication

¥l

industries. Alumlnum is used for electrical conductors, often replacing

copper; high voltage power transmission lines in the form of ACSR (aluminum

conductor steel reinforced) and insulated or covered wire and cable.

On a country to country basis the world's largest consumers of

&
aluminum in 1979 were the United States which accounted for almost 40 per

cent of the Western World's consumption of 12.6 million tons of primary

aluminum, Japan with 1,802 thousand tons and 147 share; West Germany - —

+

1,068 thousand mt and 87; France - 596 thousand mt and 4.7%; Ttaly - 448 th

~mt-and 3.6%; the United Kingdom - 418 th mt and 3.37 and Canada - 349 th

mt and 2.77 (Tables 6} & 62). The building and construction ‘sector is the ~
main consumer of aluminum in the United States and Japan, while im Westerm
Europe it is the transportation sector (Table 63).

T

There seems to be a significant correlation between the level

of development and aluminum consumption per capiéﬁ with the highest rates

in advanced countries. According to Alcan scurces the Unlted States con-
/\
Sumption per capita was' close to 30 kg, West Germany = 19 kg, Japan - 18 kg,

Spain - 7 kg and Brazil - 2.6 kg (Alcan, 1980, see also Savey, 1977).

f\ Almost all major consumers of aluminum, except Canada and
) . g
\ . . ’ ‘

Norway, are unable to satisfy their internal demand and they have to rely
on imports from other countries. Japan, the United_States and West Germany .-
) . o ;

are the main importers of aluminum, while Canada &nd Norway lead in exports.

L



TABLE 61

ESTIMATES OF PRIMARY ALUMINUM CONSUMPTION FOR

Y
1973

THE YEARS 1972 TO 1975

Countries 1972 1974 1975
Germany (1) N Te 790 860 920
Benelux - ~263 276 291 306
France . (395) (430) (480) (510)
Ltaly . . 270 300 325 3150
s 1,638 1,796 1,956 7,086
United Kingdom 195 418 447 462
Austria (78) (84) (91} (99)
Demmark . (10) () (12) (13)
Finlaod un (18) (19) (20}
Iceland ° " * 1 1 1 1
Norway 80 91 0% 112
Porrugal

Sweden 80 a8 . 100 106
Switrzerland /-\| 98 104 110 116

B i " "
E.F.T.A. et 759 BLS 883 929
Spain B (161) (174) (188) (203)
Greece (21) "(23) (23) (27
Ireland .
Turkey (30) (32) (35) (38)
Total others ’ 212 229 268 268
CECD EUROPE ; 2,609 2,840 3,087 3,283
2R

United Scates . 4,268 7 4,887 5,229
Cannda 264 42 300 18
Japan 1,110 280 1,470 1,6.90
Au_izcr:Llia [ . (132 {145 (159 (174
/ o (140 (154 (171 (191
OBdD Total . 8,386 9,119 9,909 10,703
Yugoslavia : o 100 115 145 160
Asia (excluding Japan 322 367 423 488
Africa . 107 125 146 171
Central and South America 195 205 220 23
New Zealand 237 24 26 28
Toral World (execluding

Eastern Countries) ) o 9,133 9,953 10,869 11,785
L) anl.udinzbﬁg.;nry aluminum alloys

t - t
Source: OCDE, 1973. -;-»// K
-

(o
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WORLD CONSUMPTION OF ALUMINIUM (thousand oatric tons) -

1975 1976 1977 1978 1979 1979 1980
July-Sept. Oct.-Dec. Jan,-Mar. Apr.=Juas

EUROPE
Austris 83.7 106.6 99.9 107.9 113.1 25.7 28.1 30.8 30.2
Balgium 178.2 24,2 235.3 236.6 242.0 49.8 60.3 60.0 69.0-
Denmark 5.0 6.2 5.0 7.3 11.1 3.3 2.0 4.8 2.9

" Fioland 18.8 23.2 28.9 15.0 27.0 3.9 . 5.2 4.3 9.6
Frazca 399,2 492.6 531.8 532.7 595.9 130.0 166.8 168.8 ' 166.1
Carmany, Fed. Rap. 703.7 954.,4 912.3 952.3 1,067.8 273.9 262.7 259.7 250.9
Graece 9.2 51.0 56.7 68,0 76.5 16.7 19.2 19.0 19.1
Italy . 270.0 165.0 382.0 404 .0 448.0 91.0 135.0 112.0 3.0
Nstharlands 77.0 105.8 101.9 94.7 104.1 23.4 25.5 25.3 26.0
Notway 92.7 §3.1 96.1 106.2 135.6 26.0 26.0 2.6 26.4
Spain 216.8 222.5 250.8 215.6 23.8 61.4 7.4 60.0 $9.0
Sweden 114.1 101.% 92.8 98.0 103.3 23.4 26,0 28.8 25.8
Swiczerland B4.4 104.6 109.8 105.0 111.3 28.0 9.2 29.6 0.1
Uuited Xingdom 192.7 44,5 416.1 402.2 417.6 84,3 100.4 114.6 124.0
Yugoslavia 127.7 135,58 153.9 158.8 170.3 57.6 30.0 47.1 40.6
Othar Europe 7.3 15.2 15.6 23.8 24,5 5.0 5.0 6.1 6.1

‘Tocal 2,810.5 3,465.9 31,493.9 3,578.1 3,B82.9 9074 998.8 992.3  1,036.8

AFRICA i
Ganaroon 26.2 27.6 21.2 30.0 24.6 6.2 6.2 6.2 C 6.2
South Africa 52.2 46.8 52.5 51,0 55.0 15.6 17.9 16.0 22.3
EgypE 15.0 20.0 30.0 32.0 15.0 3.8 8.6 8.8 8.8
Chana 5.8 6.0 6.0 6.0 6.0 1.8 1.5 1.5 1.5
Qxifer Africa .4 13.6 13.7 2.9 3.8 P 2.5 2.5 . 2.5

Total 110.6 114,0 125.4 140.9 130.4 34,6 31.7 35.0 41.5
IASTA .

" India 145.0 170.0 187.6 224.0 224.0 63.3 45.1 56.0 56.0
Japan 1,170.6  1,609.6 1,41%.9 1,656.1 1,802.0 413.3 459.4 465.4 478.6
5. Korea 6.1 50.4 79.5 103.2 91.% 23.5 3.5 23.5 23.5%
Taiwan 45.7 55.6 8.3 39.0 127.1 25.1 26.0 25.5 24,3
Turkay 60.1 68.1 78.0 45,0 24,3 6.1 6.1 6.0 6.0
Othar Asla 136.2 130.3 189.2 185.5 173.2 43.3 43.3 43.3 43.3

Total 1,591.9 1,084.0 2,022.5 2,312.8 2,545.5 . S5Th.b 603 .4 619.7 631.7

AMERICA
Canada 293.3 322.2 2.4 338.8 349.0 87.3 87.3 87.5 87.3
U.5.A. 1,265.0 4,490.5 4,736.0 4,978.1 5,008.7 1,280.0 1,230.0 1,294.1 1,191.6
Argencina 72,6 67.4 62.0 60.5 73,5 18.4 18.4 14.0 16,7
Srazil 209.2 215.3 229.5 234.5 289.9 71.4 2.4 68.2 171.5
Haxice 50.9 35,5 52.9 82.% 99.3 24.8 24.8 2.0 2.0
Yenezuala 38,4 44,5 52.0 45.0 60.6 15.0 15.9 15.0 15.0
Other Apsrica L.l 27.3 36,0 1.6 3%.9 9.0 9.0 9.0 9.0

Total 3,960.5 5,222.9 5,520.8 §,771.0 5,916.9 1,506.9 1,457.8 1,51L.8 1,421.1

AUSTRALASLA
Australia 133.2 158.8 170.1 183.8 215.2 49.5 $2.6 63.3 67.7
Nav Zoaland 20.1 27.7 23.3 22.1 25.1 6.2 6.3 6.3 6.3

Total 153.3 186.5 193.4 '205.9 140.3 55,7 58.9 69.6 7.40
TOTAL 8,626.8 11,072.3 11,336.0 12,008.70 12,615.0  3,079.2 3,150.6 3,2308.4 3,205.1

Yonthly average 718.9 321.8 946.3 1,000.7 1,051.3 1,026.6 1,0%0.2 1,076.1  1,068.6

OTHER COUNTRIES
Guba 1.0 1.0 °L.0 1.0 1.2 0.3 0.3 0.3 0.3
Czechoslovakia®  140.0 124.0 12%.0 131.8 130,0 12.5 32.5 32,5 32.5
Garmany, Democra-

tic Republice 200.0 210.0 25.0 225.0 230.0 51.5 57.5 57.5 57.5
Hungary 166.0 170.4 168.7 175.8 16%.5 4l.4 41.4 [N 41 .4
Poland 138,0 145.0 149.0 160.0 170.0 42.% 42,5 42.5 42.3%
U.5.5.R.* 1,580.0 1,680.0  1,760.0 ° 1,830.0 1,865.0 466,3 466,23 466.0 466.3
Rousania 120.0 130.0 1%0.0 150.0 145.0 6.2 6.2 6.0 36.3
Bulgaris 38.0 40.0 45.0 41,0 48,0 12.0 12,0 > 2.0 12.0
China® 120.0 470.0 510.0 560.0 $80.0 145.0 145.0 145.0 145.0
Other Asiat 20.0 2.0 1.2 6.5 38,1 9.5 9.5 9.5 9.5

Total 2,723.0  3,002.4 , 3,154.9 31,3172 3,372.8 841,2 843.2 842.7 841,31
WORLD TOTAL 11,349.8 14,075.7 14,510.9  15,325.8  159B7.8  3,922.4  3,393.8 4,071.1 &4,04B.4
Monthly average 945.8 1,173.0  1,109.2 1,227.2 1,332.3  1,307.5 1,331.3 1,357.0  1,349.5

This ctable shows consumption ¢f primary aluminum.

Squrca:

World Metal Stacistica, 1980.



TABLE . 63

USA

W. Germany
France |
Italy

UK .

Japan
Brazil

Australia

CONSUMPTICN OF ALUMINUM IN MAJOR APPLICATION .
SECTORS AS PERCENT OF TOTAL ALUMINUM CONSUMPTION
(during 1974)

Building &

Construction

25
18
11
23
11
33
23

34

Transportation

19
21
31
28
27
20
20

15~

Source: Altenpohl, 1980, p. 471

>

. @

Containers &

Packaging

18
11
10
11

10

19

246

Electrical
Engineering
14
-9
16
7
14
12
21

13
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In 1979 Japan imported 748 thousand metric tons of aluminum, the U.S. =517
th mt and West Germamy 511.4 th mt (Table 64). The Japanese Ministry of
International Trade and Industry has predicted that

by 1985 Japanese demand for aluminum would be 2.3 - million mtpy,

domestic primary production would be 1.4 - million mtpy, and
imports would be 1.25 - million mtpy (MW, April 21, 1980, p. 43,

The growing depeandence on imports of aluminum and the cutback program in
1980 support the argument that Japan is unable to provide locatiogal ad-
vantages for aluminum producers and may fail to attraét new investments.
If the energy costs continue to escalate in the future, Japan, as well as
some Western European countr;es including West Germany, France and Italy,
will not be able to compete with cheap aluminum imports from other countries
which have a comparative advantage in the aliminum production. The world
trade in primary aluminym and aluminum products is subject to'naéional and
international protectioﬁ policj:es. In developed countries tariffs on
imports of primary aluminum are jess than 10 per cent of its value (see
Table 65). Most developing countries have substantially higher tar;ffs
and other restrictions on imports of aluminum and especially aluminum

products which is a ‘part of their import substituticn policies.

It has been estimated that the world consumpticn of aluminum
in 1980s will grow at annual rates of 4 to 5%, as opposed to 9% during the
period 1960-1974 (Alcan, 1980 and Scotiabank, 1980). Altenpohl has argued

that the growth of 4 to 5% per annum
could lead to a shortage cof primary aluminum in the eaflx_l9805 of
approximately 1 million tong. This could be an opportunity to ex-
pand,_production capacities of primary aluminum, and further get
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WOALD TRADE [N UNWROUGHT ALUHINUM

Thousand satTic tons

1573 1976 19717 1978 1979 1580
Jen=June Juna July Aug
THPORTS
Auscria 18.0 1.0 14.2 149 30.7 13.9 ‘e . .
Balgius 188.2 138.2 235.4 266.8 232.8 1384 6.0 . ..
Daramark 3.0 1n.9 1.0 17.1 .1 11.3} .8 1.4 1.3
Finland 19.2 .5 28,3 11.7 .9 11.2 1.1 . 2.1
Franca 217.9 151.4 275.3 191.1 1132 194.3 3.0 1.3 13.1
Garmany, F.X. 287.4 417.2 hb0.4 434.0 511.4 104. 4 62.1 63.8 43.6
Craecs 0.9 1.6 4.5 n.k 0.4 v . 3.1 ..
Triah Republic 3.3 1.7 5.8 6.3 1.9 1.1 0.3 0.4 0.2
Tealy 111.1 156.3 193.3 190.3 236.6 121.0 0.9 1.z 20.8
Yacherlands 111.4 162.1 162.1 145.5 167.) 120.9 19.6 1.1 12.8
Narway 19.4 1.4 8.5 8.0 8.9 6,4 1.5 0.4 1.7
Portugal 4.2 9.0 - e ve .e
Spaln 28.6 14,4 36.8 18,0 7.1 1.3 .. .
Sweden 41.8 - 8.7 436 14.2 3807 19.3 .0 1.2 .
Switzarland 6.1/ .1 19.2 15.1 41,2 F3 Y 1.5 3.5 4.7
United Kiogdom 139.6 iur.9 197.4 185.0 132.1 100.9 17.4 12.4 13.6
fugoslavia 5.3 18,4 Al.4 44.2 Ad L4 6.3 1.0 1.2 3.6
" 5. Africa 1.6 0.7 0.3 0.3 a.5 .
Hong Kang 19.9 m.1 2.9 28.3 .Y R,
tadia 6.6 1.1 5.1 0.3 15.3 37.7 % .e . ‘s
lran - 2.8 13.0 0.2 - ..
Japan B 118,12 430.1 311.38 740, 2 748, 4 415, 4 74,0 16.6 76.7
5. Karea 14.% 32.4 83.4 66,35 - 82,8 1.1 4.9 14.4 .
Taivun 11.4 6.4 31.5 48.7 52.9 11.8 LTS} 4.5 5.4
Argencina 23.1 1.3 - - -
Braxil 581.3 8.7 §82.8 60.4 51.8 ..
{anada 18.2 22.3 20,8 11.5 4.0 3.3 1.3 [ Y] 0.3
Maxico 9.4 13,4 8.4 3z2.8 36.1 .
U.%.4. [T 516.8 - " 610,53 686.1 317.4 226,53 44,9 - -
Yaoazuela Q.1 1.2 12.0 19.9 - ..
AuscTalis ) 0.4 0.5 a.2 [{I) 3.4 1.8 Q.7 1.5 0.4
ToTAL 2,271 paes™ 30 aaes0® a0 Laree®
EXPORTS
Auscria A3 4.6 - 8.7 ' 11.7 10.1 .5 o e .
Jalgivm 1,0 14.2 13.1 10.2 10.8 5.6 1.3 . N
Densatk 4.7 4.7 1.0 9.9 10.0 3.8 0.7 0.2 1]
finlsnd n.5 1.2 1.2 1.7 L3 1.6 0.2 0.3 n.l
France 163.8 149.2 165.8 166.4 137.4 81.s 14.2 12.7 12.3
Garnacy, F.R, 139.7 281.4 199.1 271.6 267.9 1135.1 19.4 12.5 14.5
Gresca 9.1 8.9 7.3 83.1 13.a8 .. .. . .o
tcaland 43,6 8.8 74,2 717.3 76.2 13,4 . -
lcaly 131.) G.h 24.2 69.2 2.4 3.9 0.8 1.0 0.4
Netherlands 64,2 90,4 316.2 294, 4 159.4 194.1 27.0 16.9 1.0
Norvay 431.3 551.2 33%.2 630.1 36%.3 208.8 68,2 8.0 42.0
Spain - 1.4 0.8 | 8.9 5.8 82.9 7.0 . ..
Swuedan I3 8.0 13.2 2.5 8.5 19.6 7.7 1.0 1.3 N
Switrecland 22.7 33.2 9.0 12.9 41k 4.7 (%] 1.k .9
United Kingdom ar.? -182.1 . 1448 1%9.9 04.7 47.3 13.2 11.9 . 14.0
Yuganlavia . 74,1 83.6 mn.1 4l.4 48,1 1.7 3.1 4.2 4.3
!
Camgroon 1.3 1.1 3.9 11.6 0.3 ‘e
Ghana 135.8 145.1 1481 1. 132.6 ..
South Africa 13.7 0.4 28.3 - 7.4 9.4 9.9 0.6 0.3 Q.6
Bahrain a3.? 125.7 118.3 140.1 130.8 .
Tndis . - 1.8 5.y 2.9 n.3 .
Tran - . 1N 10.3 - n.1 - ..
Japan L) . . 83.3 69.7 99.4 4.6 7.9 3.3 n.3 0.5 2.5 %
Taivan L.5 0.3 N1 0.4 - - - - -
Canada ' 9.l in7.3 653.21 862.4 30,3 L7 Tl.1 82.1 12.8
U.S.A, 168.7 138.4 LL 12,4 164.0 231.1 30.6 .t .
Surinam 26,4 46.5 57.7 56.9 62.5 5.0 3 1.5 5.9
Vanezuela 1n.4 11.3 6.1 17.0 146. 4 e
Australia 16.7 54,3 w 7.7 &n. o T 16,0 l.S.A“) 1.5 5.9 5.%
Ngw Zesland 91.1 .1 121.8 132.8 129.1 _no .. . .
U.5.5.R. 502.4 . . . .. ..
ToTAL 110990 30 aas10™ 36 30708 1603t

This table showe principal Lsports and exporta of aluminium and aluminium alloys. More detailed fnformation including countriam of origin of Impores
and destination of expotts may b found for the major councriem [n che appropriate cowntry tables.(World Hecal Statiotics, 1580).

Mocas (1} Totals shown rapresent {nformation avellable at tima of golng to press. (2) Includes scrap but excludes alloys. (1} January to November
(4) January to Februsry. (%) January to av.

Seurce: World Metal Staclatilcs, 1940,
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TARIFFS AND DUTIES ON ALUMINUM AND RELATED PRODUCTS IN THE U.S. AND E{ELC.

