the overall industrial structure, its structure is still variable
and will changé in line with the change in overall industrial
structure. :

In the total aluminum demand in Japan, the domestic demand has

Can overwhelmingly large share of over 90%. The export accounts for
‘less than 10%, remaxkably small compared to those of the United
states and-Europe. However, analysis of interindustry relations
shows that, out of the final demand calculated based on the national
income, about 20% of the demand for primary aluminpum is ultimately
induced by export demand. In other words, aluminum products have
recently been used as parts of passenger car, color television set,
etc., and their contribution to these exports supported strongly the
export-oriented industries. The future aluminum demand structure in
Japan may be more closely connected to these technology intensive
industries. '

11I. Pactors of Changes in Aluminum.Demand

Factors affecting developments and changes of aluminum demand are
analyzed below. Some of the important points are summarized in order
to understand aluminum demand trend.

1. Relation with Competitive Materials

Typical competitive materials with aluminum are steel, copper,
plastic and lumber. Steel and plastic are competitive with aluminum
as material of machinery parts. Copper is competitive with aluminum
as material for electric wire, Wood and steel are competitive as
materials for building materials. There are a limitless number of
other competitive materials, such as tin, zinc, cement, graphite
fiber, titanium and composite materials.

Considering physical properties, as Table C-2 shows, there is
no other material whose production requires as much energy as alumi-
num. Aluminum requires about twice the energy of steel billet and
about seven times that of polyethylene in terms of kcal/cm3. Alumi-
num is an extremely luxurious metal in this respect.

However, there is no other single material with the superior
lightweightness, corrosion resistance, thermal conductivity, elec-
trical conductivity, moldability, etc. than aluminum, Because of
these superior properties, very little energy is required to produce
final product, for example, a container from aluminum. Especially
when aluminum is recycled, this advantage is even greater.
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Table C-2 Energy Regquirements in the Production of Basic Materialg#
T Total TOE/t
Oil eguivalents by weight equivalent
. , TOE/t TOE/t  Total TOE/t o
Material Density for for  of basic k cal_ k cal
' g/cm” Ffeedstock conversion material  per in” per emd
Aluminum 2.7 - 5.6 5.6 2,600 158
Steel billet 7.8 - 1.0 1.0 1,340 82
Tinplate 7.8 - 1,25 1,25 1,680 102
Copper billet 8.9 - 1.2 1,2, 1,840 112
Polystyrene 1,07 1.3 1.88 3.18 585 36
Polyvinyl ' SR
chloride 1.38 0.5% 1.4 1.95 465 28
Low density :
polyethylene G.92 1.1 1.13 2.24 360 . 22
High density : o
polyethylene 0.96 1.13 1.2 2.33 3as 24
Polypropylene 0.90 1,17 1.38 2.55 390 24
Glass bottle 2,4 - 0.45 0.45 186 1
Paper and board 0.8 - 1.7 1.1 148 9.3
Cellulose film 1.45 - 4,4 4.4

1,100 70

* Based on UK operating data.

BT{}:
source: AME
Table C-3

TOE/t =
tonne; k cal = kilocalories (1 k cal
British Thermal Unit

tonnes of oil
= 3.9683 BTU)

equivalent per

Energy consumed in the Production'bf various Containers

Container

BIU

per container

Tinpléte can

Bi-metallic can = _
Returnable glass bottle
Non-returnable glassg bottle

Kluminum can:

100% primary aluminum

_75% _ K
50% ' "
25% "

2,915
8,415
25,975

12,980

6,106

4,737

3,368
1,998

Source: AME
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One veason for marvelous expansion of aluminum consumption
after the Second World War was the appreciation of these superior
properties of aluminum. A comparison of aluminum growth with those
of competitive materials in Fig. C-16 shows the rapid growth of alu-
mipum (1970-80 average annual consumption growth rate of primary
aluminum of 4.3%) over copper, steel and zinc, Howaver, even
alupinum's rapid growth was behind the explosive grawth of plastic
(average annual growth rate for the same 1970-80 period of 7.4%).!)

In addition to the superior properties, the high growth of alu-
minum also resulted from its relatively stable price level. Compar-
ing the market price of aluminum with competitive materials is quite
difficult.  But the examples of the United States (average producer
prices of various metals) and Japan are shown in Figs, C-17 and C-18
The aluminum price rised many times in the past. However, these
price rises were always accompanied by those of other competitive
materials. - In other words, the aluminum price, when compared with
prices of competitive materials, has been relatively stable until
now. For example, aluminum price scared in 1980 as shown in Fig.
C-18, but at the same.time plastic and lumber prices soared.
Needless to say, such relative stability of price has been an impor-
tant reason behind the rapid growth of aluminum.

However, the future aluminum position will not be so simple.
There was another reason behind faster aluminum growth than competi-
tive materials in the past; i.e. usages of conventional materials
had been more.or less unchanged and saturated, The recent impres-
sive technology developments in steel and plastic fields, however,
have reached the level where the aluminum is surpassed by steel or
plastic in properties applicable to relevant markets. Aluminum, in

the midst of severe competition with other materials, has gained the
market in the past, but such development in other materials will
make the aluminum competitiveness more vulnerable in the future.

1} In Japan the growth of aluminum is faster than that of plastic.
The consumption growth rates for the competitive materials are
were as below. {1970 level: 100}

1965 1970 1975 1980 1970-80 average
annual growth rate

Aluminum al. 33 100 129 180 6.0%
Plastic b) 31 100 101 147 3.9
Crude steel ©) 40 100 96 111 1.1
Copper &) 50 100 98 177 5.9

Zing &) 57 100 89 115 1.4
Sourece: a) Metal Statistics

b} Japan Plastic Industry Association
<) Japan Iron and Steel Federation
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Fig. C-16 Pevelopment of World Consumption of Primary Aluminum
and Main Cmpetitive Materials
{1970 level: 100)
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Scale

Fig, C-17 - US Producer Prices for Aluminum
‘and Competing Metals
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Pig. C-18 Price Trend of Competitive Materials in Japan
(Comparison by price indices; 1970 levels: 100)
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“In additién to such competition, alumihum carry a heavier han-
dicap than the other materials, i.e. high energy reguirement in alu-
minum productlon, as previously mentioned. If the high energy
requirement directly results in the relatively high aluminum price,
aluminum competlfiveness is greatly weakened. Of course, in the

short run, the price increase of one material does not directly
trigger substitution by other materials. For example, as for the
relationship between aluminum. consumptlon growth and price rises in
the United States, Fig. C-~19 shows that the increase in aluminum
prices did not necessarily results in consumption decreases. Over
the long run, however, price increases always lead to substitution
by other materials. It is difficult to ignore the possibility that
there may arise a gituation opposite to the past where aluminum has
always won the competition with other metals.

in summary, what is more required in aluminum in the future
is overall competitiveness including sufficient stability of rela-
tive price of aluminum product to overcome the handicap of large
energy requirement and technical development to achieve such
competitiveness,

2, Development of New Application and Competition of Materials

As mentioned abiove, technical developments to use aluminum as
material will be mere and more reqguired in the future to meet the
market demand., How is this technical development expected to
proceed? Though. this issue is quite difficult to answer, this sec-
tion discusses it in the three product fields: automobile, building
naterial and packaging..

In the automobile field, aluminum is used for many parts mainly
as casting and die-casting products. Table C-4 shows the aluminum
consumption in the automobile industry in the United States and scne
aluminum parts used for 1982 wmodel cars in Japan. It may be sur-
prising for these examples to indicate that the aluminum technology
for new applications has so developed.

It is easily understood that behind wide use of aluminum for
parts, there are general progress in design technology, alloy tech-
nology, prod¢essing technology, surface processing technology,
joining technology and so forth, and serious technical efforts to
achieve cost reduction. Accordingly, so long as aluminum maintains
its relative competitiveness of price against other materials, auto-
mobile designs can continue to be made based on aluminum parts in
the future. In this case, the automeobile industry will remain one
of the major: marketq for alumlnum.

In the building material market, aluminum extruded shapes are
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malnly uged eSPGCLally in Japan and Europe and this tendency is
11ke1y to remain unchanged in the future. - Extrusion process can
produce: complicated cross-sectional shapes in a single process,
which makes the best use of aluminum properties and hag limitless
chances to develop. . Extruded shapes have been used mostly for win~
dow sash in office building, housing and store, The recent stagna-
tion in housing construction, however, helped the development of
aluminum composite sash as a part of development of new products.
The composite sash have multi-functions of heat insulator, sound
ingulator, rain shutter, netted WJndow and sliding door. Because

Table C-4 Consumption of Metals by the U.S.
Automeobile Industry in 1979#

 Metal 1,000 tonnes

Alloy steel 2,028
Stainless steel 168
Other steel - 14,697
Total steel 16,893
Aluminun _ 1,046
Copper and copper alloys 345
Malleable iron 258
Zine : 277

“* Including car, truck, and bus.

Sburce: American Metal Market, 1981

Examples of aluminum usage

in automobile parts Note: Not all the parts shown are
(Japanese 1982-model cars) used 1n any one Car.
Casting/Diecasting

Transmission case, alr conditioner compressor case, piston, intake
manifold; generator housing, bracket (accessories}, brake master
cyliﬁder, steering housing, water pump housing, wheel, air pump
housing, carbureter body, cylinder head, brake drum, cylinder blocks,
wxndshield wiper motor housing, brake caliper.

Mill Product :
Air conditionéf condensers, trim material, heater core, air cleaner,
Linkage component, bumpeéers (reinforcement, surface), hood, forged
wheel, seat, radiator, wheelcap, deck 1lid, truck frame, load floor,
forged piston, deor, suspension arm, fender.
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they use large extruded shapes, the. aluminum congsumption per window
increases and the use of composite sash compensates for the
decreased volume of aluminum consumption caused by’ the shrinking
housing construction, As-post window sash wmarket, there are various
products such as door, entrance door, gate, fence, terrace, balcony
and fitting and they aré growing as larger market than window' sash.
In addition; exterior fitting such as the curtain wall and the solar
building (a curtaih wall equipped with solar heater) have been deve-
loped. - The future development of these products 1nclud1nq 301&1
product is expected,

Moreover, a wide wvariety of application will be developed to
pool for which aluminum is more suitable than concrete in texms of
quality guardrail, watergate, concrete holding frame, and tile
holding frame., It may be noted that aluminum poel accounts for
about half of the pools recently installed in Japanil)

In the United States; the coléred aluminum sheet is widely used
for siding and rooflng whlch is not common in. Europe and Japan,
where coated steel sheet is relatively cheap. This shows that the
area of new aluminum applications will wvary according to the situa-
tion in each country. The use of extruded shapes as building mate-
rials requires mas production of standardized product to reduce cost,
In the countries where people do not.like standardized product or in
the developing countries where the gystem to standardize the product
is still not fully developed, the development of application of
extruded shapes may prove a little difficult.

In packaging market, aluminum consumption for beveragqe can has
grown up remarkably as already mentioned. In the United States,
about 84% of beverage can is ‘made of aluminum. In Japan, however,
there has been outstanding technical development for the "two piece
can" with steel body and aluminum lids. Because stgel body is
cheaper than aluminum one, it is expected that the competition
between the all-aluminum can and the two piece can will become more
severe, General view is, however, that the easy~open lid aluminum
can will certainly survive the competition. On the other hand, in
Europe, the demand for all-aluminum can, though expensive, is
expected to continue to increase, thanks to their lightness.

A11~alum1num can:is clearly preferable to CQmPOSlte can from

" the viewpoints of collecting and recycling. 1If present all-aluminum
can improved to the level where its lid and body were both made of
the same aluminum alloy, recycling would be spreading. Technical
development in this area is- also desirable.Z)

1) Of the 1,07ng0013'installed in 1979, 500 were aluminum pools.