Duties on Aluminum and Related Products in the U.S. (1976) (per pound).:

1. Bauxite, crude none
2. Bauxite, refined none
3. Alumina none
4, Aluminum and aluminum alloys in »
) unwrought form $ 0.01
5. Aluﬁinum scrap none
6. Aluminum plates, sheets, bars,
rods, wires and squares $ 0.02
7. ~aluminum silicon - $ 0.01

v

Tariffs of European Ecounomic Community (EEC) (ad valorem)

e

1.  Alumipa > 5,57
2. Unwrought aluminum 7 Z
3. Semifabricated products 12 Z
4. Powders and flakes 10.5 %

Source: Woods & Burrows, 1980, p. 18.
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more involved in forward integration (Altenpohl, 1980,

p. 487}.
Other industry observers do not- share Altenpohl's optimism. The new study by
Anthony Bird Associlates warns that the aluminum industry may have 'severe
oversupply problems in late 1980s’:

the fundamental problém is _that while capacity will grow

by 7.47 in the years after 1983, consumption will be growing

only in line with non-socialist world industrial production,

or less than 4% per year with the result that the industry's

capacity utilization rate could be forced 'down to 78% by -

1988 (MW, March 16, 1981, p. 3).
In fact, 1980 was not a promising year for the industry with rather slack
demand and falling prices from 82.53 - 84¢ per 1lb in April to 70 - 7l¢ in
late November (MW, April 28, 1980 & MW, Nov.‘24, 1980), though long term

trends in prices were more favourable for the aluminum producers (Table 48

and Figure 8).

 Development of New Technologles
New processes for aluminum smelting that have been developed
over the years can be classified into three main groups:
1. thermal reduction processes;
2. subhalide disproporticnation processes; and
3. pon—-classical electrolysis processes {(Grjotheim, Krohn, Malinévsky,

Matiasovsky and Thenstad, 1977 and Grjothedim & Welch, 1980).
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Within the first group one can further distinguish:
a. carbothermal process
This reduction process allows the use of other aluminous ores and clays,

such as kaolin and pyrophyllite. Two MNCs have seemed to make signifi-

. cant progress in developing carbothermal reduction processes. Alcoa

has patented two carbothermic processes and Pechiney has proposed H +

process. Cochran's process of Alceoa is based on two reactions
2a1,03 (1) +9¢C (s) = Al,C; + 6 CO (g) at 2050°, and
al,0, (1) +ALC, (1) = 6 AL (1) +3CO (g) at 2100°C.

In Pechiney's process alumina 1s first produced from aluminous ores, then
A14C3 is cobtained when alumina is reduced by carbon at high temperatures

of 2200°C. The final stage decomposes carbide to aluminum and carbon

4

at 2000°C.

b. Toth Process, which is an indirect carbothermal reductichi of alumina.
The Toth process may use several raw materials with low content of
aluﬁinum oxlide. The basic reactions lead to reduction of AlCl3 by
Mn and can be described as follows

Al,0, + 3C + 3Cl, = 2AlC; + 3 CO at 925°C

2 AlCl3 +3Mn = 2 Al + 3 MnClp at 230°C and .4 torr

2MnCl, +0, = 2Mo0 + 2Cl, at 600°C, and

" Mn0 +C = Mn + Co at 1750°C.
1

Though this process reduces the consumption of emergy, 1t increases
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\\significantly required carbon inputs.

¢. nitride processes
Aluminum nitride is first obtained through the reaction
ALO, +3C+Ny= 24IN +3C0 at 17509C, and
th;n it is decomposed to Al and Ny at high temperatures.
Similarly to the other two carbothermal reducti;n processes, tha\E?in
problem‘remains with unneeded by-products. Tﬁere are still several'

technological problems which have to be solved for the processes to be

used commercially.

(2} Subhalide disproprotionation processes have been tested among others by
Alcan Aluminium Ltd. Alcan has develfped a subchloride method which involves
five stages and which includes the formation of A}ClB through the reactilon
between an alloy, which contains Al, and chlorine and recovery of aluminum
through decomposition of the AICL.

Also Aluminium - Industrie - AG has experimented with subhalide processes

and confirmed their possible utilization in industrial production.

(3) The greatest attention in the third group which has been clagsified as
non—classical electrolysis processes, 1s usually given to the Alcca Chloride
Process completed in 1973. This new method is believed to reduce thé energy
requirement; by approximately 30 per cent and assures lower levels of pol-
lution. The Alcoa's process is based on three steps:

7#&. alumina stage to produce alumina;

b. chlorination stage, where alumina with added carben is chlorinated at v

700 - 900°C;
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e
c. electrolysis of the molten aluminum chloride in a specially deézgﬁgd
Alcoa's cell at approximately 700°C (Figure 9 & 10 - Appendix III).
The total reaction can be described as |
Alj0y +3/2C + 3 ClL, = 2AlCly +  3/2C0p, and

A1203 + 3 C + 3 Clz = 2 A1Cl4 + 3 co.

The energy consumption is estiméted at, 9 kWh per 1 kg of aluminum which in-.
deed reflects a very significant reduction from previous levels, ‘though the
chlorination step 1s not included in that calculation as it is képt secret
by the Company. Alcoa has already put this new process into industrial use
inkits aew smelter in Palestine, Texas in 1976. The smelter has a ;apacity
of 15,000 tons Dy.

"Despite the large investments in R & D by all MNCs, most loventions
in aluminum processing have not been turned into commercial inmovations. As
a result the major prodﬁcers of aluminum have continued to depend on more
“rraditional' methods which have undergone several modernizations.

Alcoa has only omne smelter that uses 'SHderberg' anodes, while
all other plants have pre-bake facilities. Reynolds has both 's8derberg’
and pre—b;ke smelters, thodgh a teadency towards pre~bake technology could
be noticed in more recent expansions. On the other hand all six Canadian
smelters operated by Alcan are 's¥derberg’ (U.S. Bureau of Miﬂes, 1980).

The momopolization of aluminum technology by the six giaﬁts is

also questionable. Metals Week has noted that

Alcoa, the acknowledged leader in aluminum smelting technology,
has recently gome abroad for technology to modernize cne of its
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own smelters. The company has signeﬁ a contract with Sumitomo x\\y_//d//‘?\
Aluminum (Japan) to buy techmology that reduces pollution and
ene consumption in S8derberg smelters... Alcoa 1s not the first

North American producer to buy the Sumitémo know-how to moder-
nize inefficient'sﬂderberg plants., Anaconda converted its
Columbia Falls, Mont., smelter to 1it, Martin Marietta is instal-
ling it at its two smelters in Oregon and Washington, and Alcan

1s evaluating it at its Kitimar, B.C., smelter (MW, Sept. 1, 1980).

- F
-

Cooperation over technology between aluminum producers becomes
more frequent. Alcan has recently bought Alcoa's pre-bake technology for
its new smelter in Quebec and seriously considers further modernization of
its existing plants wi&h the help from other producers. The U.S. gOVEfnment
assistance has encouraged Alcb; to enter lnto cooperation with the U.S. Energy

Department to develop a new gnergy-saving anode that could reduce consumpticn

of petroleum coke by the aluminum smelters.

o
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Planﬁing Venezuelan Aluminum Industry

Similarly to several other developing countries, the growth of
the aluminum industry in Venezuela has been supported by the government's
L
policies and public financing. Aluminum was an essential part of the coun—

try's industrial strategy.

Comparative Advantage
” . ,
The choice of éluminum_industry over other_sectdgs was not
accldental. The.mosg popular argument in favour of the new investment was
that of comparative advantage that the country and especially the Glayana
region-seemed to offer. Yet, the existence of compafagive advantage in
Venezuela was questichable, |
) Firsgi aluminum smelting is a highly capital-intensive sector.:
The capital intensity in the Venezuelan non-ferrous metals industries was
much higher than the nation;iLaverage (Table 66 ), while the gross productilon
values and the value added éef‘fixed capltal were significantly below the
national level, suggesting lower ;enﬁability of this secter (Tables 67 & 68).
The choice of another capigal—intensive inaustry could be ex-
plained by low official levels of unemployment,'especiaily in Guayana,
and' the relative abundance of c%pitalt It was possible that Venezuela as
. well as several other developing countries no loager had comparative advan-

tage in labor intensive industries.

—
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TABLE 66 '
l :
H’{FIXED CAPITAL PER EMPLOYEE (in Bolivars)
SECTORS o p 1971 1977
Traditional Industrieas ’ 18,802 . 29,188
Food . , 24,110 18,206
Beverages . - . 31,800 72,373
Tobacco : ' 19,635 T 40,1446 .
Textiles . . 22,968 40,063
Clothing ' 7,216 . 8,853
Leather & Leather Products ' 15,361 14,201
Footwear 5,760 ° 10,769 )
Wood Products . 12,749 26,264 f
Furniture , 6,42 11,820 '
) {’
Intermediate Industries. 684361 . 75,093
Pulp & Paper i 37,318 98,969
Chemicals & Chemical Prod. . 27,703 86,024
Petroleum & Coal Products 314,236 54,258
Rubber & Rubber ggpﬂucts 26,956 - - 49,185
“Plastic Products 22,984 35,964
} Nom~metallic Minerals & Pr. 35,758 50,668
Iron & Steel Industry » 137,105 157,082 .
Non-ferrous Metals (Al.) 99,343 ‘ 68,588 (90,010)
Mechanical Induscries - 16,856  ® 31,426
I3
Matal Products 19;161 , 34,730
Machigery (excluding Elec.) . 12,841 . 29,185
Machinery & Electric Equip. . 18,624 33,410
Motor Vehicle & Tramsp. Ind, ' 14,668 28,1382
Residual Group ' 14,281 ' 26,595
Graphic Arts . 17,154 ' 33,6642
Others 8,066 0—" , 19,549

Total 32,246 40,576

I

Source: calculations based om data from:
1. -IIT Encuesta Industrial 1971, CORDIPLAN

2. VII Encuesta Industrial 1977, Caracas, 1980.

~% the results seem to be too low, prbﬁébly due to miscalculations by OCEI (pe-
troleum & poal products have been always above the average for the group).

P
~
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TABLE 67 . ; d//f- .
GROSS PRODUCTION VALUE / FIXED CAPITAL

SECTORS o 1971 1977
Traditional Industries - 4.38 6.25
Food » 4,32 6.70
Beverages : , ) ' 4,51 3.87
Tobacco | , 9.58 6.66

‘Textiles | ’ : o 2.69 2.80
Clothing _ - 7.67 10.76
Leather & Leather Products 4.31 7.48
Footwear . 6.72 7.20
Wood Products S 3.55 3.87
Furniture - . ) o 6.56 6.91
Intermediate Industries’ ~ | ) 2.11 | 5.21
"Pulp & Paper) : .- 2,91 1.87 ,

. Chemicals A : 3.32 4.30
Petroleum & Coal Products 2.80 23.61
Rubber & Rubber Products 3.25 ) 2.62
Plastic Products ' 2.62 332

., Non-Metallic Minerals 1.71 2.32
Iron & Steel - . . 0.75 1.06

“ Non-Ferrous Metals (AL) _ -~ 1.01 . 2.60
Mechanical Industries ' LT 5.54 . N 5.73
Metal Products AT 3.38 3.62
Machinery (excluding Elec.) - | 4,41, o 4.73
Machinery & Electric Equipment ' 5.11 4.38
“Motor Vehicle & Tramsp. Equip. _ 9.70 10.20
Residual Group 3.90 4.19
Graphic Arts S . 3.30 S 3.63
Others . “p, 6.59 4.75 - '

. s |
Total Rt co 3.11 _ 5.34
g . . .

Source: based on data from: 1. III Encuesta Industrial 1971, CORDIPLAN, 1973
' ‘ V1T Encuesta Industrial 1977, OCEI, 1980.

2



TABLE ¢8

VALUE ADDED / FIXED CAPITAL IN MANUFACTURING

INDUSTRIES

SECTORS
Traditional Industries

Food

Beverages

Tobacco

Textiles

Clothing

Leather & Leather Products
Footwear

Wood Products

Furniture

Intermediate Industries

Pulp & Paper
Chemicals & Chemical Prod.

. Petroleum & Coal Prdducts

Rubber & Rubber Products
Plastic Products
Nomn-Metallic Minerzls & Pr.
Iron & Steel Industry
Non-Ferrous Metals (Al.}

Mechanical Industries
Metal Products

Machinery (excluding Elec.)
Machinery & Electric Equip.

Motor Vehicle & Transp. Equip.

Residual Grdup

Graphic Arts
Others

Total

Source: based on data from:

1971 1977
1.96 ; 2.73
1.54 1.67
3.13 2,46
2.80 4.59
1.49 1.45
3.92 %, 09
1.88 3.02
2.83 2.71
1.60 1.66
3.26 2.88
0.81 3.25
1.38 0.87
1.97 2.51
0.50 14.61
1.77 1.28
1.33 1.71
1.09 3.41
0.38 0.46
0.53 1.13
2.51 2.13

— . 1.76 1.57
2.43 2.38
2.57 1.77
3.71 2.79
2.21 2.44
1.89 o 1.99
3.66 2.89
1.33 | 2.64

IIT Encuesta Irndustrial l§21, CORDIPEAN, 1973

VII Encuesta Industrial 1977, OCEI, 1980.

~
1
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On the other hand it has to be remembered that

factor prices do not reflect the abundance or scarcity of labor
or capital because of market imperfections. In Venezuela, the
high wage level, which was Initlated by the oil tndustry and whose
spread was supported by trade unions and other political elements,
does not reflect the scarcity of labor. In addition, the depressed
interest rate, due to the government celling, does not reflect the
abundance of capital (Hassan, 1975, pp. 106-107).

s

However, even 1f one uses 'shadow prices' to determine the abundance or scar-
a. L2 . ] .
clty of different production factors, the tendency towdards rapidly increasing
labor costs in Venezuela has to be regarded in decision-making.
In 1961-the IBRD's Mission claimed that
! .
the only major cost elements favorable to Venezuela are the relative
cheapness of domestic materials of mineral origin, and the low trans-
port charges, which are equal to or below those. in the U.S. (IBRD,
1961, p. 204).
Yet, Venezuela had to import all bhasic inputs for aluminum smelting, excluding
3 :
energy, and the industry could not benefit from the country's 'cheap' raw ma-
terials. JUenezuela lacked also technology and its inaérnal market was too
small to(justify an efficienf gcale of production for aluminum smelting.
A
\\ While the traditionmal concept of comparative advantage does not -
explain the main reasons behind the creation of the country's aluminum in-
. ' . \‘Bh
dustrty, a 'modified' concept based .the existence of potential resources,
including hvdro power and bauxites, and export markets, may offer more insight
W, -

into the Venezuelan case and could still justify the industry's creation.

Al
According to fthe product cycle theory aluminum could be classified
/ i
as a mature product. The theory would further suggest that Venezuela as a de-

veloping country has comﬁarative advantage Iin production of mature -~ and

»

Ricardo goods and therefore the choice of aluminum could be supported.
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However desplte claims on the part of Venezuelan decision makers,'it was the Vene-
zgelan goverument which was éttracted to perceived prospecté for the aluminum
industrﬁ rather than the industry itself by favourable couditions in Veqezﬁela.

4 /he Venezuelan aluminum industry, similarly to -the Guayana
development program, was to fulfill both national and regional goals. At
the national 'level it wa; hoped that a new efficient industry would be created
which would further diversify the country's ecounomic scructg;e and promote
new.industrial exports. .The nation;l obiactives reflected éhe government's
willingness to promote 'export substitution' pelicies in order to reduce-
negative effects of import substitﬁ:ing industrialization. At the regionél.leval‘
the aluminum industrylwas to become the second largest ’propulsiv;' indus-
LTy iﬁ Guayana‘after iron and steel. Aluminum constituted an integral part
of the Guayana program”and LE was tolbe used to stimulate other investments
in the region. The CVG hoped that the néﬁ:igdustry would agtract other manu-
fac.'.turing activities and services. to Guayana, through extensive f-orward
linkages. The fabrication of certain aluminum products requires less capital
and it 1s relatively labour-intensive and can bg undértaken on a-émall scale
(ONIDO, 1969), therefore the chances of the region were felatively‘high.

The Vemezuelan government was determined to build up a comparative,
advantage fqt;aiuminum ﬁyelting. The new-%ndustry was to be accompaﬁzgd
by the huge ﬁydro-eleq;ric project which ésuld supply cheap electricity.
Alamo Blaﬁco and Ganz have summarizg@ the CVG's industrial policy and the

role of aluminum in the following manner

Aluminum was needed to justify electric power; aluminum and



261

schools and pyPrban infrastructure {Alamo Blanco and Ganz,
1969, p. 172p. ‘ )

%

The CVG was also to become involved in the search for Venezuelan

- electric po:;r were needed to justify buillding housing,

bauxite and it was charged with the expansion and future_integration of the
Venezuelan aluminum industry;

The Venezuelan government strengthened the country's 'compara-
tive. advantage' through other ecomomic policies. The impor® substitution

strategy played agaiﬁ an important role at the initial stages, but the govern-

- ment promoted 'export substitution' policies at the same time. Import duties.

v
for aluminum and aluminum products were established to protect the Venezuelan

" AV}
producers from foreign competition. Im 1980 ‘the import duties ranged from

50 per cent for aluminum ingot to 100 per cent for finished @roducts

(Table 69) substantially higher than‘in the developed countries YTable 65),

The new investors have benefited from tax-breaks and the guaranteed low rates

- -2 -

for electric energy from the government-owned power stations. The aluminum

~— -

indugtry has also qualified for export incentives establishéd by the govern-

ments's 'export promotion’ policies. The government planned to invest Bs

v

5,560 willion in the aluminum sector in 1976-1980 which would account for
4.68 per cent of the total public investment in that period (Table 26).
» The average capiltal requirements per ton for the Venézuelan

aluminum smelters were estimated at 55;570 - $9,760, wmuch above the same

figures for the U.S. and other industrialized countries (Wgods.& Burrows,

Hd

1980, p.-ﬁéj.- The capitdl costs were enormous but they were still lower

than in a troubled iron and,steé& industry. Aluminum was hoped to pay for

other industrial projects which éxperien;ed delays and héavy losses.

!

~
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TABLE 69
IMPORT TARIFFS FOR ALUMINUM & ALUMINUM
PRODUCTS IE;XFNEZUELA (AD VALOREM)
Primary aluminum (ingot) . 50
Bar & Rod ' | . 60
Wire - o -
less than 1.6 mm '20
other ' 40
Pléte, Sheet & Strip over 0.20 mm 60
' Sheet & Strip under 0.20 mm 70 --90
q\-ﬁ;jminum Powder A 1 .
Pipes & Tubing ' 70
Accesories for,Tubing 50

. Shapes & Parts : 60

Sheet, Plate, Rod & Forging used in

the constructiou industry - 60
Containers over pOO 1 : . 50
Fooé‘ContaineEg/&‘Barrels 25 - 50
Cables 60
Wire - Netting - - 30

Household Equipment & Products

kitchen accesories | ) 35 - 100
washroom - 35
other accesoriles & parts . 50
Other Prodycts .
' Nails, Bolts, Screws, Nuts, Rivets , QO‘“”*

other ‘ 30 - 80

7

J . \
e
1//;ource Ministerloc de Hacilenda, Arancel de Aduanos - Integrado, 1980
LA pp. 9;\¥ 503.
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Conclusion

‘The particular form of the economic space of the intérnational
aluminum industry has a distinctive Iinfluence upon the expected success of

'potential' new investors. It must be carefully investigated by prospective

‘producers, for inappropriate decisions may be very costly.

In aluminum smelting basically similar technologies are used

all over the ‘world, dgspite differences in the level of economic development

among countries. The term 'appropriate' technology does not have much subs-
i —

tance in this truly international industry. However, while the basic techno-
logies for aluminum production can be obtained in international markets,

-the choice of a particular process determines to some degree less 6r more
intensive use of regional production factors. The further ﬁpdating of
technologieg requires i?me form of association and cooperation with the
world's major producers, who are also léadéfs in con;iﬁuallylrefining the

technology. -

The aluminum Iindustry in the Western World has been dominated

by six MNCs, which have secured their expansions upon vertically integrated
v -
operations from mining of mineral to production of final aluminum.products.

1

Aluminum smelting 1s a highly capital—inténsive investment and generally

requires large scale of operations, which hds further stimulated the growth

of the few big corporations. o h—\

The traditional location pattern for the élumiﬁnm industry has

x
4

been characterized by location of aluminum smelters and aluminaﬂplgnts in

\ o -

e

—
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advanced countries, while bauxite has been imported from developing countries,
In recent years new aluminum and alumina capacities have been built in several
devaloping countries which seem to offer comparative advantage for the alu- .

minum industry, especially low costs of energy. Costs of production and market

access remain critical for new producers.

In developing countries the aluminum jndustry has become subject N

to more direct forms of government intervention and control. However, in the
past govarnment involvement has ofteﬁ‘been highly visible even in advanced °
countries, such as the United States and France. The role of political factorQ
in the growth of the international aluminum industry has long been prominent.

Today, the most popular form of aluminum investments appears to

.,

. : & :
be through joint ventures with MNCs and often with host government partici- *&uw4?

pation. Joint ventures reduce the capital requirements and risk of new in-
. ' -..‘ o " "

vegtments.

: ™
It i3 prediceted that the growth of aluminum consumption will

continue at relativelﬁ high rates, tﬂEugh increases might be slower than in

the 1960s and the 1970s., No major changes in aluminum techmelogy are expected )

in the nearest future, but new processeg are under investigétion, mostly by

the MNCs. °

In Venezuela itself, the creation of the aluminum industry was
. . - |
possible only- through direct govermment participation and support. The exis-
tence of its comparative advantagexin the country may be questioned. However,

$dnezuela might be able to claim su h advantage over less efficient aluminum

) e -

producers when other related projects are ccmpleted, including hydro-pqy&E
- N

installations, alumina plant and bauxite mining.




The shortage of data ou which to
base reliable tests should not be
used as an excuse for falling to pre-
. sent ideas and theories about the
reglonal growth process
(H.W. Richardson)

. CHAPTER VI

JOINT VENTURES IN VENEZUELAN ALUMINUM INDUSTRY

-

Because of the dominatiom of the aluminum industry by the six
MNCs, it is basically impossible for mew investors or new countries to enter
the in:ernaéional aluminum market without some form of associationm or as-
Asistance.from‘fhose main producers. Even countries in the communist bloc
have had to use the technical assistance of multi-pational corporations.
Pechiney for instance has oéfered its serviﬁes tq-Poland, East Germany,
Roumania, Yugoslavia and the USSR. The most recent talks between Alcoa
and the USSR haﬁe been suspended because of the fofmer President Cartar's
ban on high-technology exports to tﬁe USSR after the events in
Afghapgistan.

With increased consumption of aluminum by both adyanced and
developing countries), MNCs.aré/;;EErally integfsted'in ;giescing in aew
projects and eugagin&\in cooperation with other partﬁérs wnich lowers risks
as well as capital requirements of the new investments. l

The following discussion attempts to document and evaluate the
performance of the.Venezﬁelaﬁ aluminum c}mpanies as 'DOteqtial' devélopment

agents-?romoting synchronized growth.

New Qﬁvelo ment Agents

!

. _The Venezuelan al ainum industry is baséd upon four joi;E\vencures:

rs ’ M »
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Alcasd, Venalum, Interalumina and Bauxiven. The first three involve mixed

participation of public and priyate - foreign capital, while Bauxdven 1is

a joint public project. The successful operation and éxpansion of the

a

Venezuelan aluminum industry depends upon harmonization of interests and

: R
actions between partners to the venture and also between joint ventures
themselves. The Iinterests of regional development call additionally for:

increased cooperation between joint ventures and other regional actors.

While the organizational structure of the joint venture 1s based on synchro-

- -

nization processes between partners, the existence of any collaboratien

with others is not assured. ‘

ALCASA

The first joint venture in'the aluminum industry, Alumin%o'del
Carouni S.A. or ALCASA, was created fg 1961, with particiPation of Reynolds
Metals Co. and tge Venez;elan public cé%ital reprgsenteq by the CSrporacion//’
Venezolana de Guayana {CVG). Reynolds was attracted by phe.prospect of lodér
costs of production, a new marget énd the host government assisrance, such
as guaranteed supply of energy at low prices and impdrt protection. - For the
Venezuelan partner the main reasons for choesing the joint‘ventgre were
ecopomic growth, regional development, diversification and integratiogiof the
country's economy atd tfénsfer-of-technology (Qs, 1980). |

Eﬂ;h partner had a 50 per cent equity share. This did not mean
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however tﬁat both of them had equal reéponsibilities. In fégt Re noldé
had the doﬁinating positiom as it was régg?nsiblg for the plant's management('
and supply of main inputs for the aluminum smelting.
The first Vemezuelan smelter started its operation in September
1967 and ended the first year 'with the production of 3,092 mt 3? primary
] aluminum. Alcasa had 320 employees of whom 230 were 1n Cludad Guéyana.
In 1967 the company also took over ome of Reynolds subsidiarieéwii Venezuela,
;h aluminum fabricating plant in Guacara, located in the Capital Regiom.
Since its start up, expansions of the productiog capacity have Eeen more
‘frequent than brigi;all; planned. %n 1968 Alcasa's phase II raiéed the
smelter's capacity to 25,000 mt per 9éar, phase III added another 25,000
mtpy in 1974 and phase ‘IV completed in 1979 increased aluminum smelting
capacity to 120,000 mtpy. It was mainly tﬁe Venezuelan parfner who has . -
indisted on the subsequent expansions, Aé Venezuelan :ambitions' were grow-
# ing. The Vth National Plan sq@gested Alcasa's phase V would increase the
production capacity to 325,000 mtpy by 1979 (Table 70). More recent plans .
. predict that this capacity g@&ld be achieved by 1986 and Alcasa wiil aéd
first another 70,000 mtpf;pﬁgiine by'i983 (MW, Sept.-29; 1980 & Dec. 29,
1980). - '
There héve begﬁ thrée major capital infusions in Alcasa, in 1967,
‘1971 and 1979, The most importént was the 1979' capitai increase which has ©
| also brought a néw partner to the venture, the Venezuelan Investment Fund
(FIV). The new capital structure is as follows
' /

SN

- . : =




TABLE 70

1. Project -

3

' GUAYANA REGION - INDUSTRIAL PROGRAM (VTH NATIONAL PLAN)
/ in Millions of Bolivars

ALCASA TV

Total 1974/79

Total Inveatment 174.5
Fixed Assets 310.0
Working Capital 64.5

Financial Sources 374.5

" Oun Sources 86.0
Contrib. to capical 64.0

Public: VG 32.0
Private - local .
Private - foreign 32.0
Leoans: -laocal . 43.0
foreign 181.5

Producrion (th HT)/caquiEy/

Volume

Anual increase -

Employment
Anual increase

2. Project -

Total Investment 1,000.
Fixed Assets 1,000
Working Capital

Financial Sources

ALCASA ¥

*1,000.0

Own “Sourcesa

Contzr.’

to capit. 430.0

Public: CVG ™~ ™
Mixed: Alcasa 215.0
Private - leocal
Private - foreign 215.0

Loans:

- naticnal

foreign ~ 570.0

)
Production (th ﬁ&)/capaciry/
A

- }'

Employment

" Source:

1974

119.9
119.9

119.9
12.9
64.0
32.0

4732.0

43.0

280.0
200.0

200.0

86.0

43.0

43.0

114.0

1975/79-

234.6
190.1
64,5

2546

73.1

43.0
138.5

800.0
800.0

800.0
344.0
172.0
172.0

456.0

3
1975

95.1
95.1

95.1
5.8

69.3
45
45

675

400.0
400.0

400.0
172.0
86.0
86.0

128.0

- 45

675

CVG, DEPI, V plan de la nacion, Region de Guayana,
C¥G - programa induactrial, Caracas 1976.
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1976

139.5

1,090
415

400.0
400.0

400.0
172.0
—86.0
B6.0
228.0
115

1,090

1977 1978

¥

115 115
115 115
57.5 -

1,090 1,090

325 . 325

1,320 1,320

version preliminar,

-
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1579

115
115

1,090

%2

$325
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CVG. ' - Bs 82,500,000

FIV - Bs 75,000,000
Reynolds - Bs 157,500.000
Total Bs 315,000,000 (Qs, 1980).

It may be too early to evaluate !the néw capiltal structure and its implica-
tions, but the fact is that the additibn of the FIV may Qndermine or seriously
complicate the position of the CVG, which is no longer the only represen—
tative of public interests in regional development. The main problem 1s

that the two governmeﬁt agencles operate within different economic gpaces

and therefore their motivations differ. The CVG's officials have already

.complained that the FIV is only interested In high profits in relatively
short terms, while the CVG has to consider tﬁe complex economic and social
aspects of the Guavana's industrial growth. On the other gand Reynolds has
retained its 50 per fent equity share but the company may fin@ 1t more dif-
fieult to harmonize its interesﬁs with the Venezuelan parénersdwhich compefe

with each other.N\\

M

According to unofficial sources the Venezuelan governmert has

not been satisfied with the ownership share in the country's first aluminum

’

smelter and.it has continued to press for furthe! changes in the capital

structure. . Metals Week announced in April 1980 that
o~

Reynolds'has;agréed to sell the govgrnment 30% of its holdings
in Alcasa, reducing Reynolds 50% share to a minority 357 interest
in the 125,000 mtpy swelter (MW, April 28, 1980, pp. 4-5).

‘ 7] N .
This information was, however, imprecise and it has not been confirmed elvher

cae n@‘@ . . ".‘7

& _ R
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by the‘Venezufian government or by Reynodds. Alcasa has continued to

operate within\the 1979' capital structure throughout 1980, buﬁ the new

capital infusion has been also disputed. The news came at the end of 1980

F]

and this time the Metals Week's sources seem to be more reliable, It

L

. \
has indicated that

the partners had agreed that VIF/- and only VIF - would con~-
tribute $58.1 million 1in new capital to Alcasa, thereby in-
creasing its equity from 23% to 57.7%.  CVG's share will decline
from 237 to 14.7%, and Reyﬁolds' share. will declipne from 507

to 27.8Z7 (MW, Dec. 20, 1980).

Such power structure will' further favour the interests of the Venezuelan
Investment Fund probéﬁly td the diéadGéntage of‘the CVG and Reynolds.

Besildes open intervention by-the Venezuelan government into

-

Alcasd*g—aﬁgrations the main conflict areas between the partners have been

L

in their economic and expansion policieé, management of the firm and employ~-

" ment policies. The Venezuelan ‘partners héve.been mainly interested in

.

rapid growth of the country’s aluminum industry; while Reynclds has been

. N . ' y .
less optimistic about the expansion’prospects for Alcasa and more rel&c;ént

7

to continue investing more and more. capital in the Venezuelan smelter. TFor

Reynolds the main factofs in deciding further expansion of Alcasa have

’

been financial justificarion as a primary factor, market growth, trained

-

peréonnel, cost-control cé@ability and product - equipment capability’

(Qs, 1980). It is possible that the Veﬁezuelan export plans-might have

‘

interfered with Reymolds' international interests (Blance & Ganz, 1969).

The MNC's opposition to the Venezuelan plans has caused several delays in

2

the expansion of the country's aluminum industry. ' However Reynolds'

NN
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position could be justified as Alcasa'a overall economic performance has
not been very impressive with rising pfoduction costs and higher than
projected employment levels. Metals Week has issued two reports on the

smelter'y performance:

a. ,the smelter had losses of about $10 milliom in 1978, and until last
YJuly (1979) the company's situation seemed precarious... (since
July, 1979, however) Alcasa started to turn a working profit now

running $1.2 million per month (MW, April 28, 1980, pp. 4-5).

b. in the first 10 months it showed a $7.9 million profit, as opposed
to a $16.5 million loss in 1979... However the company still has
a short-term bank debt in excess of $160 million and total liabi-
1ities of $362 million (MW, Sept. 29, 1980, p. 1). '

which suggests improvements in the company's financial sinuation.

On the other haad the very survival of the Venezuelan first

"aluminuz joint venture and its spectacular expansion indicates that synéhro—

nizatlon processes and'COOperatiOF between the partners have'beep reigfiVely suc-
cessful in spite of differences in interests and economic spaces. Alcasa's
partners have been generally satisfied with their relationship and they
support industrial‘COOperation between partners from different countries in

‘the form of joint ventures (Qs, 1980). ‘

VENALUM

In the early 1970s, the Venezuelan government, encoﬁraged Ey
. .

ielatively few problems in its aluminum industry, started looking for hew

partners to create é€6ther joint venture in which Alcasa would have 50

-— \ - -\}
. ’ 3 e
per cent capital share. The most serious considerations were given to the

/
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Jaﬁ;;éée firmé,'Hitsubishi Metal Corpofation and Sumitomo Chemical Co.
The intended capacity pf a new aluminum smelter was planmed to reach
280,000 mtpy. In August 1973 a new company was createq;>éEE‘Industria
Venezolana de Aluminio, 5.A. (VENALUM) in which the CVG participated with
207 capital share, Xobe Steel Ltd. with 35%, Showa Denko K.K. - 35%,
and Maruseni Corporaticon with the remaining 10Z. The two previously con-
siAered companies were completely excluded from the new venture. Showa
Denko K.K! prepared a feasibility study proposing a preduction capacity of
%291000 mtpy apd the use of a Japanese techmology. An investment of Bs
912 million was planned over the five-year period 1974-1979 (Table 71;.
It was estimated that the plant would create 850 new jobg and would require
an electricity input of 300,000 kW. .- \

. Héwever, the Venezuelan government wag not entirely satisfied
and it pfgésed for renegotiation of the whole contract befere any work could
begin. The govermment wanted a majority share by the CVG and an increased
capacity to 280,000 mtpy. Venezuela had ambitio to become the number one
producef of primary aluminum in Latin America and 1t had no capital shortages
in 974 (see Chapter I&). The new agreement was signed at the end of 1974.
It gave the CVG an 807 capital share and Tefr the }apanese companies with
20 per cent. Because of 1ts new ownership structure Venalum was classified
as a public enterprise according to the Venezuelan law. Venezuela;; decided
also to use Reynolds' technolégy for the new joint venture rather than the

Japanese expertlse in order to avoid any risks with ' unknown partners’.

The separate contracts were signed with Reynolds for purchase of technology
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TABLE 71

GUAYANA REGION - INDUSTRIAL PROGRAM (VTH NATLIONAL PLAN)
/ in Milliona of Bolivars /

3. Project -
Total

Total Investment
Fixed Assers
Working Capictal

Finangial Sources
Own Resources
Contrib. to caplcal
Public: CVG
Private - national
Privave - fareign

Loans - oatianal
foreign

1974/79

912.0
843.0

64.0
912.0

1%0.0
3j8.0

152.0

722.0

Production/capacicy/-MT/day

Volume
Anual increase

Employment
4., Project -

Total Investment
Fixed Assets
Working Capital
Financial Scurces
Own Resources
Contr. co capital
Public: CVG
Private - national
Private - foreign

Loans: - national
foreign

645.0

Production (capacity) - /th MI/

Employment

Source:

ALUMINUM FOR EXPORT

1974

131.9
131.9

131.9

76.0

15.2

60.8

55.9

322.5
322.5

129.0
51.6

193.5

1975/79

1975 1976
780.1 247.8  253.9
716.1 247.8 189.9
§4.0 64.0
780.1 247.8  253.9
114.0 76.0 38.0
22.8 15.2 7.6
91.2 60.8  130.4
666.1 171.8 215.9

75

526
752.5 430.0 322.5
752.5 430.0 322.5
752.5 430.0 322.5
301.0 172.0 129.0
120.4 68.8 51.6
451.5 258.0 193.5

1,000

1976 & 1978.

1977

55.7

75

. 56.2

526

1,000

1973

194.9
194.9

194.9

194.9
75
18.8

850

1,000

CVG, DEPI, V plan de la nacion, Region de Guayana, version preliminar,
CVG - Industrias Manufactureras, Caracas,

27.8
15¢
112.5

37.5

850

1,000

273
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and management of the piant.
’,,—/' The main reasons behind the creation of Venalum were similar

—

ﬁ to those thch had led to the creation of Alca-sa. The Vene govern-—
ment wanted td promote further economic growth and integrate ;he'country‘s
economy. 1t was hoped that the new venture would contribute to a change of
the Venezuelan export structure as aluminum was to be mainly expo;ted to
foreign markets. The choice of the Japanese companies was not accildental
as they offered a guaranteed market for the Venezuélan ingot. The 10-
year contract was signed with the Japanese partners for export of 57 per cent
of Venalum's production or 160,000 mtpy of primary aluminum. The Japanese
importers receive preferential ﬁreatment as the export prices are based
on the Alcan international price for ingot Qinus 67 discount and shipping
costs.