2) Existing aluminum can uses the different -alloys for the lid and
the body due to the strength requirement, JIf it becomes possgible
to use the same alloy for hoth the 1id and the body, then the col-
lected can ig directly recycled without intermediate procegsing.
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: The growth of composite container of paper and aluminum foil,
reduced from the viewpoint of cost saving and function, is also
noteworthy. Laminate container, composite of plastic film and alumi-
num foil, has begun to be used recently for various purposes. As
these composite containers are free from waste pollution, do not
require collecting and can keep their content fresh, they are well
suited to the current needs and their consumption are expected to
increase, :

T In Europe, the rigid foil container, a product between all-
aliminum can and composite container, is widely used for medium-tern
preservation, .In Japan, small-volume aluminum beer barrel was
recently developed as the new market and attracted much attention.
such pew products, if well satisfying the current needs, have much
potential to expand demand for them instantly. In this respect the
packaging is a hopeful market field for aluminum,1)

'As-shown above, in the packaging field, aluminum application
technology has: been rapidly developed for the diversification of its
usage to meet the needs of different types of contents and purposes,

Such development of aluminum application is always made under
the .severe competition with other materials. The many new materials
developed by. recent technological innovations requires further deve-
lopment of aluminum for competing with such materials including the
price competition. Materials which are expected to compete with
aluminum as structural materials in the future are as follows:

a. High Strength Steel: High strength steel has been used as
material for car body by the automobile industry to reduce the
weight because high strength steel is mechanically very strong
and therefore can produce very thin sheet, The competition in
pricé is intensifying. :

b. Plastig: Plastic is very competitive with aluminum in terms of
lightweightness. Many engineering plastics with high-strength
and high heat resistance have appeared in the market and their
growth is outstanding in automotive parts, etc, In the construc-
tion, material field, plastic is used for some portion of window
sash for which ‘aluminum has been dominantly used.

¢. Plastic composite material: It has begun to use plastic com-
posite materials such as glass-fiber reinforced plastic (GFRP)
and carbon-fiber reinforced plastic (CFRP) as structural mate-
rials for aircraft due to their properties of lightweightness and
high strength. They become powerful competitive materials with
aluminum. : : ) :

1) In the third year (1981) since the first appearance in the market
in Japan, about 45 million aluminum barrels were sold and their
aluminum consumption reached about 8,000 tonnes,
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In addition to. the materials shown above, magnesium hasg been
competitive metal with aluminum because of its light weight. When
the specific gravity is considered, aluminum has the advantage in
relative prlce compared to magnesium.

Tltanlum has heen used esgpecially for mllltary aircraft
regquiring high-performance and its: consumption ig likely to grow
together with above-mentioned CFRP. - :

To compete with thesa néw materials, new application of alumi-
num is also éxtensively developed. One possibility is to improve
the performance of aluminum alloys with lithium by powder metallurgy
ta the same level of strength-as special steel so that it is used
for aircraft body and engine partsg. - Another posgsibility is to
create aluminum composite materials, fiber reinforced matal (FRM),
to be produced hy adding to the base material of aluminum alloy the
reinforcing materials such as glass fiber, carbon fiber, and boron
fiber. 'There is another aluminum compasite material combining alu-
minum with competitive materials. There are many possibilities in
this area. o

- In summary, the development of aluminum application should be
expected to progress. by widely cooperating with other competitive
materials as discussgsed in the development of FRM and aluminum-
titanium alloy rather than competing with other materials to raplace
them. If it is achieved, aluminum should develop more widely
together with other materials.

3. Demand for Secondary Aluminum and Prlmary Alumlnum

The fact that the seccndary aluminum can be produced with a
mere 5% of the energy rvequirement for the primarg. aluminum is one
basis to claim that aluminum is an energy saving material. However,
unlike iron and copper, scrap aluminum cannot be refined in the pri-
mary aluminum smelting operation, The refining of scrap aluminum
separately also causes the problem that complete removal of impuri-
ties is difficult. . Although the magnesium, sodium and calcium can
be removed by deoxidation; the. removal of iron, silicon, copper and
manganese requires the same high level of facilities and cogt as
high purity aluminum production. As a result, secondary aluminun is
mainly used by dllutlng with primary aluminum without refining
procesd. :

Even undex such 1imitation, secondary aluminum has cost advan-
- tage over prlmary aluminum and its consumption has been. expanding
steadily at a faster rate than primary aluminum. Thig trend is
indicated in Fig. C~20, which shows the ratio of secondary aluminue
in the total consumption in the three main consuming countries.
(Refer to Reference Tables C-5 and C-64)
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Fig. €-20 Share of Secondary Aluminum Consumption in
Total Aluminum Consumption

{(Million tonnes)
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Secondary aluminum has-recently.displaced-primary aluminum for
almost all casting and die~casting alloy products for automobile,
thanks to the casting technology and the design technique for parts
suitable for utilizing secondary aluminum. Therefore primary alumi.
num alloy has been only used for some important parts for safety
such as wheel. In addition, there has been growing a market fox
precise} light and thin casting product which reguires less finish-
ing, through the development of casting and die-casting technologieg
for cost reduction. It seems certaln that the demand for secondary
aluminum for casting will increase in the Future.

‘As for aluminum can which has difficulties in .collecting,
recycling becomes popular as collecting service centers have been
established recently. For example, in the United States, used cans
equal to about 30% of new aluminum can shipment {equivalent to
360,000 tonnes) were collected at 2,500 service centers in 1981 ang,
in Japan, used cans equal to 35% of new aluminum can shipment
{equivalent to 11,000 tonnes) were collected at 379 service centers
and 4 processing centers. :

The recycling of aluminum scrap will certainly increase in the
future because of its advantage of relatively cheap price and the
social regquirement for recycling resources. Purthermore, if the
technology allowing easy removal of impurities from recycled alumi-
num is developed, the use of secondary aluminum will be no doubt
accelerated.

The expansion of recycling of course results in relative reduc-
tion in the demand for primary aluminum. However, it should not
mean that the primary aluminum industry opposes the expansion of
recycling, On the contrary, the expansion of recycling itself
should establish qood reputation of aluminum as a low-energy consum-
ing material and increase the total aluminum consumption and this
should in turn increase the demand for primary aluminum. -
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Reference Table C~4  World Aluminum Consumption per Capita
(AA method) (kg)
TCountries ‘ o Increase 70-80
(Ranked as - 1960 1965 1970 1975 1980 1981 {kg) average
per '81 o 60 60 75  annual growth
figures) >70 275 380 rate (%)
Usa 10.8 18.6 20.4 20.4 25.8 25.4 1.8 0 5.4 2.4
Germany, FR 7.2 9.1 13.7 14,6 22,0 20,3 4.6 0.9 7.4 4,9
Japan 2.0 3.9 11.2 12.2 20.8 19,1 7.3 1.0 8.8 6.4
Norway 6.0 5,3 14.1 19.8 22.7 18.9 8.8 5,7 2.9 4,9
pustralia 5.3 7.4 1G.9 11.7 17.6 18.7 3.5 0.8 5.9 4,9
Canada 5.2 9.7 11.7 12,9 1641 16.4 2,0 1.2 3.2 3.2
switzerland 6.7 10.3 13.7 10.1 17.1 15,4 3.4 3.6 7.0 2.2
Sweden 5.3 10,0 14.5 18,1 15.6 15.4 4.5 3.6 -2.5 0.7
Iceland 2,0 4.2 3.5 7.5 9.5 12,7 -0.7 4.0 2.4 11.0
Ttaly 2.9 3.6 7.7 6.9 15.9 12,3 4.1 -0.8 9.0 7.5
Austria nsa. 5.3 8.3 11.1 12.5 12.0 3.0 2.8 1.4 4.2
France 4.9 5.5 8.8 9.3 13.7 11.8 3.3 0.5 4.4 4.5
Singapore Ne@s Fladis Nadle 3.5 9.1t 11.5 - - 5.6 -
Saudi Arabia n-a, n.a. n.a. 1.3 1.2 11.4 - - 9.9 -
Netherlands 2.5 2.9 5.7 8.3 12.3 9.5 2.8 2.6 4.0 8,
New Zealand ne.a, 4.8 8.7 6.8 7.8 9.3 3.9 -0.9 1.0 ~-f.1
UK 7.8 9.2 11.1 9.8 9.8 9.0 1.9 -1.3 ~1,2
Be lgium 2,9 3.6 5.9 7.5 9.3 7.3 2.3 1.6 1.8 4,7
Finland n.a. 4.4 7.6 9.7 7.8 7.3 3.2 2.1 ~-1.9 0.3
Taiwan 0.5 1.0 2,2 3.1 6.1 6.6 1.2 0.9 3.0 10.7
Greece n.a. 1.3 2.7 4.4 9.1 5.9 1.4 1.7 4.7 12.9
Bahrain MNeda Ny Nea11.3 9.2 5.4 - - =2.1 -
Spain 1.0 2.2 3,2 5.3 6.4 5.1 1.0 2.1 1.1 7.2
Portugal n.a. 1.0 1.5 1.2 3.5 4.9 0.5 -0.3 2.3 8.8
5. africa n.a, 1.6 2.9 2.8 4.5 4.5 1.3 -0.1 1.7 4.5
-
Israel n.a. 2.4 5.5 n.a.]7 2:3, n.a. 3.1 - - -
Venezuela 1.1 1.0 1.1 2.8 N.@: n.a. 0.1 1.7 - -
Ireland Nede Nea. 2,1 1.9 4.4 4.1 - =-0.2 2.5 7.7
Hexico n«a. 0.8 1.4 1.6 2.5 2.9 0.6 0.2 0.9 6.0
Brazil 0.5 0.6 1.1 2.4 1.9 2.4 0.5 1.3 0.5 10,2
Cameroon "7 4.7
Ned: Nesd. Nea. 3.1 Nsd8: Nsa. - ~ - -
Iran 0.2 0.2 0.8 1.4 Nned. ne.a. 0.6 0.6 - -
hrgentina nea. 2.0 .2,7 3.8 2.2 1.9 0.7 1.1 -1.6 -2.0
Turkey fie@as 0.2 0.4 1.7 1.0 1.0 0.2 1.3 -0.7 9.6
Panama 0.2 1.0 1,1 1.2 0.9 1.0 0.1 0.1 -0.3 -2.0
Philippines n.a. 6.1 0.2 0.4 n.as n.a. 0.1 0.2 - -
Indanesia fea. 0.0 0.2 1.3 mim. mea. 0.2 1.1 - -
El S8alvador Ne@e« Na@s Hede J.2 0.2 .3 - - G -
Nicaragua Nedte n.a. 0.5 0.6 Ns@e Ned. - - - -
Nait, not available
Note Converted to kilograms from pounds in the original source.
Source: A,p. statistical Review, 1981
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Reterence Fig. C-1 Devalopmant of Demand Structure by
Aluminum Usage in Japan
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Note: 1) "Others" are total of those demand which share in total
were less than 1 % as of 1979. (Chemical industries,
tobacco, ship, aircraft and others) '

2) These data are for fiscal years and categories are
different from OECD statistics.

Source: JAF, The Aluminum Industry Statistics, Monthly Bulletin
and Yearbook S :
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Reference PFig. C-2 Development of Demand Structure by

Aluminum Product in Japan
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growth raté {8} product wire demand
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i

Not

Sou

es: 1) These data are for fiscal years and categories are
different from QECD statistics.
2} "“Others" include bus bar, export and others.

rce: JAF, The Aluminum Industry Statistics, Monthly
Bulletin and Yearbook
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Reference PFig. C-4

pemand for Primary:

aluminum by Usage

gthar casting
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casting (5.1}
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Mill product
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Demand Structure for Aluminum
in Japan {1980)

Total 1.641 millien Lonnes

Total Demand

ny Product
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steel (3.0}
Electric
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{59.6)

Diccasting
(15.5}

Total 2,385 million tonnas

Source: JAF

bemand for Secondary
Aluminum by Usage

Powder

0.3 0.4
Othors 1} others ( )

Steel (2.9) (0.4)

Export

Mill

product
{9.5)
Digcasting
Casting (41.5})
{21.1}

Recycled
aluminwn
{24.2)

Total 0.823 rillion tonnes

Total Demand

A by Usage
Daily 1
necessities 1 ;
Precision |
machinary
Chemical t others (9.4)
industry 0.
Ship 0. E Export (3.3}
Aircraft 0. }
others 5.8°
production—"
machinery
(3.5 civil &
construction
(30.7}
Electrical
{4.3)
Electrical &
commuinication Transpor—
(6.7) tation
(24.2)
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Reference Fig. C-4 {cont'd.)