The Japaneée investors, though thwarted in their ;nitial invest-
ment intentions, were additicnally attrécted by assistancé from local govern-
ment, speclal govermment guarantees, especially low prices for electricity,
and geherally lower capital requirements, given the extent of participation
with the Venezuelan partmer. They admit that they were rather forced into
the present situation and desired a greater equity share, but on the other
hand they had had no previous experience in the Venezuelan environment and
Venalum could serve as a testing ground for future investmenté (Qs, 1980).
| Venalum started its opera;ions in 1978 with 132 out of 720
reduction cells to be installed in order to reach the planned capacity of

© 280,000 mtpy. In 1978 the new smelter produced 14,500 mt of primary aluminum

and initiated first exports of ingot to Japan. Unlike Alcasa, Venalum has
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been responsible for imports of main inputs for aluminum‘smelting.i It
has asquired alumina undgr four=-year contracts with Ph;lipp Brothers and
Metaligesellschaft and through purchases from Babcock ;nd Montanore. '

The continuous government interventicn in the country's éluminum
industry has brought two more éépital infusions wh;ch further changed the
Structural organisation and power %n Venalum. 1In 1979 it was the Venezuelan
Investment Fund (FIV) which suddenly became a major share-holder with
over 607 capital participation in the venture. The CVG dropped.to the second
position, with 25%7 of total shares. 'The Japanese ownership was reduced .
to 14,677 though fwo former pértners were added, the Mitsubishi Metal Cor-
poration and Sumitome Chemical Company. The subsequent capital increase in -

1980 has led to the followlng strucutre:

Total capital Bs 1,000,000,000

CvVG 187,550 shares

FIV g 612,450 shares

'§Qowa Al uminum Industries‘ 70,000 shareé

“xobe Steel, Ltd. 40,000 shares

— I : ) '

Sumitomo Chemical Co., Ltd. 40,000 shares
Mitsupishi Metal Corp. : 20,000 shares
MitsuSi‘sh\i Chemical Industries - 20,000 shares
MarubeniAé;fporaEion 10,000 shares (Qs, 19805

The FIV's ownership has been increased co/&rwzz while the CVG's share has
been reduced to 18.87%. The Japanese participation has Increased back to

20%. The new capital strucutre of Venalum assures the dominating position
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of the Venezuelan Investment Fund and its particular interests.

In the case of Venalum the government pressure has been even
more pronounced than in Alcasa and the harmonization of interests, involving
a greater number of partners, has been more diffiéult. Again there have
been basic problems withVCOmpetition between the CVG and FIV, with the
latter gaining the upper hand. It is mainly the FIV whe has set policies
for the coumpany. Those policies have not necessarily been in the best
interests of other partmers. The new Venalum's president who came into power
in 1980 has tried to renegotiate the company's contracts for exports of
primary alumiﬁum to Japan which would eliminate the preferential treatment
of the Japanese partners. He has also made importaat persounel changes
and replaced several Reynolds' managers with Venezuelans.

The Japanese companies have been dissatisfied with the govern-
ment intervention and management of the joint venture. Thej have complained
about the lack of highly skilled, competent people at the management level,
as well as lack of technical experts. On the other hand the Jaﬁanese
partners have fully supported the expansion of the Venezuelan aluminum
industry as shut downs of less efficient gmelters in thelr own country have
continued (Qs, 1980).

Venalum has experienced many problems not only between 1ts
partners but also with other contractors. There has not been much feeli;g
of common interests between Reynolds who was responsible for the management
of the smelter and tﬁe other partners. Reynolds had no capital share in

the venture. The dispute between the new Venalum's president and two
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contractors, Philipp Brothers and Metallgesellschaft, over alumina pricés
has threatened alumina supply for the smelter. Venalum did not want to
pay agreed pricé; which had béén set for 1980 at 15% 6f the Alcan's inter-
national ingot price. instead it offered to pay only 13%7. As a result of
a prolonged dispute the West German firm Metallgesellschaf£ has decided to
take their cagg into arbitration before the Intermatiomal Court in Paris
(MW, Dec.22, 1980). If Venalum loses, its international reputation will
suffer,

The future expansion o% Venalum has been Fndangered by the
delays 1in the Guri Dam hydro complex, thaugh so far Alcasa and Venalum
have been regarded as priority customers for the region's electricity while
power shortages have already occuréd in qther areas,

The company's financial situation has been very serious and lack
of funds has directly affected the smelter's operations. Thg planned ex-
panijbn of the smelter's capacity to 280,000. mtpy has been postponed until

1981-82.
—_—

* According to the former Vemalum executive, the producer can i1l
afford to withhold the material. “The company's credit problems
are horrible', Castells said. 'When it needs spare parts for
the pots_that are onstream, it has to cannibalize pots that
could be operating because parts suppliers ask for payment in cash
and the company doesn't have it' (MW, Sept. 1980, p.4).

The first three years of operation have brought losses estimated at $39 -

million (MW, Aug. 25, 1980), though Venalum is expected to earn $33-40

million in 1981.

Venalum and Alcasa have operated within a2 similar economic space
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of the aluminum indﬁstry and often have experienced similar problems,

The two firms have competed with each other for scarce factors such as

labor and government financing. It has been a2 common practice in Ciudad
Guayana that skilled labor, trained by Alcasa, was attracted by better

working conditions offered by Venalum. 1If;instead,they had cooperated, it
could have prevented problems encountered by Venalum not only over labor, but
also over its alumina supplies and would have strengthened the position of the
Venezuelan aluminum industry in international markets. It may also be that the
future expansion of the two joint ventures will depend on their coordinated ac-
tions because ‘of the strong competition from foreign producers.

While the aluminum-ventures may not seem to have made enough'progress
in promoting synchronization processes, their situation is still méfe promising
than that of other joint ventures. For example Alcanven and Venbozel had not
been able.tb assure beneficial cooperation between partneré and found thémselves

at a critical point in 1980, threatening their very existence (Qs, 1980).

INTERALUMINA

The production of alumina-has gained more attention from the Vene-
zuelan planners since the early 1970s. At that time a more intensive search
began for Venezuelan bauxites with the intention to inteprate completely the
country's aluminum industry, from the ﬁaw material to final product. Alreadv
in 1974, the five - year plan for the period 1974 - 1979 {included an alumina
plant project with a total capacity of 1,000000 mtpv which would satisfy the
total demand for aluminum oxide by the Venezuelan aluminum industry. The
plant was to be located in the Guavana Region in close proximity to Alcasa

and Venalum ( Map 6 ). The CVG as the main development agent and investor
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FMap 6 : Cfudad Guayana, Land Use
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in the region was to participate in a new company, with a 407 share of the
total capital and the remaining 60% was left to private companies, The new
investment was estimated at Bs 1,0%5 million (Table 74).

In 1977, after prolonged negotiations with prospective partners,
a contract was signed with the Swiss Aluminum Ltd. (Alusuisse) which led to
the constitution of the Interamericana de Alumina C,A, or Interalumina, The
new joint venture was between the Veneéﬁelan public sector represented by the
CVG with a 204 share and the FIV, 657 and Aluven, a subsidiary of Alusuisse,
which held the remaining 157.

Interalumina will have two'main lines each with tﬁé capacilty of
500,000 mtpy of aluminum oxide. The first line should star£ its operations
In 1982 and the second one im 1983. It is estimated that the alumina plant
will create 1,300 to 1,500 new jobs. The total investment will be over Bs
2,700 million. |

The crea;ion of the new joint venture has been motivated by the
Venezuelan ambitions to fully integrate its‘aluminum industry and to_fﬁrther
diversify the country's economy. It is hope& that in the future the Vene-
zuelan bauxites will be used to produce alumina. Alusuisse was chosen over
other MNCs because it could offer one of the most modérn technologies for the
production of alumina. The same technology was used in the Gove project,
an alumina plant built in Austraiia by Aluéuisse.

‘In the case of Alusuisse the availabi%ity of the Venezuelan public
capital was oné of the decisive factors in agreeing oﬁ cooperation with the

Venezuelan partners. Alusuisse was also attracted by the growing Vemazuelan
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market which seemed very promising. The new joint venture has alsc strength-
ened th® Alusuisse position versus other MNCs in the aluminum industry

. (Qs, 1980).
BAUXIVEN

The CVG's search for Venezuelan bauxites has been successful{
leading to hopes it may additionally strengthen Venezuelan comparative ad-
vantage and justify the choice of the aluminum industry and its location in
the Guayana Region. In 1977 the discovery of an estimated 500 million mt of
bauxites in the western part of the Bolivar State, La Serrania de los Pi-
jiguaos, was officially announced. The cheﬁical characteristic of Végezuelan

bauxites was believed to be the following:

a. 300,000,000 mt

Al,04 Lo 50%
810, o 87 , or
b. 500,000,000 mt
41,04 - 48%
) 810, o - 10% ‘
and Fel0; - 127, Ti0, - 1l.47

(CVG, 1979, p. &4, Geovenex & Alusuisse, 1978 and 1979).
1t has been estimated that bauxites from Los Pijiguaos have an ad-
vantage over lmports as they are of a trihydrate variety with lower iron

and quartz content. The more recent estimates have also ralised the reserves
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to 5.8 billion mt of ore (MW, Nov. 3, 1980).

The economic efficiency of the exploitation of newiy discovered
resources may be questionable. There are problems for instance with Erans-
portation and basic infrastructure. Bauxites will have to be transported
more than 400 miles to Ciudad Guayana (Map 7) and water transportaeion will
not be pogsible without port facilities in the area of Los Pijiguaos and
continuous dredging as the lower parts of the Oéiﬂoco have not been used.for
commercial purposes. Indeed Venezuelan bauxites might prove t6 be more ex-
pensive than imported ore.

In 1979 a new company was created to study and develop the Vene-
zuelan bauxice resources — Bauxita Venezolana or Bauxiven., The total in-
vestment is estimated at $550 million. Bauxiven does not follow the trradition
of the joint ventures inrthe Venezuelan aluminum industry which included
foredign private capital.‘ The company has only two partpers, tﬁe CVG and
the FIV both representing public local capital. Despite its fully national
chafaccer Bauxiven will have to depend on foreign expertise and technology
simﬁ%%rly to other new industrial investments,

’ Because of very high investment costs and its large scale,
Bauxiven might §uffer several delays in execution of its plans. Metals
Week has recently reported.thac

VIF is willing to finance Bauxiven once an economically desirable
proposal 1s forwarded to thém. VIF has refused Bauxiven

financing to date because the plan propased previously was too
costly (MW, rch 2, 1981, p. 3).
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: Guayana Region and Los P1jiguacgs

-

Map 7

(V6 ) Jrepr./

Qs, 1980

Source :
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Conclusion :

Progress in Synchronization Processes

The Venezuelan jeint ventures have run into some serious Y
problems in promoting coordimation of interests and actions both between { |
partners to the venture as well as with other deve;opment actors. J

In the cases of Alcasa and Interalumina the results from one
perspective may be judged positive, with both companies maintaining rela-
tively stable organizaticmal structures. Yet,recent developuents suggest
Alcasa's partners are becoming less satisfied with the joint venture's
situation. The continuous intervention by the Venezuelan government and
the forced changes, including introduction of a new partner ( F1IV ),
threatens the sﬁccessfui cooperatiop that previsusly prevailed between
the two partners to the venture. Any further reduction of Reynolds' ownlg—
ship share may also reduce the MNC's interests in future dealings with
Venezuela.

From another. perapective the results of the Alcasa joint venture
seem negative as Reynolds continueé to be responsible for all major decisions
and there has not been any significant shift in decisien-making process and
in transferring Reynolds' powers to the local partner. Venalum, on the other
hand, shows signs of posicive é;;;I;pmentsvinsofar as the company's growth
depends more on the decis%ons taken byﬁihe Venezuelans. This however does
not mean that those decisions are necessarily better or more 'rational’,

compared with actions which could have been taken by foreilgn partners,
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Complicating any assessment is the management contract with Reynolds,
which is not a partner to the Venalum venture and therefore is probably
less interested in cooperating with other parficipants. Additionally,
Venalum has been eﬁen more than other jolnt ventures, subject to con--
tinuous government intervention with structural changes imposed upon
the foreign partners without théir full consent and approval.

The aluminum joint ventures have made little progress in
initiating cooperation between thémselves and with other development
actors., Mosf coordination efforts have been taken by ocutside institu-
tions, such as the CVG and FIV, which may again force certain forms
of institutionalized cooperation upon the aluminum companies in future,

including perhaps a possible merger of the Venezuelan joint ventures.
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Joint Ventures' Role in Regional Development

According to the proposed synchronilzed growth strategy progress
in regional development depends not only upon introductioﬂ of new institutions
and jncreased economic céoperation, but also upon the abilitj of newly created
developmgnt agents tbﬂexpand continuously theilr economic spaces. Profit maxi-
mizatlion is of iess importance in a short term and at the Initial stage of re-
gional growth when other objectives are more emphasized. These may include
creation of new reglonal employment and generation of additional incomes.

On the other hand in Venezuela economic efficiency éf the new developmgnt

agents should become an important criterion in evaluation of their performénce,
especilally in a long run. In the case of joint ventures, the very participation
of private capital and growth of export should guarantee the satisfaction of
'profitability criteria’,

As noted earlier in Chapter II, the economlc spaces of development
agents depend on the extent and form of economic relations with other partners
in development. Unfortunately, as it has been noticed, there is no single
measure yet that could give us the precise assessment of changes occuring
within economic spaces. Here more traditional methods and ratios will bhe

used which do, however, indicate important trends in economic spmaces of the

development agents,
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Economic Growth

The aluminum industry is the second largest manufacturing sec-
tor in the Guayana Region and its existence is vital for the.growth of the
new city. In 1976 Alcasa contributed 10.4% to the gross production value
of Guayana's manufacturing and its value added accounted for 11.91Z of the
total value added ;f Guayana's industries (OCEI, 1980).

The growth of the Venezuelan aluminum industry has been spec-
tacular especially in recent years, as both joint ventures have expanded

their cutputs at very high rates. Alcasa has managed to lncrease its pro-

duction of primary aluminum from 10,282 mt in 1968 to ﬁ5,596 mt in 1974 and

3

toc over 100,000 mt in 1980 (Table 72 and Figure il). ]In the 1970s the com-
pany's growth of output was rather steady and only in one year did Alcasa
experience a decrease in production, a decline of almost 77 in 1977 which was
mainly due to a labor dispute. Ia 1978 the production of aluminum recovered
and went up by 37% over 1977. Alcasa has also ilncreased its fabrication
capacity to 25,000 mt in 1979 (Qs, 1980). The fabricating plant located
in Ciudad Guayana manufactures extrusion billets, can stock, ﬁlafes, strips,
circles, coiles and sheets while Alcasa's plant in Guacara produces mainly
cqmmercial and househeld alumipum foil. Venalum has increased its output
from 14,500 mt in 1978, to 114,000 mt in 1979 and 218,000 mt in 1980.
The company produces malnly aluminum ingot.

Though several delays occured in the execution of the joint

ventures' production plans, the aluminum industry has been more successful
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in meetiﬁg\the initial production targets of the Guayana's development
program than other regional industries (Table 73). For instance the iron

& steel industry and the main producer of the Venezuelan steel, SIDOR, has
experienced serious problems which resulted in declines in its output

(Table 74). SIDOR is also the largest public enterprise, owned wholly by the
State. '

The accelerated growth of the aluminum industry should contri-
bute to the diversification of the nmational and regiomal production struc-
tures, as the new industry has tended to grow at higher rates chaﬁ cther
sectors. And finally it suggests that Alcagg and Venalum have made si-
gnificant gains in their ecomomic spaces. However, other aspects of their

expansion have to be analysed te confirm the validiry of this point.

National and Regional Linkages
1

The Venezuelan aluminum industry has been more successful in
developing 'forward' rather tha? "backward' linkages with the country's
economy (Figure 12}, except for electricity inputs.

Most of the material input; required for aluminum smelting
have been imported from other countries. In 1978 the inputs of national -
origin constituted only 3.13 per cent of the total required materials
(Table 75), while the remaining 96.85 per cent was of foreigm origin. Alcasa
has imported alumina from Réynolds' plants in the U.S. and Jamaica; cryolite

has been delivered by Kaiser and Mitsui; aluminum fluoride by Kaiser and
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TABLE 73
PRQDUCTION TARGHTS FOR GUAYANA INDUSTRIES
Before . After
firm - . potential
1975 1975 1980 1975 1980
Thousands of Metric Tons
Iron ore 45,000 _ 27,000 27,000 32,000 32,000
Pre-reduced 4 -
enriched ore - 5,000 10,000 . 5,000 12,000
Sponge iron 10,000 2,100 4,100 'y 2,100 4,100 .,
Steel _ 4,760 2,080 4,000 3,000 6,600
Aluminum 200 16 21 30 86
Pulp - 33 . 30 60 130
Ammonia " 200 - - . 330 330
Phosphorus . 50 - - - -
Millions of Bolivars
Heavy machinery 1,800 160 - 230 ‘ 300 | 420
. Megawatts of Power Capacity
Guri & Macagua Dams 1,945 1,770 2,120 1,770 - 2,120

Source: Alamo Blance & Ganz, 1969, p. 68; CVG, 1966 & 1978.
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IRON & STEEL INDUSTRY: VOLUME OF PRODUCTICN (IN TH MT)

PRODUCTS

Cast-Tron
index_(1970 = 100)

Steel
index (1970 = 100)

Iron Pipes

Steel Pipes
Mouldings

Bars

Wire

Sheet (thick)

Hot - rolled Coil
Raw Ccils

Cold - rolled Coils
Hot - rolled Sheet
Cold - rolled Sheet
Others

Total
index (1970 = 100)

1970 1971
510 515
100 101.

© 789 771
100 97.

- . 8
128 177
50 73
156 172
77 39
1,710 1,715
100 100.3

1972 1873 1974 1975 1976 1977

{

534 534 559 535 427 351
104.7 104.7 109.6 104.9  83:7  68.8
" 964 907 895 919 756 679
122.2  115.0 113.4 116.5 95.6  86.1
‘16 19 23 19. 23 17
95 85 102 83 90 74
100 95 109 95 87 77
202 227 240 213 199 177
69 56 58 59 67 46
- 5 48 78 80 31
- - 23 45 119 82
- - 27 2 6 14
- - 22 1 . 8  \82
- -2 58 47 56
- 5 1 106 66 51
- 25 - 39 90 89

1,980 ° 1,957 2,131 2,252 2,139 1,876
115.8  114.4 124.6 131.7 125.1 109.7

Source: based on information from: 1. C.V.G., Siderurgica del Orineoco, (SIDOR) and

2. CVG, DEPI & DDI, 1980.

197

418
82

698
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Figure 12 : Simplified Linkages in the Yenezuelan ATuminum Industry
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TABLE 75

IRON & STEEL AND ALUMINUM INDUSTRIES (GUAYANA REGION)

1977
Consumption of Raw Materdals
(¥illions of Bolivars) 850
National 189
Imported 661
Labor Costs
Millions of Bolivars) 456
Wages 263
Contributions 32
/’////, Social credits 44
Utilitdies 68
Other 47
Employument K
(number of persons) 13,423
Persomnel 5,067
Workers 8,356
Wages per emplovee/month
833

in Bs 2,

-\,

—,—-\\\\§>Source: based on information from : 1. BCV, Informe Economico 1978, Caracas
1979 ) .