Composition of Mill Product

Rolling
(35.7)

Extruston
{64.3)

Total E,421 thousand tonues

Mill Product-Extrusion by Usage Mi1l Product-Rolling by Usaqe

Sthaer nmachinery 1.6 thd U.:

Precision machinery 1.5 Chemical industries U.1 HEERAN ne“nca;tius 4.7 ghip

Lloe 1.4 aircraft 0.1 othe chinary 1.4 adrcraft

Cailv necossities 6.2 Tobacoo 0.l teal industries 9.8 <ohacoes

Ship -~ D,2 Dthers 5,0 nopachinery 0.5 Othors -
e N S e Pt ot E A i e e i e S -

\ T iyparts 0.6 7 ~

Rney clostrical

13,53 AN (5,33

G AN
Grhayr electrica

(3.8} \\

Railway &
automcpi e —
{5.8}

Railway &
automobile

{5.11

Copstruction
(7€.4}

Construction
{G_ZF}

//// / Tthur
mota)e

2.7}

Total 9214 thousand rtonnes Total 507 thousand tontin

A11 Aluminwm Building Materials . .
g Aluminum Foil by Usage
by Usage
Luir
(%.,2)
Sash {6r house
huily by Govers-
tenkal todies {(L.7)
Standard -
sazh {19.8]}

house
157.0)

-~
Tobacon e plectrical &
; - achinet
Y ’fl)ally machinery
\ i (21,7
Order -made “Qiéz‘zzlhﬂ
sash. 15,1y sagh (94.9]) .
Total 571 thousand tonncs . Total 87 thousand tonnws
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reference Fig. C-4 (cont'd.)

Special Classification of Usage of Mill product {1980)

e Special Quantity Ratio (%)
classification (tonne) Rolling Extrusion
Can: Body material 36,000 100 -
o - End or tab material 52,800 100 -
Food Packaging, container 16,100 . 91 9
Other food industry 500 53 a7
Subtotal 105,400 98 2
‘Tobacco Tobacco industry 60 7 93
Petroleum and petro-
Chemical chemical industry 2,300 97 3
industries Other chemical industry 3,100 61 39
 Subtotal 5,400 76 24
Eirchen e e
necessities subtotal S 56,000 67 ]
Foil Foil mill 103,400 100 -
Furniture, Ffixture and
exhibition material 12,900 & 94
Kitchen equipment 1,700 70 30
Gas and 0il equipment 2,600 72 28
Sporting and leisure goods 5,700 43 57
Other Building fitting,
mektals rivet, etc. BOO 29 71
Hameplate 13,000 86 4
Printing block 22,600 100 -
Slag - 12,100 99 1
Cthers 26,700 39 61
Subtotal 98, 100 65 35
o Refrigerator and freezer . 7,800 70 30
General Associated equipment with
electricatl refrigerator and freezer 11,000 34 66
appliance Finp 22,300 96 4
Other electrical appliances 12,700 83 17
Subtotal 53,800 77 23
Electronics & communication:
“Audio 31,000 33 67
Communication 8,600 33 67
Other Lighting 3,200 75 25
electrical Distribution
Distributign aguipnent
and appliance 6,900 G4 36
Bus har and bus duct 5,100 45 55
Other electrical 7,600 63 37
Subtotal 62,400 44 56

e
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Reference Fig. C-4 (cont'd.)

Special

Cuantity

Ratio (%)

clagsification (tonne) Reolling Extrusion
Ship Ship - 3,500 - 55 45
Aircraft dircraft 1,600 39 61
Railway- ‘8,200 52 ag
Railway, Automobile 41,100 40 60
automobile & Container 14,500 18 82
others Bicycle 8,400 4% 55
 Others. 3,800 51 49
Subtotal 76,100 18 62
Optical machinery 12,700 10 90
Precision Other precision machinery 3,000 34 - 66
machinery Medical and scientific o
instrument - 600 49 51
Subtotal 16,300 16 84
Prc_)duct_ion machinery 4,200 41 59
Other Other machinery 11,400 38 62
machinery Agriculture, forestry and : _ :
textile machinery 5,200 16 84
Fishing machinery 100 43 57
Subtotal 21,900 32 68
Sash: Wooden house 423,100 - 100
Non-wooden house 157,100 99
Door : 32,800 6 94
Other. building materials:
Construction Interior 13,900 25 75
Exterior 42,700 29 71
Others 43,800 17 83
Civil facilities 15,900 26 74
Subtotal 729,300 4 96
Other manufacturing 8,700 53 47
Wholesale and retail 35,300 55 45
Others {Unknown uszer} : '
Maintenance 300 16 84
Others 30,400 15 85
Subtotal 74,700 38 62
Domestic total 1,377,960 34 66
Export 42,900 88 12
§,420,860 36 G4

Grand total
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Refél’ence Figo Cd (COnt'd-)

Diecasting Product by Usage

Glhers

Elgctrical &
comminication
{8.5}

(1.6)

Hachinery

(19,1}
Hatorgycle
(1.9
. Auko-
mobtle (73.4)
Total 369 thousand tonnes
Aluminum Electrical Wire
by Usage
Elactric
{671.7)
"fotal 153 thausand tennes
Powder hy Usage
Export  {4.9)

\ Palnt &
printing
Othoyre {339
{36, 2)

/’, \
i
A leat znsuiaLiSR\
s
stool

S for
d ranufacturing
124,203

Total 1} thourand tonnes
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Casting Product by Uﬂagé

bally
necesgikios

Othery (4.4}
(2.9)

Electrical &
communication
(3.1}

Hachinery
11,0}

Rutomobile
180.6)

Total 270 thousand Tennes

Forging by Usage

(21.8)

sthers

{36.9) i

< Aircralt
(14.9)
/ ’

Fory faciliey
& ship {11.6}

{
|
? Fachinsry
|
!
i

Tetal 2 thousand tonnes



D!

PRICE

I. Development of Price of Aluminum

As has been explained, aluminum demand has grown with remarkable
speed in the past. Needless to say, the fundamental reasons for the
growth wexre the superior properties of aluminum as a basic material
and, at the same time, the long-term price stability or its reliabi-
lity as such a material.

: During the early stage of the deveiopment of the aluminum
industry, successive entries and consequent increase in production led
to excess supply during recessions. As a natural result, the EBuropean
and American producers, suffering from sluggish market prices, have
formed a number of international cartels before the Second World War,
with the aim of stabilizing prices and markets.

as a legacy of that tradition, even after the war, a system was
set up in which the international price was virtually decided by the
list prices 1} announced by ALCOA and ALCAN, According to ALCOA, the
ideal price level is the one which realizes a before-tax return of 20%
on investment, using an average utilization of total plant capacity of
70%.

The list price decision system set up py. the Major Producers as
above is fundamentally based on cest principles, and their justifica-
tion for the policy is made on the grounds that because the aluminum
industry is typically capital-intensive and requires large amount of
investmeni, reinvestment will not be possible, unless a reasonable
margin is assured and that an ample supply of aluminum supported by
the reinvestment and its stable price will bring about expansion in
demand.

As a result of the policy and the system being effective after
the Second World War, aluminum prices did not follow inflation but
remained stable even during some periods of tight supply and demand.
Afterwards, however, due to a drastic rise in energy cost from around
the first oil crisis, the list Prlce also rapidly increagsed but the
list price and the system had continued to operate effectively at
least up until around 1978. Fig. D-1, which compares ALCAN ligt price
developments with the growth of consumption of primary aluminum,
clearly shows this situation. '

1)} ALCOAR has announced the U,S, domestic list price, For the inter-
national price ALCAN's list price for export has been uged as a
benchmark,

[1)-198



0Z

Tes} L96T 9967 $96T

4 Il L —

186T 0861 - 6L6T BL6T LL6T GL6T GL6T ¥L6T £L6T ZLET

o ) 1 1 H

TLET COL6T

&a6T

R B 1

go6t

L I ]

; H
M a7 \H ...................... “
DT i
L |
D M\l I\_ ........ ”
J M
i
_ !
! i
20Txg 28TT NYOIV
oL T e w
: i
E w
..... S e b e S 5 e o A 27584 i b« _ G
Ce- W
; :
c2- .
i uoTIAUMS U0 WUTUNTY :

L
-

Axewtad PIIOM 99ig

| T .

(o]
L0

2DTXZ 2STI UeDTY pur uwoTidumsSuos UNUTWATY ATIBWTIZ PTICM @833 uT suadoTaasg

[11-199



However, in recent years, with the undercurrents of changes in
the structure of the aluminum industry and the big fluctuation in alu.
minum demand, the said situation changed completely when primary alu.
minum was listéd on the London Metal Exchange.

II. Formation and Fluctuation of Market Oriented Prices

1. Listing Alumipum on the LME

The move to list aluminum on the LME 1) began in the early
1960s, Why the IME so sticked to listing aluminum on the market is
not clear. However, general view on probable reason for it is not
that the LME regarded aluminum as a market commodity; but that the
LME, once the center of the world commodities trade, faced with itg
declining position in recent vears, planiied to restore its position
by listing aluminum on the market. : :

On the other hand the view of the Major Producers on the matter
was as follows. Because the aluminum industry is overwhelmingly
capital-intensive, it is structurally different from all the other
non-farrous metal industries. The structure of the industry is so
inherently integrated very solidly unlike other industries such as
copper, lead and zinc that LME function will play little role. Aand
unlike grains, coffee, etc., it is not influenced by weather or by
the timing of the harvest, so there is no need to hedge the risk of
transaction. Furthermore, aluminum is not a homogeneous product
which is an indispensable condition for commodity transaction.
Aluminum customers do not want a Massel type ingot (sow) ox T-slab
whose place of origin is unclear and whose quality is inferior.
Instead, they want products like billet or slab. Aaccordingly com-
modity exchanges will not be able to meet diverse requirements of
the customers. However, the most fundamental problem in their view
is that price fluctuations incurred by excess speculation discourage
producers from making investment and make the stable supply of prod-
ucts insecure. fThus, the Major Producers concluded that aluminum
should not be listed on the LME. :

Unlike the Major Producers, however, newcomer producers and
producers of developing countries, without secure buyers, had to
entrust metal merchants with the sales, Furthermore, there wasg sup-
port by profit takers who are interested in speculating on the
floaters. fThe LME, with the objective of creating a free market of
aluminum, €inally succeeded in listing aluminum on the market in
Qctober, 1978. ' :

e e e

1) London Metal Exchange
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while during the first week on the market, a mere 1,500 tonnes

of aluminum was traded, the volume of trading increased Lnstant]y
and in two months gizable trading of over 80,000 tonnes was made.
Just at that time, because the world economy was hooming and alumi-
nam consumption was rising. (Refer ko Fig. D-1), the spot market
prices in each country, led by the LME, began to skyrocket. The
market price, which started at about §1,200/7 ‘when the market opened
and had stayed below the ALCAN list price, easily exceeded the list
price in Januvary, 1979 and as a result of continuous monthly
increases finally hit the §2, 000/T mark in January, 1980, During
this time, -soaring energy prices had pushed up the ALCAN list price
in steps, but the tempo of rise in the LME price far outpaced. In
this situation, ‘the countries tendering primary aluminum to the LME,
originally limited to India, Egypt, etc. has become worldwide and
even floaters from the centrally planned ec@nomies have become sub-
ject to speculation, The actual volume of trading using the LME
price as reference has recently reached a scale of 200,000 to
300,000 tonnes per month and the LME itself has come to bold over
200,000 tonnes of 1nventory,

In this way, the views of the Major Producers that the function
of the LME would not have the similar influence on the aluminum
market as on copper, lead, and zinc warkets have proved wrong. The
spot market price, led by the LME has come to have a substantial
effect on the composition of the market price for aluminum.