* excluding energy inputs.

SIDOR
1978

896

230

666.

709
308
62
63
70

206

15,831
7,495

8,336

3,666

1977 -

70

48

18

2,013
65

1,348

2,917

ALCASA

294

1978

127

123

116

76

31

2,289
749

1,540

4,202

2. Anuario Egtadistico 1978, OCEI,

Caracas,

N
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Industria Quimica de Mexdico; coke (caléined petroleum) by Reynolds and pitch
by Allied Chem;cal, USA under long term contracts (Qs, 1980). In the case
of Ven;lum, alumina has been imported froﬁ Surinam aﬁd Jamaica; cryolite
from Mexico and Tunisia; coke from éhe U.5.; aluminum fluoride £rom
ngico éud other inputs from various countries. Venalum has sigred medium-—
‘term contracts for the delivery of alumina, cryalitqund aluminum fluoride
and, other inputs have been purchased through the free markeﬁ (Qs, 19§O &
U-.S. gﬁreau of Mineg, 1980). | i - |
The backward linkages of the éiuminum indu;try are limited to
the pufchases of elecﬁricity which will be discussed later in the study. The
very comstruction of the two smelters had little impacts oﬁ other natiomal
industries, as iu both cases moSt of the m;chinery and‘equipméﬁt was im~
ported with ®little national content of approximafely 20 per cent (Qs, 1980),
‘ The pné;ent situation should change when Venezuela starts its
production of alumina which is the major material input in aluminum smelting.
Alumina accounts-for cleose to 40 per cent of the total production costs.
'Backward’ linkages should develop further when exploitaticm of Venezuelan
.bauxites begins in Los Pijiguaos. The govermment is alsc determined to
promete the mational production of the other materials required by the
aluminum industry. Among others the economic 'feasibility' of caustic soda
magufaéng:ing has been studied by the Venezuelan plamners and according to
Metgls Weak: I ;
VIF. 1s also studying the gossibility ofaéonstfucting a $150 million
caustic soda plant in Puerto la Cruz, in a joint venture with the_:

state cll monopory Petroleos de Venezuela (MW, March 2, 1981,
p. 1). :
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The Venezuelan joint ventures have managed to lncrease signifi-

v

cantly thelr national sales of aluminum and aluminum products and to.develop
'forward' linkages with other sectors of the economy. The countfy’s consum;—
tion of aluminum has increased from 10.8 thousand wt in 1968 to 74.0 (45.0)
thousand mt in 1978 (Table 76 ). At the same time the péE#Eapita consﬁﬁption
has jumped frdm 3.2 1b to 12.8 1b. National cusfbﬁers éere more important for
Alcasa than for Venalum. In 1968/69 Alcasa's national sales of aluminum and
aluminum products represented cX0se Bo 907 of its total sales and the other
10Z was éxpd%ted. In.l975 the proportion of the company's national - to
foreign clients was 75% to 257. This trend has been reversed inm recent years
and in 1979/80 exports were more import;nt for Alcasa than national sales, -
as the former accounted for 657 of the total saleg and the latter for 357
(Qs, 1980). It ;s expected that in the 1980s the local market will dominate
over exports, as the demand for aluminum tends to grow at high rates.

Unlike Alcasa, Vemalum's productioq‘has been planned mainly for exports, In
1980 close to 34 per cent of tht total sales has been destined for the na-
tional market. However, because of the large volqme of Venalum's output,

its national role may be as important as Alca;a's. “ .

e o .
The main national customers of the Venezuelan aluminum industry

were: VG T e .
a. the construction industry which bought almost 467 of the aluminum and
aluminum products, manufactured by Alcasa;

b. electrical engineering which accounted for 297 of Alcasa's national

sales;

T T
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c. packaging with 197; and

d. ctransportation which consumed the remaining 6% (Table 77).

Venalum had one principal national customer - Sural, C.A., a jdint venture
established between private Venezuelan capital and a foreign company, South-
wire Corporacio;. Sural has a. long term coucract with Venalum for- purchases
of approximacely 30,000 mtpy of Venalum's aluminum to produce wires. In 1980
it bought 355,000 mt of aluminum, estimated at over Bs 350 million (Table 78).
The ties with the country's economy should be additionally strenghtened once
Ingeialumina starts 1its op&?atiéns. Its final product, alumina, can be used
not only be the aluminum iﬁ&ustry but also by the chemical industry, glass
and porcelain industries, for refraﬁtory brick and fine clays, polishing, in -
textile dyeing and so on,

There are also good prospects for developing 'forward' linkages
with the regional ecomomy. The aluminum industry should arctract ‘other inves-
tors to the Guazana Regién through generation of external efonomies ;nd ~
further development of Guayana's infrastruétu;%. The ™ tion of Sural io
Ciudad Guayana sigﬂifies that the industry 1s capable to att}gct also priv;te
capital much needed in the regiom. Sural started its operati&n'in 1977 and
ipitially depended on Alcasa's aluminum.

The regional demand for aluminum has been also created by the )
government's arbitrary decisions. TFor instance the government regulations

bound the constructors of the transmission line between Guri and Santa

Teresa to use aluminum from Alcasa which accounted for 30% of the line.
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TABLE 77
SALES OF ALUMINU}I‘ PRODUCTS BY ALCASA (estimates)
NATTONAL MARKET
1977/78 1978/79 1979/80
mt mt me -

Construction 20.435 19.575 1 25.970
Electrical Eng. 14.216 8.800 16.600
Packaging . 3.866 3.578 10.629
Transportation 2.478 - 2.979 3.180
Total 40.995 . 34.932 56.379

Source: Questionnaires, 1980



TABLE 78

SALES OF ALUMINUM BY VENALUM (1980)

(Estimates)

1. 1Ingot (20kg)
National Market
Japan

Other (Free Market)

2. Ingot (454 kg)

Market

3. Billets #Bars)
National Market

Other (Free Market)

4. Liquid Metal

Sural

TOTAL

* does not include free market sales.

Source: Questionnaires, 1980.

In Metric Tons

12,000
100,000

12,000

3,000

20,000

3,000

12,000

55,000

217,000

300

In Thousands of Bs.

84,000

660,000

24,000

132,000

20,000

352,000

1,272,000 *
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The future integration of the Venezuelan aluminum industry will
further support not only the growth of Ciudad Guayana but also wili promote
development of more remote areas of the Bolivar State. The exploltation
of the Venezuelan bauxites will require creation of a new éettlement, perhaps
a mining town in the area of Los Pijiguaos. A basic inffastructure and
port facilities will be needed to handle raw materiais. The commercial
navigation of the lower Orinoco River ;ay open new copportunities for others.

The aluminum industry way indeed have a very significant confribution in

changing the spatial organization cf the Venezuelan South.

Consumption of Energy -
-

One of the main contributions of the aluminum industry to the
further growth and integration of the reglonal eccnomy has been through
its purchases of electricity. Indeed the industry was even used to justify
the development of the new hydro complex in Guayana.

The demand for electricity has grown rapidly since the greééion
of the first aluminum joint venture. Alcasa has bought energy from Edelca,
a public enterprise which supplies electricity from the two hydro instal-~
lations, based on the Macagua and Guri Dams. In 1968 Alcasa consumed 218.8
thousand kWh of. electric energy, which constituted 8.13 per cent of the total
energy sales by Edelca (Table 79). Although Alcasa was an imporﬁant reglonal
consumer for Edélca, it stood still well behind the iron & steel industry,

which deces not use as much energy as aluminum smelting on a per ton output
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basis. For example,in 1968 Sider, a main producer of steel, bought 1,696.1
thousand kWh of energy or 64.057 of the total energy generated by Edelca.
These ;roporcions have changed over the years with the growth of the Vene-
zuelan aluminum industry and in 1978 the aluminum smelting became the majar
regional cousumer of emergy. Alcasa bought 1,292.84 thousand kWh which
accounted for 11.28 per cent of Edelca's energy {Table 79 and Edelca, 1980).
Venalum consumed ancther 336.28 thousand kWh or 2.977. These figures do not
indicate still the significance of the joint ventures' local role, for in
1978 more than S50% of the electric energy produced by Edelca was exported

to other parts of the country, mainly to the central and western regiloms of
the country. Caracas received 19.647%7 of Edelca's energy and Cadafe Inter- 7
conexion 39.77. A ‘

The relative importance of the aluminum industry will further
increase when Venalum reaches 1ts full capacity of‘ZS0,00D mtpy which will
reqq;re over 5,500 thousand kWh of electric energy. The two smelters may
accﬁunt then for over 507 of Edelca's supplies of energy. ,

Both smelters receive preferential treatment and have specilal
contracts which guarantee low rates for electricity. For instance in 1978
Alcasa paid less than Bs 0.01 for 1 kWh (Qs, 1980) while other industries,
including the iron and steel industry had to pay much higher rates (see Tablés
80 & 81)., An increase ia electricity rates charged to Alcasa and Venalunm
could serioﬁsly endanger the competitive position of the VenezueIan alu-

minum industry which has already experienced problems with keeping down the

producti costs.



N 304
TABLE 30

CONSUMFTION OF ELECTRIC ENERGY BY INDUSTRIES
1971
Purchased ‘Energy
Sectors KWH TH BS. TH BS/XWH
Traditioﬁal Industries
Food 320,055 36,829 0.1150708
Beverages 66,387 7,161 0.1078675
Tobacco 10,328 1,171 0.1133810
Textiles 198,326 16,639 0.0838972
Clothing 25,688 3,407 0.1326300
Leather & Leather Products 10,722 1,405 0.1310389
Footwear 9,206 1,600 0.1737996
Wood Products 30,737 3,281 0.1067443
Furniture 12,3561 1,930 0.1536501
Intermediate Industries
Pulp & Paper 97,832 9,766 0?63§82&1
Chemicals & Chemical Prod. 187,296 15,576 0.0831624
Patroleum & Coal Products 32,891 2,967 (¢.0802070
Rubber & Rubber Products 62,801 6,184 0.0984697
Plastic Products 44,905 5,310 0.1182496
Non-metallic Minerals & Pr. 234,382 18,055 0.0770323
Iron & Steel Industry 1,521,201 29,402 0.0193281
Non-ferrous Metals (Al.) 441,040 5,061 0.0114751
Mechanical Industries
Metal Products 54,847 7,140 0.1301803
Machinery (excluding Elec.) 5,271 957 0.1815594
Machinery & Electric Equip. 41,190 4,367 0.1060208
Motor Vehicle & Transp. Ind. 45,737 5,251 0.1148085
~
Residual Group
Graphic Arts 20,162 3,202 0.1588136
Others 6,842 1,028 0.1502484
Total 3,480,407 187,689 0.0539273

Source: Calculations based on information from:

1. 1III Encuesta Industrial 1971, CORDIPLAN, 1973
2. VII Encuesta Industrial 1977, OCEI, 1980.



TABLE 81

CONSUMPTION

Sectors
Traditional Industries_

Food ) .
Beverages

Tobacco

Textiles

Clothing

Leather & Leather Products
Footwear

Wood, Products

Furniture

Intermediate Industries

Pulp & Paper

Chemicals & Chemical Prod.
Petroleum & Coal Products
Rubber & Rubber Products
Plastic Products
Non-metallic Minerals & Pr.
Iron & Steel Industry
Non-ferrous Metals (Al.)

Mechanical Industries

Metal Products

Machinery (excluding Elec.)

Machinery & Electric Equip.

Motor Vehicle & Transp. Ind.
Residual Group

Graphic Arts
Others

Total

OF ELECTRIC ENERGY BY INDUSTRIES

1977

Purchased & Generated

KiWwh th

726,481
113,836
18,716
390, 604
57,226
21,666

5,062
52,910
30,698

505,727
319,748
61,512
93,012
106,748
631,686
1,525,778
862,563

155,261
35,285
87,963

113,896

46,910
21,246

6,791,594

Bs. th

78,500
17,354
2,965 :
39,290
7,944
2,418
388
6,899
6,080

19,877
32,266
14,138
10,136
14,927
46,105
44,697
10,666

22,029

6,065
11,224
14,254

7,477
3,703

421,987

305

Bs/kWh

.1080551
.1524473
.1584206
.1005878
.1388180
.1116034
.0766495
.1303912
.1983842

[cNoNeNoNolae o]

.0393038
.1009107
.2298413
.1089751
.1398340
.0729872
.0292945
.0123654

[ I o W o B e Bl e T @ [ i Y 00}

.1418836
.1718860
.1275991
.1251492

[l o B an Y e

*

-2

0.1593903
0.1742916

0.0621337

Source: calculations based on information from: 1. IIT Encuesta Industrial 1971;

2. VII Encuesta Industrial 1977

OCEI, 1980.
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On the other hand it is difficult for Edelca to adhere to the
contracts imposed by the govermment, aé sericus delays in the Guri Dam hydro-
electric project have occurred. There is also a growing demand for Edelca's
energy from other;;ustomers whidh would be willing to pay much higher prices.

In 1980 power shortages have already hit some areas-of the country (MW,

Dec. 8, 1980, p. 4).
Generation of Employment & Incomes

There are two ways of locking at employment aspects of the Vene-
zuelan aluminum industry: from the producers' point of view higher employment
levels have meant higher costs of production and therefore lower efficiency,
on the other hand for the regional economy increases in employment have
promoted development as additional employment has stimulated 'mulitplier’
effects through new incomes,”mpre demand for_pther goods aﬂa services and
S0 on.

Despite the fact that the aluminum industry is highly capital
intensive, similarly to the iron}& steel industry, it has contributed signi-
ficantly to the creation of newfjobs in the Guayana Region. (Table 82).

Its relative importance has alfo increaseq’over the vears. In 1967 Alcasa
had only 230 employees in Pqé;to Ordaz (Ciudad Guayana), in 1975 its employ-
ment in the region Esftfgp’to 1155 people and in 1980 the company's total
employment was 2640 of which 2350 people were working in Ciudad Gugyana

(Table 83). Venalum had 2406 employees in the same year. The subsequent
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TABLE 82

EMPLOYMENT IN MANUFACTURING (GUAYANA REGION)

SECTORS

Traditicnal Induscries

Foed

Beverages

Tobacco

Textiles

Clothing

Leather & Leagher Products
Footwear

Wood Products

Furniture

Intermediate Industries

Pulp & Paper

Chemicals & Chemical Pr.
Petroleum & Coal Products
Rubber & Rubber Products
Plagtic Products
Non-Metallic Minerals & Pr.
Iron & Steel Induscry
Non-Ferrous Metals (AL)

Mechanical Industries
Matal Products

Machinery (axcluding Elec.)
Machinery & Electric Equip.

Owvners

© & Assoc.

Motor Vehicle & Tranap. Equip. -

Residual Group

Graphic Arts
Others

Toral

Source: Ministerio de Fomento, Direccion General de Escadiatica y Censos Naclonales,
V Encuesta Industrial, 1975, Resultadoa Regionales, Caracas, 1977.

"~

2

69

Directors Personmel
& Managers (Office...)
37 98
4 89
2 2
1 8
1 5
28 33
20 16
1 9
Y3 8
- 1
4 - 3
18 T 78
150 3,420
11 278
35 45
3] 6
1 4
12 9.
10 29
3 1
3163 4,142

Workers
(Produc.)

551
123

68
75
7
286

14

29

470
6,473
780

486
48
15
67

123
29

10,003

Others

51

307

Total

773
219

12
77
:38
390
340

26
37

36

565
10,043
1,069

5371
57
20
88

165
35

14,628
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TABLE 83
EMPLOYMENT IN THE VENEZUELAN ALﬁMINUM
INDUSTRY (ESTIMATES)
. ALCASA VENALUM
" Puerto Ordaz Total Puerto Ordaz Total

1567 230 320

1968 365

1969 575

1970 677

1971 557 689

1972 751 '

1973 . i 888

1974 842 . 1,100

1975 1,155 ‘ 1,350

1976 1,208 1,500
1977 1,456 2,013

1978 2,289 1,313 1,629
1979 2,400 1,864 2,239
"1980 2,350 2,640 2,120 2,406
Source: 1. .Questionnaires, 1980; .

2. CVG, Informes Annuales 1968 - 1978

3. BCV, Informes Economicos, 1970 - 1978
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increases in employment in Alcasa and Venalum were well ahead of the planned
figures. According to the Vth Natfional Plan Alcasa was supposed to'provide
employment‘;6_0n1§ 673 beqple in 1975, while the real employment was 1,350.
The number of employees was further to increase to 1,090 in 1976, with the
axpected capacity of 115,000 mtpy, and remain at the same level during the
period 1976—i980 (Table 70). 1In reality Alcasa's employment has almost
doubled since 1975. A similar situation has.existed‘iu Venalum. It pro-
jected that with the planned capacity o? 280,000 mtpy, the company would
create 1,080 jobs while Venalum had already 1,629 employees in 1978,

It seems that the Venezuelan planners have not paid enough
attention to the study of employment problems in the Guayana Region. %he\
aluminum joint ventures were unable to c%ntrdI’high rates of growth of their
employment and'labor movement from one employer QE/;nother. They have also
suffered from the lack of skilled labor in the region.

In the 1970s both the gross production value per employee and
the value added per employee in the aluminum industff‘were above the
raverage level in the Venezuelan Qanufacturing secter if oil is excluded
(Tables 84 & 85). However, a-féﬁ traditional indudé;;;;_;;;~;;EHEt~values
than aluminum, but this could be due to the changes inlprices and thé
government policy.to keep low prices in the country's basic industries. In
the 1980s the aluminum industry should improve its relative position among
other secteors and therefoéé generate even higher incomes in the.region.

Venalum's performance in 1980 seems to reflect such changes (see Table 81).

If the number of employees per output ‘was used as a measure cf
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_ TABLE 84 ' -
GROSS PRODUCTION VALUEnﬁﬁR EMPLOYEE
(in Bolivars)
SECTORS 1971 . 1977
Traditicnal Industries 82,411 143,631
Food 104,160 255,043
Beverages 143,287 236,961
Tobacco 188,114 277,878
Textiles 61,863 " 104,103
Clothing 55,378 88,559
Leather & Leather Prad. « 66,200 97,004
Footwear 5 38,705 65,734
Wood Products 45,227 88,971
Furniture 42,161 78,422
Intermediate Industries 144,137 344,261
Pulp & Paper 108,585 174,458
Chemicals & Chemical Pr. 91,882 168,495
Petroleum & Coal Products 879,601 1,760,262
Rubber & Rubber Products - 87,504 133,127
Plastic Products . 60,217 115,828
Non-Metallic Minerals & Pr. . 61,236 73,599
Iron & Steel Industry 102,935 156,422
Non-Ferrous Metals (Al.) 109,674 171,897
Mechanical Industries 93,339 158,659
Metal Products 64,698 111,763 '8
Machinery (excluding Elec.) 56,691 - 116,895
Machinery & Electric Equip. 90,126 - 124,385
Motor Vehicle & Traasp. Ind. 140,751 281,592
Residual Group 55,637 87,619
Graphic Arts 56,773 103,910
Others 53,178 71,328
Total’ 100,225 183,542
3
Source: calculations based on data from: 1. III Encuesta Industrial,

CORDLPLAN, 1973,

2., VII Encuesta Industrial, OCEI,
1980.

p:bn
b
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TABLE g5
VALUE ADDED PER EMPLOYEE (in Bolivars)
SECTORS . * 1971 1977 &,
Traditional Industries ' 36,846 74,343
Food 7\ 37,064 62,256
Beverages &:‘ 99,627 178,275
Tobacco : 55,022 184,286
Textiles 34,191 58,120
Clothing 28,297 36,219
Leather & Leather Products . 28,824 42,965
- Footwear 16,275 29,225
Wood Products 20,397 43,671
Furniture 20,948 34,071
Intermediate Industries ' 55,431 204,727
Pulp & Paper 51,332 * 85,710
Chemicals & Chemical Pr. 54,565 98,913 p
Petroleum & Coal Products 157,062 1,118,690
Rubber & Rubber Products 47,724 63,257
Plastic Products - 30,571 61,671
Non-metallic Minerals & Pr: 38,989 59,493
Irocn & Steel Ingustry 51,807 72,280
Non-ferrous\Metals (Al.) " 52,343 77,802
Mechanical Industries : 42,350 64,721
Metal Products 33,639 54,515
Machinery (excluding Elec.) 31,183 £9,435
Machinery & Electric Equip. 45,331 . 55,662
Motor Vehicle & Transp. Ind. 54,399 79,272
Residual Group , 31,515 61,560
Graphic Arts ‘ 32,438 66,997
Others ) _ 29,518 ) 56,123
Total - 42,726 101,338

Source: based on information 1. III Encuesta Industrial 1971, CORDIPLAN, 1973

2. VII Encuesta Industrial 1977, OCEI, 1980.
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Teconomic efficiéncy' the Venezuelan joint ventures would probably be
found to lag behind the producers from advanced countries. TFor example
Alcan's smelters in Canada employ relatively less people than the Venezuelan
joint ventures to produce 1 ton of primary aluminum:

at a wholly new site, 30 km from Jonquiere, the Grande Baie

smelter now under comstruction will add 171,000 tounnes of

capacity by 1982, and 700 new jobs. The Alma Smelter. employs

675, and can produce 75,000 tomnes each year. Shawinigan

and Beauharnois have 725 and 385 employees, respectively, and

their production capacities are 83,000 and 46,000 tounes

the capacity of the Kitimat smelter is now 268,000 tounes, and

employees number 2,400 (Alcan Aluminum, 1980, pp. 8*9)
N .

~
\
?

'Tﬁe interpretation_cf the above data has ta be very cautlous as it repre-
sents different conditions in two countries and differemt techmologies.
Alcasa and Venalum have generated significant regicual incomes
through employment compensation. Im 1971 earmingg/per employee‘in Alcasa's
plant locatad in Puerto Ordaz (Ciudad Guayana) ‘averaged Bs 26,250 (CVG,
Lﬁi DEPI, 1978). This was higher than in the competing public enterprise Sidor
and above the average national earnings in the manufacturing sector (Table
18). This tendency has been maintained throughout the 1970s and in 1980

it 1s estimated that Alcasa had to spend close to

160,000,000 for payments
to its employees. Venalum was to add ancther Bs 144,000,000 (Qs, 1980). 1In
both compénies the average wages were reported to be pver Bs 60,000.

The employment and income gemeration by the joint ventures in

_the aluminum industry is the most important coutributjon to che regicnal

ent in other sectors.

development in Guayana. They also stimulate emplo

Edelca, for instance, had 1,810 employees in 1978 The expioitation of Vene-
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zuelan bauxites will create new jobs and incomes in the region. Interalumina
should add another 1,200 employees by 1933 (Qs, 1980).

Ciudad Guayana has benefited from the soclal programs that the
aluminum industry has introduced. Both Alcasa and Venalum have their own
housing programs. In 1978-79 Venalum offered 550 housing units for sale,
while Alcasa was to provide 300 units. The employees who do not have ade-
quate housing receive Bs 5 per day as a compensation from their employers.
The deficit of housing remains one of the main problems in Ciudad Guayana
and was estimated at 1,200 apartments for Alcasa's employees (Qs, 1980).

The two companiles provide also other social services such as
transportation for their employees, as Ciudad Guayana does not have an
adequate public transportation system, medical care at the plant level and
recreation activities, mainly sports. They alsoc subsidize meals served at
the companies' cafeterias, For example the cost of lﬁncﬁ 1s, estimated at
Bs iS, while an employee pays only Bs 3 (Qs, 1980).

On the other hand the examples from other countries tend to
show that the MNCs operating in the aluminum industry and their subsidiaries
do often offer more in terms of social infrastructure and services to their
employees and generally to the regioﬁal economles than the Venezuelan joint
ventures. The ngerara Bauxite Co., a former subsidiary of Alcan, built. at
Mackenzie Guyana a residential area with schools, hospital and housing
for its workers, which was to benefit approximately 18,000 people in the
Mackenzie - Wismar - Christianburg area of Guyana (Alcan, 1980). Similarly

Alusuisse built a self-contained township for 5,000 people at Gove, Australia
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in support of its alumina plant project. The township has different housing
units, buildings for local administration, as well as shipping and recrea-

tional facilities (Alusuisse, 1979).
Exporrts of Aluminum

Exports of aluminum have been vital for the expansion of the
Venezuelan jolnt ventures as the local market has been toc small tc absorb the
national production of primary aluminum.

Alcasa_initiated its exports in 1968 with 1,380 mt of aluminum
sold to Colombia and 3,120.6 mt to ;he U.S., Canada and Argentina (CVG,
1969 & 1970). Foreign sales have experienFed serious fluctuations since 1968.
They were at the lowest level im 1972 with only 8,799 mt of aluminum and
aluminum products exported (Table 86).and reached their peak in 1978/79 with
50,824.2 mt sold to other countries.” Though Latin American countries have
remained the main customers of Alcasa's aluminum, there have also been changes
in the company's export destinations. In 1979/80 Latin America accounted
for 507 of the total Alcasa's exports és it bought 23,750.6 mt of aluminum
(Table 87). Europe has become an important customer with 297 of the total
Alcasa's forelgn sales and the Far East with 197.

Venalum's export structure has been morg‘stable because of the
1§;g term contract with the Japanese companies which buy its aluminum. In

1979/80 exports to Japan constituted 557 of the total sales (national and

foreign) by Venelum, for an estimated value of Bs. 790,000,000 .or US
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. TABLE 87
EXPORTS OF ALUMINUM (ALCASA)
Anos T 1977778 1979/80
11977/78 1978/79 1979/80
mt mt mt
Latin America 12,265.8 23,603.4 123,750.5
Far East 1,999.9 11,716.2 8,697.5
U.S.A. 6,829.7 13,505.5 999 .8
Europe ' 1,999.1 13,760.5
Total 21,095 .4 ) 50,824 .2 47,208.4

Source: Qs, 1980,
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$ 183,655,000 (Qs, 1980). Prices for aluminum have géen baged on Alcan's
international price for ingot at the time the transactions took place. The
industry has benefited from the government export prometion policies through
'expert incentives’ establishéd at 167 for aluminum exports (TableB88 &
Qs, 1980).

The aluminum joint ventures have been more successful than other
producers 1n expanding thelr foreign sales. They have managed to SurTpass
Vsignificantly the planned 'potential’ exports of aluminum for 1980 (Table
89, while the iron & steel industry had serious problemé even in maintaining
its export levels (Table 90). Instead of becoming the main exporter of non-
traditrional products Sider's position has deteriorated so badly that in 1975
the public enterprise exported only 812 mt of products for a total value of
8s 3,368,000 or US $ 783,256. The foreign sales have recovered in recent
years but they are still far behind the plamned export levels.

Despite the rapid growth of the Venezuelan aluminum industry
the country's demand for aluminum products has grown even faster and this has
increased Vemezuela's dependence on importation. The imports of aluminum
products have gone up drastically since 1968 and in 1977 Venezuela had to
import 66,944 mt of aluminum and alumingum products for a total value of
Bs 442,549,513 (OCEL, 1979, p. 887) or US $102,918,490. In the same year
exports of aluminum and aluminum products earned only Bs 47,947,514 or US
$ 11,150,584 (OCEIL, 1979, p. 91). This situation ha; changed in recent
years with the new exports from Venalum and Alcasa., It should improve fur-
ther when the fabrication capacity of Alcasa 1s expanded and new unlts are

added in Venalum.

\
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~ TABLE 88

EXPORT INCENTIVES IN VENEZUELA

National Value Added Credit Incentives
Z based on f.0.b. prices
30 - 44.9 117
45 - 59.9 . 167
60 - 69.9 20%
70 - 79.9 23%
80 - 89.9 267
90 - 99.9 ' 297
100 - 30%

Source: Fondo de Financiamiento de la Exportaciones, Ley de Incentivo
a la Exportacion (Decree Law 4/09/15973), Iastitutc del
Comercio Exterior & Ministerio de Hacienda (Caracas, 1980).
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P
‘ TABLE 89
THE PRINCIPAL PRODUCTION & EXPORT GOALS FOR 1980
Firm Potential
Production . Exports Production Exparts
Thousands of Metric Tons
Iron ore 27,000 2,300 40,000 8,000
Enriched ireom orez 10,000 10,000 12,000 12,000
Sponge iron 4,100 4,100 4,100 4,100
Steel 4,000 - 6,600 2,500
Aluminum 21 - 86 ’ 25
Pulp and paper | 30 - 130 | -
Ammonia - - 330 330 .
Millions of Bolivars : E
Metal fabricatioms 152 - 420 50

@ "firm" targets are based on projects already in an advanced stage of
development, "potential" targets include those projects that reflect the
needs of the nation for more ambitious goals, projects that have been
seriously studied and considered to be feasible and desirable but are
presently at a preliminary stage of promotion and development {(Alamo
Blanco, 1969, p. 67)

(Source: CVG, 1966, Chart V-5, p. 19; Alamo Blanco & Ganz, 1969, p. 67).
Y] 3
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Conclusion :

Expansion of Economic Spaces

The accelerated growth of the aluminum industry signifies that
important gains in the economic role and spaces of the Venezuelan jgint
ventures have taken place. The industry has grown at much higher rates than
other manufacturing sectors in Guayana, particularly compared to the iron
and steel industry. Adding to its domestic impact has been the initiatien
and establishment 'of backward and forward linkages with the régional and
national economies. There are thought to be goed prospects for thelr
expansion in future. Both the alumina plant and local bauxites should
strengthen the comparative advantage of Venezuela in aluminum smelting.
The success of the private joint venture Sural should encourage other
producers of finished and semi-finished aluminum products to locate in
Guayana. The growing demand for electric emergy from the aluminum smel-
ters supporﬁs further development of hydro-power installations in the
Guayana region.

The aluminum joint ventures have generated important employ-—
ment and income effects crucial for the growth of the regional economy
and development of tertiary activities in the new city. The aluminum'’
producers continue to be the secqnd largest employer in the regiom.

On the other haﬁd their social contributicon to this frontier community
has been less impressive as they have been unable to significantly im-
prove the standard of living of their employees and the housing situa-

tion in Guayana remains somewhat deplorable.
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The growth of exports also suggests there has been an important
expansion in the economic spaceé of the Venezuelan joint ventures, with
foreign markets becoming the major consumers of the Venezuelan aluminum.
However, export prices have, as in many other countries remained subsidized
by the government and joint ventures' policies. Such subsidies, if con-

tinued and extended may eventually promote yet another inefficient industfy.
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Technology Choices and Transfer of Knowledge

The development of local techmological capacities has been of
secondary importance to the Venmezuelan planners and decision makers who pro-
moted the accelerated growth of the country's aluminum industry. As a con-
sequence the transfer of technology in the aluminum industry and especially
'absorption', 'assimilation' and 'adaptation' of foreign knowledge have been
at least problematical. |

AT.CASA

Fo£ the first aluminum smelter in Guayana, Reynolds' technology
was chosen over other options. The main factors behind the Venezuelan de-
cision were minimization of production cosfs, maxipiz;tion of output.and_mosﬁ
efficient use of regional resources. The Venezuelan partner had confidence
in the well-known MNC and its technolegy. Alsoc the contract conditions ap-
peared to be more attractive than the competitive offers fromJother eompanies
——— o :

+, (Qs, 1980). Reynolds has argued that the most ilmportant factor io the choice

sr‘l
of produktion techniques for Alcasa was. the efficient use of available

lo respurces, labor, capital and energy. It has suggested that the alu-

It

‘minum stry in general requires use of certain technologies which are in-

ST

~

dependent from local conditions in a given country.
Alcasa's technology was acquired basically without any modifi-

s _<catlons or adaptations. Later Reynolds has introduced a few changes but
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they are based ﬁpon progress made by 1lts subsidiaries and reseazxch cénters-—
eléewhere, Those changes have involved reduction in input requirements and
helped to. improve the saelter‘s productivity (Table 91).

Alc§§a 1s equipped with 4&8 electrolytic cells (1980) and uses
the pra—békea anodes. Its most recent expansicn was based on techmology
copied from Reynoldg' smelter in ﬁamburg, West Germany. For the capacity of

120,000 mtpy of primary aluminum Alcasa needs the following inputs:

alumina - 240,000 nmtpy
coke - ) 55,000 mtpy.
cryolite - 2,300 mtpy
aluminum ’
fluoride - 2,300 mtpy (Qs, 1980) (Fig. 13).

Thoﬁgh Reyﬁolds has pointed out its significant role in: tramsfer
of technology tc Verezuela, its real contribution im the aluminum industry
is questionable. Reynolds has registered several patents in Venezuela re-

t

lated to alﬁminum smelting, semi-fabrication and fabrication, but they have
hardly contributed to any real transfet:q{\&nowledge to the iocal partners.
‘ The smelter has continued to be managedlby Ré}nolds' speclalistg and after
almost_l& years of operations there is still lack of highly‘skilled Yene~
zuelans who could take over maiﬂ respopsibilities f;oz\the MNC. Reynolds
has complained that man&aéf those*who have recEgyed-costly Frgining have
moved tec other jobs. \

- Alcasa has been unable to promote the development of local

R & D capabilitfes but it haéamanaged to stimulate the limited transfer of
; .
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TABLE 91
1. ALCASA -
2. ALCASA -

Source: . Qs,
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1

BASIC MATERIALS CONSUMPTION FOR THE
REYNOLDS LOW DENSITY REDUCTION CELLS

éhases I, IT and III Units per units of metal
Alumina 1.96

Coke 0.47

H.S.P. Pitch 0.12

Aluminum Fluoride . 0.031

Cryolite 0.029

Lithium Carbonate 0.0025
Magnesium Oxide 0.0012 (—\
Calcined Anthracite Coal 8.30 MT/pot
L.S.P. Pitch 590 K/pot

Phase IV apd VENALUM

Alumina (includes 2% unloading loss) 1.96

Coke : T 0.42

H.5.P. Pitch 0.10

Aluminum Fluoride . ¥ 0.015

Cryolite 0.022

Lithum Carbonate 0.002 .
Magnesium Oxide — 0.002

FToundry Coke (Packing Material) 30 Kg/Mt. of baked anodes
Calcined Anthracite Coal 12 MT/pot
L.S.P. Pitch 1.56 MT/pot
Power . 15.4 WWH/kg

1980.
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technology and the assimilation and absorption of foreign knowigdge.r.The
main Alcasa's or rather Reynolds contribution has been through training pro-
gTr ’s for the company's employees who had no previous experienee nor tra-
dition in aluminum smelting. Alcasa has also a small plant laboratory which
employs 32 people wiéh only 2 foreign experts and although its main function
is quality control, it does have contacts with R & D centers in otherhéoun—
tries and its activities include product and method add%tation to market
conditions. It remains true in the aluminum.industry that only large scale

operations justify creation of R & D ceaters. All big MNCs have only a few

R & D centers and the scale of their operations could not be compared to

that of Alcasa. Reynolds has all its four research centers located in the U.S.,

with only one R & D center for aluminum reduction in Listerhill, Alabama

{Table 52).

VENALUM

The difficult situation of the Venezuelan decision~-makers in
stimulating transfer of technology has been evident in the case of Venalum.
First of all the government has been unable to iﬁplément regulations and
technological policies recommended by the Andean Pact. SIEX has lacked
experience to make the necessary assessments of technology imports for the
aluminum industry which was on a priority list among the government's in-

vestment projects. The evaluations of technology by the CVG and the FIV

have been based on comparative conditions existing in other countries rather
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than local needs as the Venezuelan plannérs were only interésted in the most
modern Western technologiles.

The cholce of techmology for Venalum was determined by factors
similar to those in the case of Alcasa . These included minimization of the
production coéts, maximization of output and most efficient use of local
resources (Qs, 1980). Initially a Japanese couwpany was to supply technology
far the new smelter but Venezuelans seemed to be afraid of taking risks with
the 'unknown' partner. The final decision was to rever; to Reynolds' tech-
nology. This has complicated Venalum's situation as Reynolds was noC one of
the many partners to the venture.

Venalum 1s using the same process as Alcasa's phase IV. The
smelter is equipped with 720 electrolytic cells and follows the Reynolds'
design, the so called 'Niagara' cell (Figure 14). For thetprojected pro—

duction of 280,000 mtpy of alumipum, the company will require the following

inputs: -
alumina - - 560,000 mtpy;
coke - l30,000imtpy
cryolite - | 5,500 mtpy
aluminum’

fluoride

1

5,500 mtpy “®qs, 1980).