2. Recent Price Development

- The highest price of aluminum at the LME on cash deal was
recorded at $2,130/7 in. February, 1980. This price was amazingly
higher by $500/T than that month’s ALCAN list price of §1,600/T.
However, after peaking then the spot prices have suddenly begun to
tumble down. . The market price continued to decline month after
month. In.the wmiddle of 1980 it wobbled around the then ALCAN list
price of §1, 750/T and in November, 1980 passed down the $1,500/T
mark, and still continued to fall without stopping. Then in April
of 1982 the $1,000/T level was finally busted and now is stuck on

1} However, the volume. of speculative transaction on the LME has
fluctuated vxolently from day to day. For example in November
and December of 1982 there were some daily transactions exceeding
100,000 tonnes as primary aluminum. ~However, the figure is total
amount of speculative transaction and does not represent actual
transactions. - After the price is decided by between producers
and customers referrlnq to the LME market price as an indicator,
the actual amount of transaction is finalized as physical trading,
which isg currently estimated to be staying at the level of
200,000 to 300,000 tonnes pexr month.
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that level. The price tag of $1,000/T is half of the peak price and
over $700/T below the current ALCAN 1list price; . a frightfully low
price. Fig. D-2 clearly shows the wild flué¢tuations of the’ spot
market price’ of aluminum, singe it was. llsted on the LML. Table D-]
gives the actual price development in flgureb. - :

Table D=1 Alcan Liét Pfide and London Metal Exéhaﬁge_Cash Deal
price and Changes in Free World Producer's Inventory

ALCAN  LME - Free . ALCAN . IMp . Eee
Year/ ~list cash _wo:ld Year list cash erlg
Month price deal . Broduce:'s Month price deal prq@uCer's
: inventory - B inventory
($/T)  {$/m) {1,000 T) ' /Ty ts/Ty - (1,000 T)
'78/10 1,253 1,135 4,078 '80/10° 1,750 1,626 3,877
111,253 1,204 3,984 11 1,750 1,501 3,831
121,253 1,185 3,980 -~ 1 12 1,750 1,433 3,962
79/ 1 1,253 1,265 3,932 g1/ 1 1,750 1,430 4,148
2 1,300 1,442 - 3,843 21,7500 1,451 4,223
31,300 1,541 3,654 31,750 1,445 4,283
4 1,400 © 1,570 3,621 4 1,750 1,367 4,339
5 1,400 1,579 3,523 5 1,750 1,296 4,472
6 1,400 1,598 3,424 & 1,750 1,231 4,436
7 1,400 1,534 3,408 7 1,750 0 1,174 - 4,632
8 1,400 1,561 3,446 8 1,750 1,232 . 4,851
9 1,525 1,615 3,395 g 1,750 1,169 4,898
10 1,525 1,783 3,357 10 1,756 1,139 4,944
11 1,525 1,837 3,367 11 1,750 1,082 5,023
12 1,600 1,915 3,415 T2 1,750 1,129 5,062
'80/ 1 1,600 2,055 3,372 82/ 1 1,750 1,113 5,166
2 1,600 2,130 3,349 - 2 1,750 1,088 5,178
3 1,750 1,977 3,312 © 3 91,7500 1,028 5,069
4 1,750 1,927 . 3,297 4 1,750 997 5,054
5 1,750 1,776 3,346 5 1,750 972 . - 5,091
6 1,750 1,668 3,384 6 1,750 - 918 5,003
7 1;750 1,759 3,470 - 7 1,750 958 5,063
8 1,750 1,785 - 3,646 8 1,750 = 958 5,040
9 1,750 1,655 13,634 g 1,756 958 4,997

Mote: London Metal Exchange prices ‘as appear in MW,  Iondon Metal
'_Exchange trangactions are in B/T but have been converted into
$/T. The ALCAN list price has been in US$/T from Sepfembar 1976
but before thén it was in ¢/LB, '
Free world producer lnventory are from IPAI Statistics.r
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Why did such a drastic fall in prices occur?

The first reason is, needless to say, the simultaneous_appearn
ance of the recession in the worldwide economy from the second half
of 1880, In particular, the gstagnation df_automobile and housing
industries in the United States, a major consuming country, as seen
in Section B, turned this former aluminui importing country into an
exporter and was a reason for the dras stic loosening of supply and
demand, ' - : :

The second reason, again as seen in Section B, is deeply |
related to structural changes in the aluminum industry. Namely, the
flow of primary aluminum from those plants which try to continue
production, irrespective to market conditions, gavé'rise to & large
excess supply. Surplus from the centrally planned economies is
another cause for this, The USSR and the Fast European countrles
are reportedly plannlng to sell metal, both primary. and secondary
aluminums, in order to obtain purchaslng currency for foodstuft made
necessary by recent poor harvests,

On the other hand, buyers do not have enough money for piling
inventory during this low-price periocd. BAn example of this is
Japan, which exerts a substantial influence as a major purchasing
country on the LME price. Japanese importers, suffering from the
fall in product demand, are put in such a position that they cannot
buy, even if they want to.

The said supply and demand situation is clearly shown by the
free world producer's inventories. The spot price surely reflects
the supply and demand situation sensitively. Refer to Fig. D=2
again and it is clearly shown that inventories and the market price
have a distinct negative correlation. Between 1.7 million and 2.0
million tonnes of invantory is usually considered as proper level
for free world producer's inventories. Increases in these inven-

' tories exceeding the said level has brought about successively’
falling market prices. As a result of the continuons high inventory
‘level of about 3.1 million tonnes now, far above the proper level,
the market price inversely continues to wallow at about §1,000/7.

Aluminum does not have the political downward price rigidity
“like oil prices. And now, coupled with the alleviation of supply
and demand, the spot market prices, led by -the LME, have gradually
come. to dominate the market, forcing the ALCAN list price into a
nominal benchmark, Even ALCAN itself has now been put into a posi-
tion in whiéh it has to decide itg sale price taking the gpot market
price into account. :

In terms_of.the level of productién.cost, there are no plants

-ﬁhat'can make a profit at a sale price of about $1,000/tonne, unless
electricity costs are politically undervalued. Because of this
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situation, for the Srd quarter of 1982, all the six world major alu-
minum producers reported losses, including ALCAN which has been
rpgarded ag the most advantageous company in terms of production
cost, being located in an advanced country with hydropower.1)

However, even if the current situation as above arose after
aluminum was listed on the LME, it may be unfair to blame market
spegulatlon, especially the one at the LME for causes of the situa-
tion. Rather, the cause may lie in the struggle for a new deve lop-
ment by the aluminum 1ndustry, which is caught in the mldd]e of
major structural changes.

3., the Orderly price of Aluminum

It is clear that for a typical capital-intensive industry of
aluminum the abnormal price fluctuations as above are not desirable
at all., If this situation continues unchanged for a long time, alu-
minum would become a material of the utmost 1nstab111ty and this
will prove that one of the views expressed by the Major Producers
against listing of aluminum on the LME is correct after all., Now
that, however, once powerful Major Producers have lost power to
control prices, a classic type of market order will never be
restored. As this is the case, what kind of new order will then be
sought in the middle of these enormous structural changes?

:Aé'an approach to this issué, the following points will be
considered. ‘

First, although the international spot markets led by the LME
does reflect the actual condition of the international aluminum
market to a certain extent, they do not necessarily reflect all of
the world aluminum transactions. For example, in the United States
and Burope, where vertical integration of the industry is high, the
secondary and tertiary products can and actually claim their own
_prices'with.little.dixect influence brought by spot market prices of
primary aluminum. In view of the entire volume of world aluminum
trade, a'large poertion of'the market is stabilized this way. 2aAnd
this is endorsed by the fact that out of the roughly 12 million
tonnes of primary aluminum _consumed in the free world these years,
the amount of the spot transactions based on the LME is only about 2
to 3 million tonnes (about 20% of the total) annually.

;G—According to the recent news report, a medium-sized smelter in
the United States, Revers Copper and Brass Inc., with a produc-
tion capacity of 185,000 tonnes per year, has filed for reorgani-
zation petition in Federal District Court with debts of 240
million dollars due to the worsening aluminum market conditions
and high interest rates.
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The reason the LME market price has heen so influential relates
directly to lack of supply flexibility on the part of the aluminum
producers. . In the past, the Major Producezs had- the’ powor to
control the market and they assumed the. function of regulating
supply and demand, but now, as a result of losing. such powex, they
have also 1th the regulatlng function as well. :

To put it other way, the second point rulates to 1ndlcations of
improving supply and demand dondition in the near future, TFormerly,
it was possible to collect returns on larqe gums of 1nvestment
during long period due to stable prices, but under fluctuating
market prices influenced by relationship between supply and demand,
large~scale and thus risky 1nvestment will easily be cooled off,
Actually, as will be discussed in Section F hereinafter, all plans
for new alumpinum smelters in the world have been abandoned. Bas a
result, if surplus capacity becomes eliminated, supply and demand
wxll become - tight, brlng1ng price rises. :

Loqlﬂally, however, if the sale prlce ‘exceeds the level
justifying construction of new plants, construction of them ‘will be
activated to bring increased pxoductlon and theti'once agdain supply
and demand may slacken, Of course, price will surely bhe fluctuating

‘drastically dependxng on the condltlons of supply and demand then.

' Consequently the third point relates ta indications that alumi-
num as one of the commodities will become ‘more and more sensitive to
market conditions. fThus,; if the above is the case, the capital-
intensive aluminum industry will all the more be forced to take new
countermeasures to rope with the problem.

These countermeasures will certalnly urge those producexs who
are not sensible to supply and demand regulatlon to reconsider their
Conducts.

At the same time, the limits of aluminum as a material must be
taken into account in discussing the matter., Aluminum has to heold a
competitive edge relative to competlng materials as seéen previously
on a constant basis, BAnd if excess price fluctuations continue,
aluminum will lose its reliability as a material and be subs tituted
with other materials. The said fact should be noted, since a disor-
derly pricing has to be avoided by any industry producing materials.

Repeatedly speaking, the competitive powar arising from stabie
prices is the way that allows aluminum to develop as a material over
others. The said competitiveness will determine whether aluminum
gan remain as a metal with development potential as has been the
case up to now or will become an ungtable commodity subject to
market fluctuations, . In the course of aluminum price development
the points dl&cussed above will be subject to verificatlon one by
one,
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The fact that a market with a small volume of transaction has
such an effect on the industry as a whole indicates that the alumi-
num industry gtill is a small-scale industry. Thus, if the size of
the entire industry does not increase in the future, price fluctua-
tions will become stracturally inevitable with the industry.
fiowever, if the size of the aluminunm industry expands over the long
term, the influence of "spot market prices can be expected to
decrease'naturally. The joint quest for the orderly price of alumi-
num by not only primary aluminum producers but also their customers
(fabricators), based on the long term prospect as mentioned above,
will help to develop the aluminum industry further.

{11-~207



B,

I.

TRADE

The Flow of World Trade

1., Bauxite

As shown in Fig. E-1, bauxite préductidn ihcreaééd by about 2.5
times from 37 million tonnes in 1965 to 92 million tonnes in 1580,
on the other hand, the total volume of world bauxite ekports

" increased more modestly by about 1.8 times from 20 mllllon tennes in

1965 to 3% million tonnes in 1980. One reason for this seems to be
the intention of exporting countriés to export value-added products
and another the further development of lntegratlon from bauxite to

aluminum.

1.1 Bauxite Exportlng Countrles

The major exportlng countries of bauxite are Guinea, Jamaica,
Australia, Surinam, Guyana and Indonesia, AS Blg. B-2 shows,
since 1965 Australia and Guinea have quickly grown into najor
exporting countries. Australia exported 650,000 tonnes in 1965
and 7,200,000 tonnes -in 1980. Guinea, which export ted a mere
126,000 tonnes in 1965, exported 9,700,000 tonnes in 1980, These
facts conclusively prove the strong competitiveness of both
countries. ' )

1.2 Bauxite Importing Countries

The major bauxite importing countries include the United
States, Japan, the Federal Republic of Germany, Canada, etc. As
shown in Fig. E-3, the volume of U.S. imports has stayed constant
since 1965, which indicates that U.S. imports from overseas have
shifted from bauxite to alumina, ~On the other hand, the volumes
of imports by Japan, the Federal Republic of Germany, Canpada, etc.
have steadily been increased, indicating an increase of domestic
production of their alumina. The development of import sources
for the United Statee, the biggest importer as shown in Fig. E-4
‘gshows a fall in import share from the Caribbean nations such as
Jamaica and Surinam which were by far the largest sources and
shows by contrast the rapid increase in import from Guinea. The
said fact is indicative of a switch in policy on raw materials
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Pig., E-1 Development of World Bauxite Production

(thousand. and Exports

tonnes)
100,000-
. Production
90, 000~ 91,824
80,000 -
70, 000 -
60, 000 : 60,610
%0, G00
40,000 - /f/
I
37.297 Exports-
35,240
30,000 - 30,863
: 27,094
20,000 A
20,158
10,006 -
— SEE——— —
1965 1870 1975 1980 {Year}

Source: IBA QR., M5

{11-209



pavelopment of Exports by the Major Bauxite Bxporting Countrig

Fig. E-2
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Iig. BE-3 Development of Imports by the Major Bauxite
: Importing Countries
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]

by U.S. smelters, i.e. an intentional switch from specific import
sources of limited number of countries to diverse sources, Refer-
ence Fig, B=L shows the flow of world bauzite trade in 1980.

2 _Alumina

As shown in Fig. E-5, alumina production increased by about 2.5
times from 15 million tonnes in 1966 to 35 million tonnes in 1980.
on the other hand, alumina exports recorded an increase of about 5.5
times from 2 million tonnes in 1965 to 12 million tonnes in 1980, an
increase far exceeding that of bauxite in the same peried.

2.1 Alumina Exporting Countries

‘As shown in Fig. E~6, the major alumina exporting countries
are Australia, Jamaica, and Surinam. The increase of Australian
export is particularly remarkable with 1980 export being 100 times
larger than that of 1965, The rapid increase in Australian export
is mainly attributable to increased Japanese and U.S. imports.
Jamaican exports roughly tripled between 1965 and 1975, but bet-
ween 1975 and 1980 the growth slowed down markedly to about 10%.
This may reflect weakening of Jamaican competitiveness.

2,2 Alumina Importing Countries

The majer alumina importing countries are the United States,
Norway, Canada, the United Kingdom, Japan, and the Federal Repub-
lic of Germany. As shown in Fig. E-7, the import amount of the
United States increased by about 19 times from a mere 230 thousand
tonnes in 1965 to 4.35 million tonnes in 1980, Incidentally, 40%
of metallurgical type alumina used for aluminum preduction in 1980
was imported. On the other hand, in the Federal Republic of
Germany alumina is so produced as to meet aluminum production usu-
ally and, except.for temporary import in case of shortage, the in-
tegrated production system is maintained from bauxite to aluminum,

_ The development of the sources of the United States alumina
import as shown in Fig, E-8 indicates Jamaica's decrease and
hustralia's increase in the share.

The flow of alumina imports and exports is mostly fixed like
that of bauxite, For example, the largest exporting countiry,
Australia, concentrates almost all its exports on the United
States and Japan, while Jamaica concentrates almost all its
exports. on the United States, Norway, and the United Kingdom. In
the background for this trade pattern may lie the integration in
the aluminum industry.
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pDevelopment of Imports of Alumina by the
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Fig., B-8 . Development of the Sources for USA Alumina Import
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Reference Fig, E-2 shows the flow of world trade in aluminum in

1980,

3, Aluninum

world aluminum productlon as shOWn in blg. E-9 increased by
about 2.4 times from 6.6 million tonnes in 1965 to 16 million tonnes
in 1980, World exports, just like the increase in aluminum produc-
tion, increased by about 2. 3 times from L. 7 million tonnes in 1965

to 3.9 million tonnes in 1980.

3,1  Aluminum Exporting Countries

Presently, the major exporting countries are Lanada, the
United States, and Norway. However, as shoWn in Fig. E~-10, the ups
and downs of Canadian and American exports are quite large. Since
1975 some export oriented countries, like Norway and Canada, in the
developing countries have joined the world aluminum producers. They
include Ghana, Vehezuela, Bahrain, the United Arab Emirates, ete,
The volume of exports from each country is small but when combined
these countries are estimated to have exported over 500,000 tonhes
in 1980. And it is believed to increase rapidly in the future.

3.2 Aluminum Importing Countries

The major aluminum importing countries are Japan and the EC
countries, .As shown in Fig. E-11, between 1965 and 1980, the
rapid increase of Japanese imports is conspicuous. The develop~
ment of import sources in terms of the share for Japan, the
biggest importer, as shown Fig., E-12 shows a notable diversifica-
tion among the sources since 1970. 1In particular, the increase of
imports from the developing countries discussed in the above sub-
section has been obvious,

Reference Fig. E-3 shows the flow of worid aluminum trade in
1980, '

In summary, the flow of aluminum is ¢guite free., A free
market is formed for aluminum trade, flowing from the non-consuming
countries and producing countries with small consumption to the
consuming countries. But trades of bauxite and alumina are mostly
carried out amony specific countries, being integrated within
framework of the Major Producers and evidently their trades do nol
form markets for the transaction of commodities. However,
included in such flows is the fact that an integration is based on

" the long term competitiveness as shown in development of the U.5.
import sources.
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Fig. -E-9 = Development of World Aluminum Production
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Developmént of Aluwminum Exports by the
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Fig. E-12 Development of the Sources for
Japanese Aluninum Imports
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(1. Actual Conditions of International Transactions

1. The Forms of International Transactions

Internatlonal trades as explained in the previous Ch&pter nay
roughly be clasgsified inte the following three systems in terms of
transactlon form.

The flrsL s the development ‘contract’ (1mportmexport), in which
the right to purchase the prodict is obtained either by equity par-
ticipation {share holding or fund contributions) in or by provision
of technical assistance and others to the partner country's project.
All of the Major producers integration is based on this method.
uUnder this system the sale price is usually cost-based.

The second is the long-term contract. The long-term contract,
without development assistance to the partrner country as above, is
purchase and -sales contracts for producits covering long-term pericd
of, say, 3 -to 10 years. There is no fixed formula for the price
determination. '

The reason, as already explained, bauxite and alunina do not
form marketg as. normal trading commodities is that the two contract
systems as mentioned above account for most of these trades,
According to IBA estimation, 85-30% of the bauxite and 80-85% of the
alumina are consumed by the producers, consortia or their -affiliated
companiesiunder the maid two types of contracts. '

The thlrd is spot transactions. The primary and secondary alua-
minum is often traded this way. Since the price and volume vary
according to market conditions, actual conditions are difficult to
fully understand but this type of spot transaction seems to have
been gradually increasing recently.

One unique'role of internaticnal trade is played by Japanese
tradlng companies. Although they are not producers, they par-

ticipate in projécts and assume the function of requlating many
types of transactions.

2. Prices

Aluminum'prices were already discussed and the actual level of
bauxite and alumina prices will be roughly examined.

(11-223



2.1 Bauxite

Before the 1970s, the majority of pauxite was under the
control of the Major Producers and traded under lbhg~term_supply
contracts with a set formula. However, to meet the rise of.costs
prices seem to have been reviewed about every two té five years,

However, since early the 1970s the countries possessging
resorces have become more aware-ofrtheir own resources. and this
has brought about changes in bauxite pricés as well. .These
changes were mainly brought about by the International Bauxite
Assoeiation (IBA), which recommended to link: bauxite price to alu-
minum price. The price the IBA is recommending now is the CIF
price, referring to the primary aluminum price.as-qppears-in the
American Metal Market (BMM) and according -to. their December 1980
recommendation the 1981 minimum reference price for metallurgical
grade bauxite is 2% of the price for the primary aluminum. 1)

. Thus, if the countries possessing resources come to have
higher and higher interest in the matter in the future and act
jointly, bauxite prices may tend to increase as a whole.

Within the IBA, however, there is still room for further
discussion on such a uniform price system., AU present, the uni-
form price is not necessarily implemented. “fhe key for pricing is
competitiveness among the sources after all and the present method
‘employed for determining'prices.is,typically based on the long-
term formula which incorporates costs and quality, reflecting its
characteristiec as a base material for aluminum. Table E-1 shows
the recent level of bauxite prices.

2.2 Alumina

The IBA recommends a price for alumina just as it does for
pauxite. The recommended level of the price is 16-19% of the pri-
mary aluminum price on a CIF pasis, 2)

However, the alumina on which the IBA has influence is:
limited in volume. Actual alumina prices seem to be determined
mostly hetween buyers and sellers on an individual basis. Methods
for determining the price are believed to be bhased either on the
price sliding formula linked to the primary aluminum price or on
the cost-linked formula with an escalation clause (for enerqgy

1) The U.§. domestic list price for the primary aluminum is yuoted
in the American Metal Market. The list pirce as at October
1982 is 76 ¢/LB ($1,675/T) and 2% of ‘this is $33.50/7,
2) If $1,675/T for a primary aluminum price as in the above foot-
note (1} ig used, this would he £268 to 5318,
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 cost, caustic soda cost, price lndex, wage index, etec.), but
actual methods are not very cleau._ However, even if the price ig
to follow the pirmary aluminum price, the actual records ghow that
they are not as high as the IBA recommends.

with alumlna the spot deal is occa51onally obgérved, BRecause
alumina is difficult to store, it is very, readily put on spot
market for sale in case of relative ovcrsupplv due to the reduceq
consumption. At the same time, it seems that soma producers are
counting on the spot market, The price level of such spot tran-
sactions fluctuates depending on market conditions. Recently,
barter deals of alumina for the primary aluminum have been
increasing. Table E-2 shows tha level of recent alumina transac-
tion prices.

3. Seaborne Trade

Baux1te ‘and alumlna are ‘one of the five majox dry bulk cOom-
modities in world seaborne trade. In 1980 the volume of trade was
48 million tonnes, accounting for 6% of the volume of the said
commodities.!) Table E-3 shows the volume of bauxite marine
transport classified by loading and unloading regionss The volume
shipped from the Americas to North America was 14 million tonnes, by
far the largest in the Table, reflecting the bauxite trade flow pre-
viously explained. Second largest was from Australia to Horth
America, Europe and Japan with 4 million tonnes each.

In terms of the size of ship, transport by ships under 40,000
DWT accounted for 61% of the total volume of marine transport,
40,000-60,000 DWT ships 21% and 60,000-80,000 DWT ships 18%. Though
the marine transport cost per unit as has already been seen is more
advantageous with the large-sized ships, yet large ships serve only
small proportion of transport notably. while Panamax type bulk car-
riers 2) {55,000-65,000 DWT) are assigned for transport from ports

1} Development of marine transport of the five major dry bulk con-

moditiesg
1970 1975 1980
iron ore 247 -292 . 3i4d
Coal - 101 127 188
Grains a9 137 198 .
Bauxite and Alumina 347 41 48
Phosphorus ore 33 38 48
©metar BT 796 -
Share accounted for by . .
6:.7% 6.5% 6.0%

bhauxite and alumina

Source: World Bulk Trade 1980
2} General carriers that can handle grains, coal, etc.
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faple E-3  Volume of Bauxite and Alumina Marine Transport (1980)

; (1,000 MT)
Unloading Regions ' o
Loading North 'ot-.h o t i

Regions Burape america Japap exs Total
Mediterranean 2,490 5 1o 19 2,525
Sea (- (- { - (= ( ~)
Africa 6,321 4,453 - o 600 11,374
(2,110)  (1,540) . ( -} (410) - (4,060)

The BAwmericas : 2,713 14,442 67 825 18,047
(610) (6,870) ( - ) (40} (7,520

Asia 358 288 1,918 384 2,948
( =) (- { =) { - { -)

Rustralia 4,305 3,957 4,417 500 13,179
{4,150) {834) (2,390) “{%0) {7,420)

Others 129 41 27 - - 197
(-  {t~) . -V (-1 {-)

Total 16,316 23,186 6,440 2,328. 48,270
{6,870) (9,240} {2,390) . {500} (19,000)

The figures in bracket are the volumes of marine transport by ships
over 40,000 DWT out of relevant volumes.

Source: World Bulk Trade, 1980

of iarge pauxite mines of Australia and Guinea, handy-sized ships of
25,000 to 35,000 DWT are used for almost all transport of Caribbean
bauxite and world alumina transport, resulting'in the proportions as
seen above. The ships assigned for transport of Brazil's Trombetas
bauxite bound for the U.S. Gulf Coast are comparatively small with
25,000 to 35,000 DWT class.