Vepalum has had to sign a separate contract with Reynolds for the management
of the new smelter as the country could not provide highly skilled labor.
It seems that Venalum will not contribute either to the more

substantial transfer of technology unless some more lnterest 1ls shown
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by Vgnezuelans to develop their owi S & T basis. If Venalum follows the
exaﬁple set by Alcasa, Venezuelans will only be using foreign techn&logy
and the real transfer of knowledge will be very slow.

Recently the CVG's officials have expressed som;‘support for
the creation of a Venezue}an research institute for the aluminum industry,

CITAL (Qs, 1980). Venalum has a very modern plant laboratory but its func-

tlons are limited almost exclusi&éé@ to quality control. It is poésible that

.in future some market research will be added. The company has also started

training programs for its employees which last from two weeks to two months
and have an ave;aga_attendance of 100 persons per month (AVADAL Qs, 1980).
Venalum plans to expand its training courses and include management and

administration staff.

INTERALUMINA

The creation of another joiné venLure in Ciudad Guayana for the
producticn of alumina follews the by now alﬁést 'traditional' pattern of
decision-making. The Venezuelan partners have claimed that the choice of
technology for Interalumina has been made on the criterion of cost minimiza-
tion, which would assure efficient production. Venezuelans were also in-
terested in the minimization rather than the maximization of employment
numbers. (Qs, 1980).

Similarly to other projects the decision has been bééed upon &

study of recent alumina projects in advanced countries. Alusulsse was chosen
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because 1t could offer what was perceived as the most modern technology. As
a result Interalumina will be an almost exact replica of the Gove alumina
plant, designed and built in Australia by Swiss Aluminum Ltd. Alusuisse's
Gove project had strong 'demonstration effects' which have additionally
appealed to the Venezuelan planners, but it is doubtful that its technolo-
gical contribution will be any different from the two aluminum joint ventures.
Alusuisse has also prepared feasibility studies for the Venezuelan bauxite .
resources, while the Venezuelan Institute of Geology has continued its own

'independent' research.

BAUXIVEN

Bauxiven will most likely follow the experience of the aluminum
jolnt ventures as Venezuelan declsion makers are determined to rely on modern
'efficient’ technology from advanced countries. Alusulsse may have more
chances, than other MNCs, to get {nvolved in the development of bauxite
mining in the region of Los Pijiguaos, because of its previcus cooperation
with the Venezuelan partner.

Ou the othar hand there is still some hope that local R & D
centers will participate more In the bauxite project than was the case with

the aluminum smelters, as local capacities appear much stronger in the former

field { Qs, 1980 ).
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Coneclusion :

Contribution to Creation of Local § & T Capacities

The role of the joint ventures in technology transfer at first
sight leaves much to be desired. First, the foreign knowledge has been
transferred with little apparent effort to adapt it to local conditions.
The Venezuelan*;ﬁelters are virtually the exact replicas of the similar
installations in the advanced countries. And though it could be argued
that the aluminum industry uses 'standard technologies' there always
exists cholce of different processes and some room for local adaptationps.
Second, wheras several training prégrams were introduced as the country
had had no previous experience in aluminum smelting, there is still a
serious lack of suitably skille& labour. Third, management of the smelters
remains in the hands of the MNC with no sign that important functioms
could be tranaferred to the local partners in the nearest future. Fourth,
the joint ventures have not encouraged the creation of a local R & D center
for the aluminum industry. The main‘research efforts have been concentrated
in the parent companies of the foreign partmers. The Venezuelan rele in
R & D has been Eestricted to the plant laboratories which are mainly respon-
gible for the quality control. Again. one could argue that even the six
leading MNCs in the world's aluminum industry do not entirely depend on
thelir own technological capacities and their own R & D centers, as use of

other MNCs' expertise and techniques becomes more popular. This 1s however

no excuse for the Venezuelan total dependence on outside research.
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The Venezuelan experience shows the difference between the

use of foreign expertise and services and the transfer of technology.

The former does not require the participation of local partners and

local R & D centers and its contribution go the creation of the country's
S & T capacities 1s also minimal.

If the MNCs are blamed for this situation, so should be the local partners.
Both the CVG and FIV have shown a lack of interest in technology problems
and in development of the local S'& T basis for the aluminum industry.
They. have been mainly preoccupied with accelerated -economic érowth at the
lowest pogsible costs. There has been even more pressure upon 'purely’
economic efficlency since the FIV became an important partmer to the
ventures (Qs, 1980), Neither have otﬁer government agencies been able to
influence technology decisions in the aluminum industry. SIEX had not
enoggh power to implement the regaiﬁbions recomrended by Decision 85 (see
Chapter IV), which had no effect upon the actual imports of technolegy

by the aluminum industry. ‘

Venezuela's current technclogy‘policy,-as opposed to practice
doeg'not appear realistic. It is doubtful that the country will be able
to make any progress in the field of technology if it-does not devote
more attention to the 'absorption’, 'agsimilation' and 'adaptation' of
imported knowledge first. Only then any innovations from the local R & D

centers could be axpected.
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CHAPTER VII

FINAL COMMENTS

Limits of the Study

Mogt research that dealé with problems of developing
countries is subject to numerous difficulties and seriéus limi;ations.
Thi% thesis i3 no exception. First, there has been a lack of adequate
and reliable inform;tion and statistics. The su;;ey—questiounaire and
interviews attempted to fill some gaps between what was needed and what
wag availlable. Second, it was initially desired to compare the performance
of aluminum joint ventures not‘only with the conditions get fer develop-

ment agents by the theoretical.approach but also with the behavior of

. subgidiaries of MNCs. However, this could be done only to a limited

extent. The changing Venezuelan political climate as in many developing
countries and particularly in those belonging to the Andean Pact ne
longer allows direct foreign investments in the form of wholly owned '?

gubsidiaries of foreign companies. Third, the study had to adopt some

simpliffed assumptions. One such assumption was that the government

adequately represented national and regional interests, .certainly an
f

assumption which may be questioned by more radical theorista. On the

other hand one has to remember that Venezuela enjoys a more democratic
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system than the majority of developing countries. Fourth, it could
also be argued that it is stfll too early to fully evaluate the
performance of the Venezuela dev’lopment agents. While this may be
partly true, it should not be treated as an excuse for postponing
studies ig those areas which are crucial for imp(oving our under-
standing of regional development. '1\3
And finally,-this thesis obviously reflects a compromise

between the desire for academic perfection, practical resource and

other constraints and the author's competence.
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Concluding Comments

It seems obvious that further research is needed to validate
a synchronized growth strategy as the case studies were limited to only
one Industry and country. Future investigation will have to include other
sectors of the economy and also different national so&io—econémic environ-
ments. Though Venezuela appears to offer favorable conditions for the
application of our approach, the’gzghation in other countries may be less
encouraging. Neveﬂ;heless, some concluding comments are warranted.

One value of relating the concepts of synchronized growth

~ with the Venezuelan setting lies in revealing some weaknesses of theore-

tical concepts and suggesting possible ways for their redefinition and
adaptation to a concrete environment. The thesis also shows Venezuela's
steps to stimulate regilonal development. The evaluation of the performance
of the selected development actors explains to what extent the theoretical
conditions defined for development agents were satisfied in practice. The
more detalled examination of the role of the aluminum joint ventures in
regional growth should point ou£ soﬁe advaﬁtages and disadvantages of the
industrial cooperation between government agencies and MNCs.

| An area which needs closer scrutiny involves the identification
of regional versus natiocnal interest. The central govermment may not readily
represent Iin 0ptimal fashion both regional and national interests. In future
studies the perspective and fole of new partners, such as reglonal agencies

and trade unions, must also be examined.

-
W
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l"/- |

Venezuela has already made some progress towd%ds 'synchronized
growth'., It has creatfﬂ“neu\gevelopment agents, as well as a néw 'growth
center' in the periphery and promoted synchronization processes on a limited
scale. The creation of poténtial development agents has not always been a
result of coordination efforts and increased cooperation between different
partners in the manmer suggested by the theory. The Venezuelan case shows
that new development agents may be imposed upon the existing instituticnal
framework by an outside interventlon and even against some interests of the
established institutions. This may be-paftly explained by the lack of private
Initiative in the less dev§loped reglons. The creation of a new development
agen™ comes then as a 'disturbaﬁce' to the prevailing struétures. Such was
the situatio th the emergence of the Venezuelan Investment Fund { FIV )
éﬁi/gégi;’ lso with the Guayana Development Agency ( CVG ) itself. However,

-after introducing a new institution, there has been even greater need for
harmonization of interests and actlons to minimize the negative effects of
such 'disturbance' and, to limit of avoid confrontation and tensiops between
the new and old partners. v

The new development agents in Venezuela have been programmed
more withinj;éonomic than strictly‘geographic spaces. The national goals
have been as Skonounced as the regional ones. Perhaés this was the key to
?Ehg major suppo%t of a ney program by Caracgsu The new dimension has also
gi&éﬁ.?.p regional actors meore 'geographicai flexibility', as the region's
boundaries had to be constantly enlarged tonéccomodate new indgstrial projects.

r

The Guayana development programme 1is readily seen in the perspective of

.
\
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Hirschman's thesis that economic growth is necessarily unbalanced. Indeed
jimbalances created by ﬁhe CVG have acted partly as 'motive"ﬁowers for
further investments in the region.

The CVG has managed to implement several large industrial
projects but it haé been less able to stimulate synchronization processes,
particularly with.other development actors. The lac%;of more substantial
cooperation has.haﬁpered the execution of social programmes, mainly housing.
The Agency ﬁas been unable on its own to significantly improve the quality
of 1ife of the local popﬁlation. Thus the creation of a new development

i

agent may not always assure the required degfee of cgoperation with other
reglonal actoés. Synchronization processes may have more chances when bécked
by other government policies.-Thére has been for example little sign of
'good will' or willingness to operate in unison on the part "of almost all
development actors in Venezuela, except in those cases when synchronization
was institutionalized. <::;:

While the theoreticalé;;g:oaeh may indicate the™heed for more

direct forma of government involvement, 1t does not justify excessive govern—

ment intervention and a paternalistic role pérticularly in those areas which

are successfully operated by private capital or public-private ventures.

Indeed, quite the opposite. In countries which d;:not have as vast capisgl
resources aas Venezuela does, the main role in regional deVelopmeﬁt may best
be played by private local- and foreign capital.
The Venezuelan experience furtherjsuggests,that not all the

conditions defined for development agents have to be gatisfied in order to
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agsure rapid expansion of the economic role and spaces of the new insti-
tutions and the accelerated'growthhbf the regional economy in the shorgArun.
For example the technology aspects do not appear to be as important as

5.
claimed by the theory in the initial stages oé regional development. In
Venezuela, the expansion of economic spaces of the development agents has
been almost solely based upo; foreign'know—how. The participation of

local science and technology has been minimal.

The CVG's experilence alsc indicates that development agents

may have a limited durati;n of dynamic performance, as new institutions
. %yolve with changing conditions and take ober the leading role in develop—
ment. The direct role of the CVG will most likely further diminish as new
development agents have already emerged and significantly increased their
contribuéion to/reéional growth, ?Bg’most important new agents are the
Venezuelan Invébtment Fund and the CVG's subsidiaries and joinf‘yentures
wibh.foreign caﬁital. ”

The case study of the aluminum industry should be treated as»
a panticular situation rather than generally representative of the manu-
factur g/é/Ltor While joint ventures may offer m;;y advantages to de-
veloping countries wishing to build their own aluminum smelters or per-
hapé-iaarge gcale capital-intensive industries, other forms of business
organizaﬁioh may be found more attractive for other manufacturing projects.
Neverthéless . the results of this thesis may have somewhat broad@?“
implications and may be found useful forfutur;regional development studies’

and gergrammes.

The Venezuelan joint ventures seem to have satisfied several
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2

of the conditions specified for development agents, tnough their operations
have not been -easily synchronized. Onernf the main dbstacles was the Vene-
zuelan government's continuous pressures’ to reducevforeign participation

and increase the shane of lodal.public canitnl. The -government Intervention

» .
have threatened -if'not undermined the jeint ventures' étability. The

has led ‘to friﬁgant ghifts in ownership and changes in expansion'péiicies which

"

insistence on a large number of partners?by the Venezuelan officials has

tended to complicate the harmonization of interests and actions between

s

_all sides to the venture. Ihé recent evolution of the aluminum induétry
. i

suggests that excessive' govermment interyention, guided by 'ruling ideo-
AN " .

logies' or political aspirations, -may ultimately undermine or wipe out any
LY R .

positiye effects of, internationa}/ industrial cooperation. Equity and majority ™

shares by the Venezuelan partnerA‘have not assured equal participation in
decision making, though they have reduced the Venezuelan fear of ’dependency .
The unequal share of functions has been due not only to the lack of skilled
labor in Venezuela but also "to the relatively weak negotiating position of -~

’

the local partner. ) ' .

Y

Perhaps the rather slow progress in pnomoting synchronizétion
processes by the Ven;zuelan jnint ventures was-partly due to the lack of
experience in the field of industrial cocoperation by the Venezuelnns. In
future’ with the experience gainedsthis,situation might change radically
The lack of stability of the Venez&ﬁi ﬁ)ventures has prevented foreign

companies from increasing their willingness to get involved in more so-

"phisticated forms of mutual coordination of interests and actions.

,
s

AN

)
{

N
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The feeling of being in a defensive position certainly does ﬁot favor
the dispesition tohgfds gynchronization processes.

) The most Impressive,achievement of the Venezuelan aluminum

“
ventd;es has been in the field of economic expansion, as they managed to
multiply_their‘outpUts and exports at very high rates. The joint ventures'
regional and national contribution has been significant in terms of developing
backward and forwagg/izgkages with other/sectors and generating new employ-
ment and incomes. The recent trends suggest that further ties with the
.regional. and national economies will develop gradually and that joint
ventureslwill continue to expand fheir economic spaces.
The concept of.?conomic gpace itself will rgquire‘further elaboration and
clarification in future. The most difficult task is to .find new measures /
which will describe the nature and size of economic ‘spaceg better than.the
traditio;;l sorts of ratios used in this study.

The technology policies, adopted by Venezuela following the

Andean Pact-agreement, have not been iﬁpleﬂ%nted readily in the circums- ‘
tances reviewed here and didlnot influerce the.techhological decisions in
the aluminum ipdustry._The joint ventures have in practice contributed to
only a very limited transfer of foreign knoﬁledge, which has not been
accompanied by a more substanttal ‘'absorption’, ‘'assimilation' and 'adaéta—
tion' of impoétég?technology. The complete reliance on foreign éxpertise
has not go far é:éated a serious obstacle.to the rapiddgrdwth of the

Venezuelan aluminum industry, although some signs of indigenous techno-

"logical limitations have become apparent in the expaneion of Venalum.
. -

-



353

The focus and attitudes 6f tha Venezuelan de;ision makers may have to be
changed 1f indigenoua progress Iin technology field is to be magéi
Cn the other hand, confronted by a lack of political stability and the
desire to maintain their vital interests, the MNCs may offer oanly limited
or very slow traansfer of technology to Venezuelalgnd other countries.
Technology and marketing channels remain Zﬁe main bargaining-powér for
the foreign investors and may determine their future survival in developing
countries. -
\\\\,//// The real contribution of the aluminum joint venturesjto )

promoting a synchronized growth strategy and accelerated regional growch

~may be questioned insofar as the Venezuelan %nmpanies have baen unable
to satisfy all conditions necegsgary for development agents However, 1t 13
pure speculation whether othdr forms of business organization would have
been more successful in stimuiéting "synchronization processes', expanding
;economic spaces' and encouraging 'transfer of technology'. The problems
encoun&ered by SIDOR, as an inefficia&t public enterprise with falling
ﬁroductioﬁ and exports, and Reynolds’ Qttitudes; as welM™as those of other MNCs,

}_towards Venezuela, chagacterized by their reluctance to make new large -
scile Iinvagtments in the count%y, and thelr lack of interest in technology
trénsfgf, w;uld rather point, te the contrary. Additi;nally, the exp;rience
of tﬁe Alcan Aluminium Ltd. with its.Venezuei;n private partner and the’
undecidéd future of ALCANVEN suggests that local private capital is eveny

less ready to become erngaged in  serious industrial cooperation with MNCs.

It seems probable that 1f the present political climate persists
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in Venezuela,-joiﬁt ventures even in industries where more special
know-how is invelved, will be only a transitional form of development agent
as the“government will continue to press for higher local cwnership. This
strdtegy 1f pushed too far 435 too early, may prove to be self-defeating
and may reduce the net positive effects of the accelerated growth ;f the

Venezuelan industry.

w
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APPENDIX * I .
_ Survey - Questiofnaire . —
UNIVERSITE DOTTAWA |=—= UNIVERSITYOF OTTAWA
.- ‘ e Chnadh Somene
FACULTE DES ARTS ~ FACULTY OF ARTS
GEOGRAPHIE ); GEOGRAPHY '
ET AMENAGEMENT REGIONAL AND REGIONAL PLANNING
. "‘:) .
. R ) ) ‘ Y
' ' . April 28, 1980
\-//
-
L] 6 '
Doar Sir,
5 [

I will be much obliged to you for filling up the enclosed questiomnaire
at your earliest convenience.

The purpose of {‘his questiomaire is strictly academic -~ for a coﬁpar'ative smdy;
i.e. Pn,D. thesis from University of Ottawa ( Canade ) and any information
ﬁlrn:'lshed by you will be kept confidential if so required. Since there is a
serious lack of ‘know];adge in the field of my. study, .'I\.'_uil'L appreciate very much
any edditional information thet you can make evailable to me.

~t the tame time T sincerely hope that the final results of mp research, will
contribute to bhetter }nﬂersténd:ing of existiﬁg problems and will help to ease

and promote future industrial cooperation between partners from different

countries. o

T would like to thank you very much for your kind assist,axiée and understending
and I will be looking forward to hear from you soon, as I can only spend a vmi&
Timited poriod of time in Venszuela. )

Q ) e . »
Tours truly,
" /Fuldus M.Waleeki/
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QUESTIONNAIRE ( Please give as much information as possible using :

extra space in answering all questions ! )

IWORGANISATION

———— o s 2 = T S At o A e B

1. What were the main reasons for the chéice of your present form of business
organisation ( joint venture; subsidiary; public enterprise )} :
a) government regulations { e.g. Dec. 24, SIEX;ﬁSECree'GB of 1974, Decree 2031
of 1977, etc. ) |
b) more support and assistance from local government
¢) special government guarantees ( prices for raw méterials, taxes, etc.)
d) economic growth ( growth of output ) .
e) lower cogép of production ‘ . o
f) less capital required
g) higher returns in a ly¥ng run
h) import substitution
; i} export promotion
j) integration of theé Eountry's econonmy ’
k) regional development ( creation of %Fw propulsive industry ( firm ) )
1) more eff1c1entof human and natjral resources

m) technocratic style of operation ( as opposed to bureaucratic )

n) transfer of technglogy

o) development of local R & D capabilities

p) develophent'of more appfopriatc technologies {optimal use of the.country's
factors of production )

r) creation of new employment

5) trainning of local labor

t) development of local infrastructure, soc1al -services, etc.