Marine transport contracts are usually based oh’ the time-
charter system of bulk carriers under contracts of affreightment
(COA). .Since alumina and. bauxite have a large storage factor, lovw
transport cost can be enjoyed with ships of minimal hull structure.
In Japan for example, in the 19708 ships over 400,000 tonnes of car-
riers were specially assigned for bauxite transport-1) The said

1) The stowage factor is a factor of the volume needed to hold one
weight tonnea Some presentative standard factors for dry bulk
commodities are as follows: '

Iron ore - 15; Coal - 42; Bauxite - 32; Alumina - 38; Grains -
50; and Aluminum ingots - 20.
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yype of contracts, COA, may worth examining when large-volume of
transport is congtantly assured.

The same type - of economic investigation is possible for alumi-
pum ingots. It is easier to-reduce transport rate with trampers
under COA contracts than with normal liner boats (general cargo
ships or container ships) under freight conference contracts of
relevant countries,  Gantry type ships and roll~on roll-off type
ships are more advantageous for efficient loading and unloading -
operation of aluminum ingots and these special types of ships have
alreary been put in service for transport of aluminum ingots bound
for _Japan.1 However, when using these types of special ships,
overall evaluation of the economics of the new system is necessary
including preparation cost of the matching equipment to the system
at the relevant ports.

The charter-of the UN Convention on a Code of Conduct For Liner
conference published in 1974 sets the target ratio of loading amount
among exporting countries; importing countries and third party
countries at 4:4:2 respectively., For seaborne transport the reali-
zgation of international cooperation which will support stable as
well as internationally competitive transport is highly desirable.

111, International Organizations and Their Roles

In the aluminumrindustry there are various groups as inter-
national organizations. The representative ones are as follows.

USh : Thé‘Aluminum Assdéiation {AdD)

Europe Organization of European Aluminium Smelters (OER)
Japan ~ Japan Aluminium Federation (JAF)

Wworld Smelter's Organization :
International Primary Aluminium Institute (IPAI}

The'materials.publishéd by these groups such as statistical
information and annual reports are regarded highly reliable and are
used all over the world, Howevex, all of these groups' main purpose
is to exchange information, to collect statistical information, etc.
and they are not engaged in any activities like cartel.

To -the contravry the International Bauxite Association (IBA)
established in March 1974 is an international resource cartel orga-

1) A gantry type ship is a ship equipped with cranes that can load and
unload ‘unitized cargo. A roll-on roll-off type ship is the one
trailers and trucks can directly move into the hold for loading and
unloading.
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nized by bauxite producing countries, led by the developing'countries
with theiy growing resource nationalism, after OPEC and CIPEC, The
original members on establishment were seven countries, Jamaica,
Sierra Leone, Surinam, Guyana, Guinea,*Yﬁgoslavia-and'Agstralia'(as an
observer). Afterwards, four countries, Haiti, ‘the Dominican Republieg,
Ghana and Indonesia, have joined the agsociation, bringing the. total
nunber of members to eleven. According to'the IBA statistics as showp
in Table E-4, production by all the member countries in 1980 accounted
for over 70% of the world total production and over 80% of the free
world total production, a prqduction.scale'whbse.influence cannot he

ignored.

Needless to say,  the basic purpose of the IBA is the realization
of economic nationalism under the gquiding principle of revising the
existing terms of trade in its favor. :

Thus, its ultimate purpose is to dominate prices completely by
realizing a uniform price for bauxite shortly after its establishment
the IBA has actively turned offensive led by Jamaica. ' Examples of
this activity are the success in establishing a minimum- sale price for
the N?rth American market;, the introduction of a production lewy,
etc.t o '

The development of the minimum reference price for metallurgical
grade bauxite quoted by the IBA is as follows.

1) The nationalist movements of the major bauxite producers around the
time of the IBA establishment were as follows.

Ghana : The onlv Ghanian bauxite mining operation in the
Awasco region was wholly owned by British Aluminium up
to 1974. Then the Ghanian Government has acquired 55%
of the share and the company is now called the Ghana
Bauxite Co. : ' _ : _

Guinea : Fria-Kimbo bauxite is of low quality and is exported
in the form of alumina. The deposit was developed by
pechiney under the former colonial government, but in
1973 the Guinea Government purchased_49% of the shares
and the deposit is now managed on a consortium basis.
The Guinean Government holds 49% of the equity in the
consortium that developed the world-foremost Boke
deposit by participating in the project from the
planning stage. The Kindia deposit developed with &

_ Russian aid is 100% owned by the goverament,

Jamaica: In 1974 the Jamaican Government imposed & heavy tax on
all bauxite and alumina companies in operation and
worked out plans to acquire 51% of the shares of each
company. Presently the Jamaican Government owns 5i%
of the shares in the bauxite buginess of Kaiser and
Reynolds; 7% of ALCAN's and 6% of ALCOA's bauxite and
alumina pusinesses.
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Table E-4  World Bauxite Production, 1975~1980
" {1,000 MT)
- o Share in
1975 1976 1977 1978 1979 1880 world total
B in 1980 (%)
I3 member countries _
sustralia 21,003 24,085 26,086 24,293 27,583 27,178 29.5
pominican Rep. 785 516 722 757 521 510 0.6
Ghana . 325 268 235 340 251 197 0.2
Guinea 8,406 11,316 10,871 11,648 12,199 13,311 14.5
Guyana 3,828 3,108 3,344 3,479 3,354 3,052 3.3
Haiti 522 660 588 565 560 461 0.5
indonesia 9973 940 1,301 1,008 1,093 1,249 1.4
Jamaica _ 11,380 10,296 11,433 11,736 11,505 11,991 13,0
sierra Leone - 76 660 745 716 680 746 0.8
surinan _ 4,751 4,588 4,951 5,113 4,741 4,864 5.3
vugoslavia 2,306 2,033 2,044 2,566 3,012 3,138 3.4
fotal IBA - 55,015 58,470 61,720 62,221 65,499 66,697 72.5
iBAts Share in
_ _ 7
world Potal (%) n 73 3 74 75 72
Other countries
Brazil 969 998 1,040 1,131 1,642 4,152 4.5
France 2,563 2,330 2,059 1,978 1,970 1,892 2.0
Greece 3,006 2,551 2,882 2,630 2,915 3,286 3.6
Hungary 2,890 2,918 2,948 2,899 2,976 2,900E 3.1
India 1,274 1,445 1,508 1,282 1,934 1,740 1.9
Malaysia “704 660 616 615 387 920 1.0
USA ' 4,800 1,989 2,013 1,669 1,752 1,617 1.8
USSR : 6,600 6,700 ‘6,700 6,700 6,500 6,500F 7.1
Others - 2,282 2,395 2,500 2,395 2,242 '2,300E 2.5
Potal Oth o : :
. Other -, ,,088 21,990 22,587 21,393 22,318 25,307 27.5
cuntries . -
World Total . 77,103 80,460 84,307 83,520 87,817 92,004 100.0

Source: IBA Quarterly Report
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Year TeYmns " Price

1976 FOB $15-20/T _ .
1971-178 CIF $24/T (for Worth America) _
197G~ _ CIF 2% of the aluninum price listed in AMM

However, the said moves of the hardliners led by Jamaica have
prought about a loss of competitiveness and the customer's aversion,
having slowed down their exports to the North America and hélped to
jncrease the export rapidly from moderate countries led by Australia,
Recently, Jamaica has been forced to take such measures as reducihg
its levy and so on and the previous hardline policy is gradually
giving way.

Though the IBA is a resource cartel, the situation of each member
country is quite different. And additionally in view of the fact
bauxite is a resource of rather over supply, it may not be certain
whether the IBA will be able to realize the objective through its
activities in the future, : :

TV, The Policy of the Major Countries

1. Import Poiicy in the Major Consuming Countries

The main bauxite, alumina and aluminum consumihg countries are
all developed countries. _In order to assist the expansion of those
exports from the developing countries, the General System of
Preferences (GSP) !} has been implemented, while exempted from the
provisions of the GATT. = In particular, effective from the Tokyo
Round of the multilateral trade negotiation in 1979, the developed
iountries can at its own decision extend the GSP system without

imit,

‘At present the major bauxite consuming countries including the
United States, the EC countries, Japan, and Canada levy no import
tariff on bauxite. :The United States, Japan, and Canada also levy
no tariff on alumina, while the EC countries employ. the tax rate of
the most-favored nation treatment agreed at the Tokyo Round, Canada
levies no tariff on aluminum ingots (except alloys), while the
1} The mpst—favored nations treatment provision of Clause 13 of-EEg_
General Agreement on Tariffs and Trade (GATT) stipulates that
trade must be conducted without discrimination. The specially-
favored tariff system iz a violation of this aim.
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ynited States, the EC countries and Japan employ the tax rate of the
mast~favored nation treatment. Aand the United States levies no
tariff on aluminum from specially-favored nations. In addition,
these countries have no non-tariff barriers such as import quota.
reference Table E-1 gives the details of these major countries' GSp
systema.

Thus, presently the advanced countries give most-favored nation
or specially-favored nation treatments to bauxité, alumina and alu-
ninum imports so there are no special barriers for entry of the
developing countries into the market.l)

This may reflect the fact that there is no need to create
intentional trade barriers, since the huge amount of investment and
difficult development work required will naturally consitute the
barriers foxr the developing countries to enter into the aluminum
industry. '

2. Enticement Policy for the Aluminum Industry

Thoge countries that intend to develop their aluminum industry
have prepared various incentives for investment in their countries.
These policies.vary in their forms of enticement, but basically all
of these favors are aimed at attracting foreign investment to their
countries and at the development of their dowmestic industry. 1In
Australia such incentives are included in the ordinary laws, while
in Indonesia the incentives are given under the specially prepared
agreement based on a new enactment- for the aluminum development
projesct, :

-Among. the dincentives of various countries the tax incentives
are hy far:Substantial, followed by governmental assistance to
infrastructure, reduction or exemption of import duties on the pro-
ject équipments and many other incentives. 7Table E-5 lists up
actuval examples of various projects Japan has so far participated.
The main peints are as follows.

2.1 Australia

Augtralia is the biggest producer of bhauxite and aluminum in
the world hut its primary aluminum production is still swall.
Because of this, the Australian Government, which is eager to see
a higher level of processing {primary aluminum production) and the

1} The UNCTAD report states: "The available evidence suggests
that tariffs and non-tariff barriers are ncot a major constraint
for the expansion of developing country exports of processed
aluminum products". {Extracted from p.30 of the UNCTAD Report)
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development of the fabrication field domestically, has prepared
various incentives including an enticement policy under the ordi-
nary laws, tax favor, infrastructural development assistance ang

other,

2.2 New Zealand

The New Zealand Government concluded agreements w1th the
investors for the development of aluminum smelting plants and has
offered favorable tax treatment inglusive of one under the ordi-
nary law and lnfxastructule provision in anticipation of obtalnlnq
the foreign currency and creatlng stable employmeént opportunity,

2.3 Indonesia

‘The Asahan project in which the ‘Indonesian Government holds
25% of the equity is a large- -gcaled national project that includes
construction of power station, roads, harbors, and . towns, And
various detailed measures are arranged reflecting such a schensa,
The Asahan project is carried out in a country in which investment
climates are not necessarily favorable. And it is a good example
of the fact that powerful government assistance is necessary in
the said circumstances.

2.4 Venezuela

The Venezuelan Government, along with its pollcy of natlon3~
lizing and Venezuelanizing basic industries, holds 80% of the
shares of Venalum and manages it. Few privileges are granted
solely to Venalum but it is entitled to the lncentlves under the
industrial and export encouragement pollcles, :

That these incentives may naturally differ among countries
depending on each country's political and economic conditions and
on the level of its expectation for and evaluation of thefprojech
For example, a goverhment that definitely desires to entice the
aluminum industry may have to prepare qulte substantial 1ncent1ww
in order to chanqe the minds of reluctant investors.

For investors, however, the most important matter is the
long~term stablility of those policies., The Australia’s strong
competitiveness are based not only on energy and resources but
also on the stability of its policy,
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peference Table F-1 the General System of Preferences in the Major
Countries for Bauxite, Alumina and Aluminum

The foliowingﬁare the tariff rates and special tariff rates in the

najor consuming countries, USA, the EC, Japan and Canada.

(1) USA

rable 1 Tariff rates before and after the Tokyo Round

R 1976 imports Tariff rate
_ o {thousands of USS) {%)
Tari€f Description Developing
code _ Total  country Pre- Post- GSP
o 7 _ trade share (%) Tockyo Tokyo rate
260152117 Bauxite, calcined 25 398 95.9 0.0 0.0 .
260160106 Crude bauxite . 304 238  100.0 0.0 0.0 ‘e
760161801 Unwrought aluminum 50 0.0 3,2 2. e
h X :
760161802 Unwrought aluminum, ., o3, 556 2.7 0.0 ..

Mes

Table 2 Details of the aluminum tariff rates

-Btat. Units
Gs¢ Ttem Suf- .- Articie " of - Rates of duty
Cfix ' - guantity 1 LDDC 2

linwrought aluminum:
618,01 00 0Of uniform cross-
section throughout
its length, the least
cross—-sectional
dimension of which
is not greater than
0,375 inch, in ceoils,.. 1lb.,.. 3% ad 2.6% ad 18.5%

val. val. ad val.
) _ Other:
4 B18.02 00 Aluminum other than
alloys of aluminum 1b,.. 0.6¢ Free 11% ad
per 1b val.
_ Alloys of aluminum:
618.04 00 ' Aluminum silicon . ib... 2.4% ad 2.1% ad 25% ad
. _ val, val, val,
& 618.06 © . QtHEL sssesecrssss assss 0.6¢ Free 10.5%
per lb ad val.

10 Beryllium aluminum
master alloy .. 1b

{t]1-23%



reference Table E-1 (vontfd.)

gtat. . T Units

GSp Item Suf- Articles - of ' Rates of duty
- fix : : quantity 1 - LbbC 2
A 618,06 30 Other sveesess | v | | |

Of uniform circular
cross-section .
throughout its
length, not in

C0L1E sissees 1D

50 Other «,vusese 1b
A 618.10 00 Aluminum waste '
and Scarp T E R ) 1bv-' 2% ad 16%13(1

val., ' val,

UShA gtves no~tarlff favors to speclally~favored countrles or béne-
ficiary developing countrles. The items which are entitled to this
treatment are those marked "A" in the GS8P column of the Table 2 above.

The criteria for recognizing the place of origin is whether the
added value exceeds 35%. Furthermore, the least- developed déveloping
countries are specified and these countries are entitled to the rates
shown in the LDDC column in Table 2.

To the planned eonomy countries the rates shown in column 2 of
Table 2 are applled, while to the other countrieg the rates in column 1.

{2} The Furopean Community Countries

Table 3 Tariff rates for bauxite} alumina and aluminu before and
after the Tokyo Round -

1976 imports - Tariff rate
. (thousand of 0U8%) " {%)
Tariff Description Developing
code o o Total = countyry = Pre- Post- GSP

| 7 ‘trade _sharé {%) Tokyo  Tokyo rate
26019300 Ores, other than ' _
iron and uranium 1 730 472 42.0

_ 0.0 0.0 '
28201000 Aluminum hydroxide 165 980 54,5 8.8 5.7 e
76011000  Unwrought aluminum 704 801 12.4 7.0 6.0 .5
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[wferenée Table E-1 (cont'd.)

rable 4 Details of the aluminum tariff rates
SRR Rate of duty
Heading Desqpiption Autono-  Conven-
number mous (%) tional (%)
1 2 3 4
76.01 'Unwrotht alumiﬁum; aluninun waste and
scrap:
A. Unerutgjht OIS SN TR NN BN R N SRR N A LI 10 6-6
B, Waste and scrap:
1. Waste
a) Turnings, shavings, chips, milling
waste, sawdust and filings; waste
of colored, coated or honded sheers
and foil, of a thickness (excluding
any backing) of 0,20 mm or less ... Free 2,4
b) Other (including factory
rejects) l.allGII-.!.'.‘lllll..l.!.. 5 3'7
2., SOFAP eseststasssssnarsnesssrssessrca Free Free

To imports from GATT member countries and those countries that have
treaties with the EC, the "conventional" rates shown in column
4 are applied, but in case the “autonomous" rates in column 3 are lower,

concluded

they are applied.

However, the special autonomous customs duties or the

preferential customs duties will prevail over them, when applicable.

{3) Japan
Table 5 Tariff rates for bauiite, élumina and aluminum before and
after the Tokyo Round
. 1976 imports Tariff rate
: {thousands of US$) (%}
Tariff Description. - Developing .
code Total  country Pre- Post- GSP
trade share (%) Tockyo Tokyo rate
2601300 Bauxite & concentrates 74 000 40,1 0.0 0.0 .
2820110 Aluminum oxide 72 524 0.0 7.5 7.5 .
7601112 Pure unwrought
a luninum 284 653 31.9 9.0 9,0 0.0
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Reference Table E-1 (contid.):

Table 6  Detalls of the aluminum tariff rates

- Rate of duty ST
Stat. For _ S GATY :
No. Code HNAC- Description ~  Gen- 12/31 3/31 Prefer- Tempo- Unj:
No. cs “eral '81 '82 ential rary
76.01 Unwrought aluminun;
aluminum waste and =
scrap:
1+ Unwrought
aluminum:
1} Unalloyed 10% 9% 9% 4,5%
. ‘ free
1110 - Containing not
less than 99.9% L MY
by weight of ' : '
aluminum
112 1 - Containing not
less than 99.0%
but less than 99.9% _ Iy
by weight of
aiuminum
113 2 - Containing less _ _
than 99.0% by ' _ M
weight of aluminum
120 2 2) Alloyed 10% 9% 9%  free ' U
2. Waste and scrap (5%) {1.9%) (1.6%) free

The tariff rates for aluminum oxide or alumina shown in Table 5 are
not-applied to metallurgical type of alumina, since the domestic law
requiring no tax on it is applicable. )

The specially-favored tariff rates for aluminum ingots in Tables 3
and 6 are free to the least-deéveloped developing countries and 4.5% to
other specially favored nations. There are limits of - volume on imports
on'a specially-favored bhasis.
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reference Table E~1 (cont'd.)
(4} Canada

rable 7 Tarifffrates for bauxite, alumina and aluminum before and
T after the Tokyo Round '

e 1976 imports Tariff rate
_ (thousands of USS) (%)
gariff Description’ Developing
code ’ Total country Pre-~ Post- GSP
_ _ " trade share (%) 'Tokyo Tokyo rate
260132910 Bauxite ore 24 037 75.8 0.0 0.0 .
260192820 Alumina - 123 522 6.4 7.5 0.0 0.0
0.0

760135301 Aluminum ingots 18 030 2.6 2.2 0.0

Table 8 Details of the aluminum tariff rates

pescription of .commodity and Present rate Negotiated
foreign tariff item No. of duty* rate of duty**

aluminum aﬁd alloys thereof:
pigs, ingots, blocks, notch bars, slabs, © o 0.8¢ Free
hillets, blooms, and wrie bars (35301-1) per pound

* Rates cUrreﬁtly applicable to imports from the United States.
#* Pinal rates negotiated under the Multilateral Trade Negotiations.

Note : The tariff rates in these tables are shown at the tariff line.
Thus, the post-Tokyo Round rates may not match the detailed
tariff rates as listed above.

Sources:

Tables 1, 3, 5 and 7 --

- UNCTAD, Processing and marketing of bauxite/alumina/aluminium: Areas
for international cooperation, Aug. 18, 1981 (TD/B/C.1/PSC/19)

Table 2 -- 'Tariff Schedules of the United States Annotated, 1982
Table 4 -~ Official Journal of the European Communities - L335, Nov.
23, 1981

Table 6 -~ Japan Tariff Association, Customs Tariff Schedule of Japan,
1981 -

Table 8 -~ United States International Trade Commission, Summary of

Trade and Tariff Information - Aluminium, April 1982
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I.

SUPPLY AND DEMAND PROJECTION

nevelopment Plans in the World

t. -Outline of Development Plans

As for the develcepment plans for aluminum, alumina and bauxite,
trends in the developmernt plans for aluminum smelteres to a large
axtent dominate the possibility of realizing development plans for
bauxite and alumina, because bauxite is the raw material and alumina
is the intermediate material for aluminum. '

1.1 .Situations in Development Plans

Table F-1 gives details on aluminum development plans.
adding up all the plans announced up to the end of 1980 gives a
total of about 2.9 million tonnes per year. Based on current
smelting capacity, 14 million tonnes per year at the end of 1982, 1)
this is equivalent to the increase in capacity for next 5 to 7
years at an annual rate of 3 to 4%,

1.2 Develépment Plang and Location

Many developments are planned to locate in the developing
countries and Australia. This reflects the aluminum industry's
need for long-term, stable and cheap supply of electricity and
stable supply of aluminum's basic raw materials, bauxite and
alumina.

1,3 The Organization of Projects

Almost all projects for new plant or expansion are organized
by consortia {(including those with government investment) with
some cases of 100% government ownership. This is because enormous
funds are required for realizing the projects due to the annual
increase of capital cost as well as the fact that, in the deve-
loping countries, infrastructure arrangement and electric power
development sometimes form integral part of aluminum smelter pro-
jects. Phis also reflects the need for risk hedge etc.

1) IPAI atatisﬁics
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2. Development Plans in Bach Region

This section discusses the developmeht plansg in each region,
pDetails are shown in Tables F-1, -2, and F-3.

2.1 Latin America
2.1.1 Brazil

(1) Aluminum

Based on rich hydro power’ ‘sources as well as ‘abundant ang
high quality bauxite resources in Amazon area, Brazil has as
many aluminum projects as Australla. The new Albras and
Alumar projects are connected with the plan for the Tucurui
power station now in progress in Amazon aréa and expect to
receive the supply of cheap electricity.

(2) Alumina, Bauxite

There are two new alumina projects, alynorte and Alumar,
which are developed in connection with aluminum proijects. The
possibility of realizaticn and timing of start up for these
projects depend on the progress of aluminum projects,

Bauxite development is planned by Mineracac Rio de Norte,
- 2.1.2 Venezuela

{1) Aluminum

ALCASA and VENALUM have possibility of expanding their
smelters subject to the expansion plan of Guri hydropower sta-
tion, their power supply source.

{(2) Alumina, Bauxite
The state company, BAUXIVEN, plans to develop bauxite
resources with the initial capacity of -3 million tonnes per
year and to supply bauxite to the refinery of Interalumina.
Interalumina will start its operation in 1983 with the

initial capacity of 1 million tonnes per year to supply alu-
mina to ALCASA and VENALUM,

(11-248



KAzzurgex umo s, fuesdmoo
YD WOAT PUIUNTY IBai/s2Ulion
o00‘gz Axtoedes jussaiag ieak
/souuol 000‘ghl A3xTowvdes TPUTH
AzsuTgsx umo
5, fueduod syy weixs periddns
> 03 TPUTUDTY {PSPRIIUT S3500
uoTsuterdxs Az1oedesy ruiumie
pue. a3 iXneq Surpucdsaixos &
Ieak/sauucy 000'0TL
zzg6l oz AxTomdes psuuBla
STV OBS 3B AIIUTISI MU
ay1 WOoXF PRTTIddns 99 O3 PUTERTY
“086 1 UT UOINIONIISUOD PelIens
YOTGM IERA/SSUUOT 000008
“UITM AZDUTIDI DUTEITR UBR DU
Iesd/saUUcy QOG00L IO huﬂommmu
TeTITUT Y3 TM ISLTHWS B JO 350D »

BTIRLISTY IC WOOTY WOIZ
WY TUTUNTY {Ieal/ssuuon
Jo0' oyt fztoeden jusssly

peax
STTTHE 59YS UNUTIMmTE UMO
30 uotsuedXe eya 103 juswsTddog

2eTA
Jssuuon poo’ops Aatoedes TRULE

Iewl/ssuuod
000765 :&3toedan zussmig

"ZEsL O PUS BUTL A0T DaTOpeYDs
dn-3xezs FUOTIONAZSUGD ZapUn

-pouueild yegal/ssuuci 000°CLL ©3

gorsuedxa IpuAng 2841 LY

pOTNPayss IvdA/EUUOL DOOY0T L
o3 uotsuedxs Jo uctTigTduc)