. u) reduce forelgn dependence and domination in Venezuelan 1ndu5try

v) other { please describe )

J Please mark 1, 2, 3, eeves. n agpording to the importance of a given reason /.
. P .

! —_—
2. Have there been any major structural changes in orcanisation of yod% firm
since the beginning of the operation ( signing of a contract with partners ) 2
/ If the answer is yes,/please deacribe briefly /. : 7 .
. Nl o \
3. Have there been man fintgrventions/fxﬁkthe part of Venezuelan government in

operations of your firm 7

- / Please describe brieXly if posbible /e

) o)
i
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b, ¥ho took the 1n1t1at1v%9regard1ng your joint venture 7
a) Venezuelan government ///'
b) CVG /

i
|
f

¢) transnational company
d)} other
5. Please describe financial participation in your firm :

year / partnership partner ( Co.) _ ownership ( % ) Fa
16., (Eéﬁ%%§§t°f) e o ees
19:. (gggggructlon) .o e

1980

€. The changes in ownership have been intreduced after negotiations and on

» s s e . "as e

reéﬁest of : e
a)‘your firm - oo
b) partner
c) Venezuelan government e
d) CVG
e) other ;
7. Do the changes introduced represent better major objectives of your joint
venture ?
/ If yes, please describe why /.
8. Does the present form of business organﬁfatlon secure. good rrospects for
future cooperation and growth of your firm ? ( attractive economlc and
,gecure political environment }.
9! The main problems of oﬁeration of this joint venture were related to ( or -
J4 a result of ) :

a) government interventicn ( new regulations )

"b) disagreement between partners over- :
1._economlc aﬁd expansion policy 7. production standards and
2, employment policy P o control systems
S tralnlng programs . : . 8..aividend payments, royalties
' b. transfer of teghnology . and profits
5. allocation of R & D costs. 9. new expért markets.
6. management of the firm - . 10. other reasons N #//]

/ Please mark according to the im%ortance of a given reascn and describe

briefly if possible /.

o

o

N
aly
L)
i
- D
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ITI. TEXCHNOLOG Y

et oy Bt ks e e = et ey = e Ak e B

1. Please descfibe bfiéfly technology used by your firm { main processes ),
e.g. Hall-Heroult process, 200 electrolytic cells, annual requlrement of
inputs : materials A, B, seae M, etc.

2. Who was responsible for the choice of technology for your firm :

a) your Company
b) VG T .-
;) partners / please explain / _

3. Yhat kind of technology is used by your firm : . -
a) experimental technology ( developed in ...... )

b) advanced available technology ( developed in ....)
¢) intermediate technology ( developed in se...)
4. The technology used by your firm was acquired with :
a) significant modifications
b) minor modifications
'¢) without any modifications
/ please explain in more details, e.g. changes made, by'whom, etc, /

5. The criterion usedJ’or the ch01ce of technologywas :

a) maximization of output

b) minimization of production costs

c) maximization of ‘employment - ™

d) most efficient use of regional resources’( human & natu{;l )

e) promotion of exports

f) other / please.describe and mark according to the 1mportance of L -

a glven objective 1,2,3, .v.a. M/ - .
6. Please clagsify techndlogy used by your firm as : . -
a) capital intensive : b ) labor-inteﬁsive
) static - acqulred once for all b } dynamic - continuous cvolutlon
) import - biased b) export - biased ¢) neutral
7 lee haln reasons for-using a technology chosen for your firm :
a) requirements of the industry in generali( & need to uge certain technologies |
b) lack of alternative téchnologies i '
¢) government pressure l _ : - w
d) distortions of factor prices in Venezuela :
1. overpriced labor
2. underpriced capital
e) other (nplease describe )
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8. Have there been any changes in technology used by your firm since its creation ?

H

]

.‘\“.*»/' ‘

v

9.

‘o,

15.

16.

17

18.

19.

/ please describe indicating by whom they were introduced /

Have there been any engineering researth and product design capabilities

created at the plant level ?

How many persons are employed by t%j company lab ( R & D anit: ) ?

/ pleasé specify : local .., foreign .. ; changes over years ees)

What is the percentage of your total expenditure on R & D activities
year / local B & D ~ total R & D ‘
Does your firm cooperate with other R & D centers :
a) lecal .

b) foreign

/ please specify with which centers and what kind of cooperation /
What are the main problems gﬁ developing local R & D capabilitiés ?
a) lack of demand for techrology /’f‘\\

b) lack of highly skilled labor . . !

¢) lack of government suppopf

d) other .. - \\

Does~§pur company contribute to :

a) development of local R & D capabilities

b) development cof more appropriate technologies

¢) optimal use of regional resources

PRI

/ please explain in what form;/

Who is responsible for the control of technology used ¥y the firm ?
/ please describe the system of control / ™~

Has there been any evaluation of technology made by local partner
( goverament agency )} ?. | R [

/ please explain what kind of ev@Fflation and by whon made / -

10. Is there any R & D unit within your firm ?
/ if yes., please describe what are the main R & D act1v1t1es /

11, How many patents have been registered by your company ( and parent Company ) ?
/ please explain also in what field /

12. What is the role of the plant's laboratory { if any ) : . s
a) quality control C

A b) new methods i
¢) new products -
d) other
/ please explaln in more detail / ;

13.

R E W 2
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IIT. PRODUCT 1 0 N

e e o i B e e

1. What are the main products produced by your firm ( Company ) :
year /products output'a"f ) weey Y ( vol./value ) ; value added

1980 o .o or  es .o .o
2. Who was responsible for the established volume of production ( cutput ) ?
a) parent company ’
b} partners ..
c) CVG ( Venezuelan government )
3. The projected output since the establishment of your firm has :-
a) increased more than initially planned
b) increased but 1#ss than planned -
c) decrﬁaocd
/ please indicate by how much /
L, Nhat is the fixed capital and working capital of your firm ?

/ pleasé describe changes over years /

5. #hat are the main inputs ( materials } used by your company in production

process and whete do they come from ? {ﬂ : L

year / inputs  materials A, I I ( name of supplier : local -
e aa . . .. .. .. .. foreign )

1980 v .. R . .. ~ ..

|
6. Who is‘;esponsible for establishing prices for raw maferials and final
' products ? ? . ' ) - !
a) free market
E} parent Company
c) other / please explain in more detail and specify according to. products /
7. In regard to\projected domestic content as percentage of total input, the
firm has : . . ’ .
a) increased domestic content o -
b) decreased domestit content ,
Q@ no change occured / please desérib; /
8. ‘hat percent of the machinery and equipment for the plant was imported ?
) / please specify in more detaii /e ‘ _ .
. G. Have there been any additional instalations added to the original “&nt-?
/ please describe what instalations andcfhen added /-

——— 2
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10. Who is responsible for the segiipg of final products of your -company 7
a) parent Company . ' ' ’
b). partners ( please specify’ ) \
. ¢) CVG ‘ - ‘
d) agreement between partners to the joint venture ' /
e) other ( please explain ) /
11. ¥hat are the main markets for your products :
year / name of consumers ( local , ¢ foreign ) vol.-
[‘—\.- } .o .o . .o
\1980 . .. .o .-
12. What are.the main p?oblems in econcmic expansion of your firm : r
a) internal factors : higher costs, ﬁuality of preducts, management problems,
etc. / . ‘
b) external factog% : lack of markets ( local, foreign ), proBlems of supply,
cooperation with other firms, ;tc.
/ please explain in more details major pfohlems encountéred by your Company /
13, YWould you take part in other joint ventures with : ‘
a) goverhment participation ( CVG ) yes '/ no
b} local partners ( private capital ) yes. / no
c) multination%} company . v] , yes ©/ no

a .
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2.

3.

Lo

5.

6.

7.
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Please give employment numbers of your company :

years / employees production  administration  plant . Caracas Total
.e ‘ . . . T .
1980 . o .. e T ..

/ vlease describe iﬁ details és,much ag possible ! /

The firm's employment has ; . ' < . '
al) increased over Years more than initially planned
b) increased but less than planned

¢) decreased

/ please indicate by how much /

Who is responsible for the employment policy ( determination 6f the number
of employees in a given year ) :
al your firm . K
b) partners

c) parent Company iy

d) government agency ( e.g. cvG ).

Have there been any intervention from the part of Vellezuelan government or

its agenc1es { CVG ) to increase employment in your firm ?

W#hat are.the average wages in Your firm :
years / production ( skilled , unskilled ) administraticn

. e -a ey 2% L) . e

@
1980 . . . .
Does your company have special training programs for local labor : =
a) in Venezuela  ..... ~
\ i

b) in other countries cenend]

\ J

; .
/ please give some details 12clud1ng number of persons that partlcxpated in

such programs and for how long / jj
lho took the inltlatlve regarding tralnlng programs ? </
a) your firm ) ‘
b} Cvg ' ) g
c).parent Company -
. o ) Y

» ‘ ‘ §

-
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10.

12.)

ke d

>

P

Have there been any changes in training progranm and whe was responsfble
for t’ém ? ' |
a) bositive cenees '
b) negative  c.ee-s / please describve /
Does the training program include management and administration staff
or only production ?
Please describe other services provided by your firm to y?ur employees,
local people,. region ( country ) : _
e.g. housing program ee. how many units / years /

medical services - - e

recreation . , etc.
The social programs.( ref.10 ) were the initiative of :
a) your firm v - ’ , .
b) parent Company _
c) CVG ( Venezuelan government )
d) other
Does your company contribute more than other firms to creation of local
employment, training of labor and social services ?

./ please explain / )

363
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List of Main Compan;es to which the Survey—Questionnaires were distributed :

-

Co;poraﬁion Venezolana de Guayana (CVG)

a. Division de Estudios, Pianificacion '
e Investigacion (DEPI).

b. Division de Desarrollo Industrial (DDI)

Aluminio del Caroni, S.A. (ALCASA)

3. Industria Venezolana del Aluminio (VENALUM)

Interamericana de Aluminio, C.A.
(INTERALUMINA) .
Bauxita Venezolana (BAUXIVEN)

Empresa Suramericana de Aleaciones

- Laminados (SURAL,C.A.)

10.
11.
1z2.
13.
14.

15.

16.
17.
18.
19.

Aluminio de Venepwela; T.A. (ALCANVEN)

. Alumino Reynolds de Venezuela? S.A.

. b
(ALREYVEN) “

C.V.G. Siderurgica del Orinoco (SIDOR) -

C.V.G. E;ectrificacion‘del Caroni (EDELCA)
C.V.G. Ferrominera Orinoco, C.A. e
Minerales Ordaz, C.A. (MINORCA) .
Metalmeg, S.A.

Fabrica Nacional de'Tractores y Motores
(FANATRACTO)

Venezolana de Ferroaleacicnes, S.A.

(VENBOZEL) ‘ iy

Fior de Venezuela, S.A. . .
Cementos Guayana, S.A.
C.A. Pulpa y Papel Guayana-

Fondo de Inversiones de Venezuela

/
Capital

public private

x x
x x
Y

_x
X
x

X .
. !
x,

x‘p X
X X
.

X X
x x

x x

X x
X X

X

.

Joint Venture



List of other Institutions where Interviews were conducted or Additional
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Information collécted‘;

lo.
11.
12.
13.

14,

. Centro de Estudlos del Desarrclle (CENDES)

Banco-Central de Venezuela

Canadian Embassy (Caracas) - Commercial Section

3
Corporacion Venezolana de Guayana {Ciudad Guayana)
Facultad de Sciencias Economicas e Soclales -

Universidad Central de Venezuela

Institutc Venezclano de Investigaciones Tecnclogicas

-

‘e Industriales ; . D -

Ministerio de Energia y Minas
Ministerio de Fomento

Oficina Central de Coordinacion y Planificacion

(CORDIPLAN) - Direccion de Economia Regional

" Socledad Interamericana de Planificacion

Socledad Venezolana de Planificac}on
Superintendencia de Inversiones Extranjeras (SIEX)
Alcan Aluminium Ltd. ( Montreal )

Reyholds Metals Co. ( Richmond, Va. )

-
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APPENDIX. III

Figure 4 : Cross-Section of an Electrolytic Cell Fitted with a Sdderberg Ancde

' Aluminum Anode Riser
' Anode Bus Bar

e jy
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]
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Source : Grjotheim & Welch, 1980, p. 43
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Figure 5 : Cross-Section of an Electrolytic Cell Fitted with Pre-Baked Anodes

[ T
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Source : Griotheim & Welch, 1980, p. 5
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Schematic Diagram of the Alcoa's Aluminum Chloride Electralysis Process
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Figure § :
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Figure 10 : Schematic Diagram of the Alcoa's Cell for Electralyzing Aluminum Chloride
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ABSTRACT

Despite some progress in regional development theory there is
pressing need for more theoretical work to offer concrete solutions to
regional problems. The main purpose of this thesis 1s to relate theorerical
_conceéts of'a synchronized growth .strategy and to present and assess.the
relative success of selecEed enezu ‘an development agents within the frame-
work of the proposed approach -

The thesis broadly outl § and recommends a synchronized growth
strategy for stimulating regional development, The suggested strategy draws
upcen the rich tradition of developmentrthought and supports a search for
'middle course' approaches. The proposed main role in regional development
1s played by new institution§ or development agents which promote not oﬂly
mare ecoﬁomic growth but also introduce necessary institutional cganges.
Developmeht agents are designed to ameliorate conflictiné interests beﬁween
different regional actors through increased cooperation and'synchronizationr
processes.

Increased government‘involvement in regicnal development méy be particularly
needed in cases where private initiative 1s weak or absent. The government

should in such circumstance; promote harmonization of interests between | ‘
different regionak actors and help create new de elopment/égents. The cholice

of specific industries for a given region can be 'based on a 'modified' con-

cept of comparative advantage.



One of the most promising forms of development agent may be a joint venture
with forelgn capital. It b;ings the advantages of féreign investment while
at thefjame timé it inereases local participation and assures better represen-
tation cof regicnal interests. Coordination of actions and increased coopera-
tion between pa}tners is essential for tﬁe very creation and ceontinuing exis-
tence and expansion of joint ventures. Besldes synchronization, jolnt ventures
have to continually expand their economic spaces and contribute to the real
transfer of technolééy to be classifiled as de;elopment agents.
Reglonal problems in Venezuela are similar to those in many
so called developing countries. Venezuela has to reduce its overdependence
on one product ( oil.) and create new efficlent indugtries which will be
internationally competitive. The Venezuelan spatial model reflects also the
traditional 'centerv— periphery' arrangement with excessive concentration
- of population and economic aﬁtivities in the capital region. The ac;elerated
growth of new industries in the periphery is required to correct the present
situation, which creates serious obstacles to growth not conly in less developed
regions but also in the 'center' itself.

The Venezuelan government‘hif initiated several pélicies and
programs which have led to changes in the Q@dntry's e;onomic and spatial
gystems and made some progress towards syieronized growth. A key role has

_ Jbeen played by the new 'potential’ deveigfmeht agents, such as the Planning
Agency ( CORDIPLAN ) and the Guayana Development Agency { CVG ), the latter
responsible for development of an industrilal center in the Guayana regilon.

The Guayana progrém has been desaigned to satisfy both regionél and national



objectives. The CVG intended to use the growth center concept to promote
development of basic industries which were believed to have ggmpar;tive
advantage in the region. The CVG has assisted in developing major industrial
projects and a new urban center ( Cludad Guayané )} , but it has found it
difficult to increase cooperation and harmonization of interests with other
actual and potential regional actors. This has caused serious delay§ in
implementation of many econocmic and seocial programs, including housing.

The CVG's role as a development agent will most likely diminish in the
future as new institutions have already emerged and will likely assume the
leading role in the Guayana's progress. The new develofmen; égents were

not alwaﬁs created as a result of gsynchronization processes in Venezuela.
They are more often associated with the direct government intervention.

The thesis contains a detailled stud? of the Venezuelan aluminum
industry and though it represents only a specific situation, many conclusions
may be found useful for similar regicmal projects §nd studies.

The Venezuelan jolnt venfures operate within the international space of the
aluminum industry and thereg?re are subject to several comstraints. The
world's industry has been dominated by the six MNCs ( multinational corpo~.
rations ), which determine the terms of international competition for

o;her producers. Thelr own strength has been built upon highly integrated
operations from bauxite mining to the production of final aluminum products.
The aluminum induﬁ;ry hasg continued to be att;acted by low costs of energy
and large markets. New entries im the industry have been frequent in recent

years but in most cases they have required some form of association with

the leading MNCs and support from local governments,

[_,



Development of the Guayana resources involved Venezuela negotlating a
speéific place among the world'; aluminum producers. The country has also
undertaken other related projects which are expected to strengthen the
comparative advantage of its aluminum industry.

The role of joint ventures as potential development agents
promoting synchronized growth has been examined. Joint ventures were
chosen in Venezuela over other forms of business organization as .they
seemed to offer several important advantages. The country needed new
efficient industries which would promote new exports and contribute to
further integration of the regional and national economie%,
Indeed, the Venezuelan joint ven;ures have been successful in promoting
economlc growth. They have established important 'backward' and 'forward'
linkaées with the Venezuelan economy and there are signs that further
linkages will develop both at regional and national level. The growth of
.exports has been spectacular. Neﬁertheless, the aluminum joint ventures
have been unable to satisfy fully the expected conditions set for develop-
ment agents. Thelr contribution to promoting a synchronized growth strategy
has proved problematic. The cooperation and synchronization processes between
local and foreign partners have not been easy. All partners continued to
Tepregsent different interests and operated yithin different econamic spaces.
Thé contijucus intervention on the part of thewVenezuelan govermment which
insisted on more local ownership, constituted a major threat to the stability
of joiﬁt ventures. The contribution to the creation of local scilence and
technology capacities has been minimal. Contrary to the Andean Pact policies
the Venezuelan joint ventures have managed to avoid all restrictions imposed

on technology imports by the member - countries.