0661 TTaun

1e8A/50UU0T J00‘00F pepuwrdxa
aq o7 !Azrordes aesd/spuucs
0007001 3¢ do-33e385 6L
"0g6L PEIIE1S UOTIONILZSUOD
(do-3xe38 9861)
ueTIBISSTSUOD Iapun Azroedes
*5L61L UT pasaTduod Ieal
/seuue3 ppoiopL o3 uvoTsurdxz

- pITOPSYDS dn-3ARIE 9861

(peaye saob ueld IT)
g851 UT N 3xws -ZHEL IO
pus U3 AG peserducd sy o3 5/3

: $8-5861L 303
paInpeyss En-313e1s uUCTIONDOII

(=382 0861L)
"TTTw 00t$  Of

(*352 0B61L)
**TTTW 059-009¢ 06

{(*383 pBs1L)
*MOTTITTY 2715 00

ovi

s

ooz

£ii

NYDTY %001

30D 0T
WYIUBAOROA %08

¥8 TIself 11245 %0t
(BUTUTH PUURH &T¢
1RODTY %BI) ¥S

OTUTUNTY YOITY %09

STSBAVRUT
PIVATAL %5V
»3%d %G

(00¥Y) PIATIYOTY
OTIUTTIV %001

Kautyosd %Q0L

m@aOdﬁmm %001

uorsuwdrl

uorsuedxy

109 loxd MaN

votsurduy

UOTRLECXT

1oeloxd meN

norsuediy

(T7ZE3A} ¥§ PISHPIAON

TIsexg op OTUTUNTY

(1Yzexd)
(vg2) oTuTunTY
50 RITSTTSRAY ~RID

(TTzeag)
IRRNTY-CTI IOSUOD

{eutausbiy) outazusbry

oTuTEnTY Ienld

vOTADWY UTae]

{ven)
sTeIaN QOYY
{epeuen} -dxop

UnUTEATY 1PEMCH

{eprURD)
TPIT ‘0D STE3ISH
SPTOuARYE UBTPRURD

POTISUY UIION

mxhwﬂwm.

ssaxboxy
/oaeg dn-3zens

180D
Testden

Aatoeded dTUSIIUMG mcmm&ou

3oaloxd soN
JuoTsuedxg

{Axaunon) Luedwos

WU TUNTY — SueTd usudolaadg

[-d 219=L

[1}-249



"RIReYl WoIZ Pot =

G oz ruToniw ‘AAaUT3ysa pauueld
IO woerTRsTdEeS vodg r 4
pegxodut MHHmﬂuﬂﬁﬂ .03 BUTEWOTY
: - (r3s® 1861L) UOTIITTIQ
¢z 3osfoxd xamod sizavalsoipiy
/Z93To08 ay3 3O 3500 TeR0L «

, Lzoutyex paseroosse

uT WOXZ RUTENTY S CWOTTTTY

L*Z$ 3® 0861 UT pAPlTISS Sem
2aANIONIZSBIZUT pue jueld zamod
fIBZTRES FAIBUTIDI HUTH O 3SOD

L xewd
/59Tu0% 00070z Lfatoeden feutg

Tesi/saunol
00O '00t AzTowded sussazg

. aeak
/ssuuol goo’‘zgyL £31omdRD TRUIL

| es3aounly

moxz patTddns a¢ oF TUTIMTY

- (abeys/aRak/soUCL OO0 08}
sabens ﬂmumb@m.hn popurdre

24 03 USUD 99-6241 UT Ayromdes
aeRf/seuucd 0000 fATSUTINX
2IICUNTY IO 3500 2yl BuipaiouI «

~puTmTe ATddns wed

Aasuizesx ejiouniy =yl TTIun
pe3xoduT °Q O3 TUTEATY -Ieek
/essuuey go¢ ozt Astoedes (RUTS

- g6t uT

aeak/seUuDl QOO‘SZE yoEsX o1
PRTINPIYDS Arioeden (BuTnuisuod TRAOD BET
uoTsonIzsueo sabe3s puz ‘35 {*352.0B61) WU TWRTY

IZR61 "UwI UT peTIwns uoynwieds FTITITQ O 1S 622 ueyesy uoddin &4z 3toloxd any
: SE6L VT PeTnpasyss
uotrzeiade TIny 71861 ut uebag {'35@ 0861)
UOTIDNIZSUOD - IYETITUI ITTR vEvs 8L caa0s %001 isefoxd man
uTEIIHOUN
AN {DINPIYLS USTSURAKE
aBL/SBUNOS GOQD9 (B/9BEL 09 SIAOD B001L HOTSURERF
UTERIB0Un In 2861
Ioz pauueld dn 33e3s uorsuedny Gt IA0D 004 YoTSuRaRT
Le/9a6L UT peInpsyLs uoTsuedly . 59 szburzn %00 o TsuRdNy
. WLTUTHATY
poInpaEss 4dn 3Iv3S5 G361 {*389 [B56L} vozeuwy ucddin. %8%
1UoY3ONIRSUOD AApun ATIUsalg ¥ TTTIW LS8 1S Q€ {*3A0D) duas %i$  10alexd man

SaTurdlion uRtITSRIY
3O UDMTIAOSUOD %L
SPTOUADY %S
TIswag TT2YS %&T.
[ °3A0D) QYAD %6%

£861
30 pus 2yl Aq psao=dxd uoTlRI
~ado TTnd ‘fgel Awvi dn-pa3aevls

(352 0861)

SITTW 8tyS 98 3oafoxd L

{(2TSPUGDUL) EDIUTINTY
UBLESY BTSINOPUL

(2YpUI}
- 2Tpul 30 0D
TUTUTRGTY TRUCTIBN

(&=axang)
MURQTIE

{etpur} +pa7
“0 URTUTEMTY IPIPUS

TSy

{uspaag)
gy mmiutEnTy sabupxs

sdoang

{iTzeIg)
SRIQTY

{1Tzexq)
¥E OTUTWATY TIsITRA

ST PUWYE

aowload man
Juotrsuedxy

sepxboig
Joseg dn-3xels

1500

Taeden dryusia A o
vea1des A3t D drusraumo Auvdwod

{Axzune)d) Aueduod

{X/1¥ GGG 1)

(*P.,2U0D) |-3 oTqeL

{1]-250



7861 uT aesk/ssuucy
000‘£9t &xtoedeo BuTlIST®I

TYS wox3 BUTUNTY

g6l uT dn 31035
Ieak/S3UUSY QOO'OLL
¢gel ut dn 3zE3s
awad/seuuol QCO'0LL

iabess pugy

sabeas 3si

sAzsutzex doxsdeym
umo &, Anedmon Syl WOIZ TUTUMTY

6L UT XBRA
/s9uu0s 0g0C’E9Ll Anrtorded pRUURIA
. uoTIONIIS
~uosal pue UsBdTuS STIPNTOUT «

£ga L UT apal/souutol 0Q00‘yhI
yowal ©3 DaInpayds aig pue
zg86L *bny uT peaxess uotrizexadp

"reel ut

paInpsynss uoTiviade TinJ
1UOT3ONI SUOD Tepun HUTTR0d puy
IZREL "GRd uT pelaels uotririaady

*£86L uY paInpeuds dn-jiely
gsaxboad

‘UT ST DUR [B6L ¥O JITYH 25373
3Y3 UT PHATIEIS UCTIDNIZISUOD

ssaxhoad Ul UOTISNAISUDD

(5861 ©T pazsedxe dn-33uns
#ON) Z861 “AIng, UT paounouuw
sawal 7 103 sueTd 30 AvTeg

ssazboad

UT uoTsSuRdNT | "0861 UT TEl oW
YL uoddIyN wox3 3ybnog
AITTTORI JIesA/sSsuucy po0lLs

ZPSTOUN STIRIIP

(382 0861L)
*TTTW DET 2ZNS

{*35% Q86 L)
STITH 0898

{-35% 086D
STTTW 0898

CTTTW 0ELS

(359 0861)

"TTTR £0pS

»*TTTE S9T8

UNTUTWNTY CWO3 TURg %{9+0F
UNUTURTY BMOUS %79°0T

Le OOTRWOD HTL'ES
51 52I53UT

ssouede) JI8Ul0 %EL

TE35K JUBTT OWOITUNG %/ [
2BRTEN %QT

a0z T COTRWOD %0C
SXDYIO

puR RTTEIGSTNY MYA %61
“pat A3d YOL %51

HOURUTY WATUTURTY 2A0H $GE

2ITRIZSOY ABUTyddg

0zL UnTUTWNTY %5E
sUCTING

~TIGUT CPITRIASOY BOL

qp NYITE %02

saayzo puw

TITH uoaMoIg UIFON w661l
yInes TITH USYOQ &1Lt
DUTUTW UXDIEBM %07

et YOIV %1S

SIAUI0 %T L

ASSINSNTY “TT

n.ubouy cgaon auspdorea
L8 -ag (PIIISTPUL 399

uoTsuedxy

3oalexd man

opload maN

uctsuedsz

aosload mag

UOTSURERT

(pueTeay MBN)
*Pa‘1 SaAelTeug
ENTUTWHTY PURTeas MSR

(eTTRI3ISDY)
*p37 srp3Teng suiog

{BITRAISTV)
“paq EnIUTUOTY Oobruog

{eTieIISOY}
*PIT RT{RIISOY NYOTY

{RTTex3S0Y) "PIT
TITPIIENY FO VOOTY

RTURADO

(eTIZY Y2nos)
*pal (A3g) Fesniy

. {=359 0851L) "IA09 AwTzOBNZ )
2IaPIsSObny  130IN0S PUTMNTY ‘9861 UT paInpayls uoTlsTdussn SITTIS 6°18 OZ1 /*an0n vhgrt aoaload wmen ehgte
S . . fy-7 €861 AQ DATUDIUYDS IBDA {*3s2 0861) {3ddbz) 3dAby
/59uuol Q00‘ELL £3ToTded RUISIIg /59uuol 0U0-99t ©3 uotsuedxy *TTTU 0698 £ U400 001 uoTsurdxs 30 +on watuTEATY
2RIV
N S521HCIg 360D - | a2oaloxd mon - .\ e e
SYIPWIE fonea dn-nieis restdes Aytowden drusasuso Aueducn Juctsuedrs {Azaunos; Aupdmon

LR/IW 0007 L

{*p,2uod)

L—3 PTE®L

[1Jf25]



BIeIssny 2T eEToM oz SITxneH
i " saxeys o3z BUT

Jﬁuooum.mmwﬂmmnmxmm o BUTEMTY

»sauedioiged

a1 on . paarzodxs Bq on

PUTHLTY. (UTZIX90UD Jeak/sotucs
WOTTTTA -7 O3 uoTswedxy {Iesk
/seuuos. 900008 A3Toedes TeTITuX

© . ae3Tsus
stuT Oorg o3 p2ilddns 2g oL
=30sfoxd AxsUTIoa-Xe3Tous
csutel ays %07 3sod:Tesor

. . it sToseTRA

pue SEXgTY O3 p2ITddns 20 of
£T9370WS pue AIDUIFAIL IOF
(-35% 0861} WOTTITY SET LS 3o
3505 . TE30L I91Tous Dur AtdUIzay
WRTRUSA DUe BSEOTY

o3 ob o1 f3roedes TRIITUT
70 300 3ndine SSUTRY Q00 ‘0S8
«qoalfoxd wsaTxnrg US juapusdep
zEal/ssuuol USTTTIW €1t

o3 (3wl Io ¢861) uopsurdxy
H{zg61 30 LUz 2y e aeei/ssu

SLES L UT pedelsp suerd uoTsumdxyg
(r£/£86L UT pPalnpayss dn
-33®35) QRGL UT paioTduwon awad
/SaUuds UOTT{TTW 91 ©3 uwoTITTW
" gep worz uorsuedxs IO S/4

£8951 UT peinpayss dn-13e3g
IgL6tL IDUIS UDTIONIISUOD IDpUf

. {2ralk/sounoy
000/00¢ L3tomded TRTITUI)
SBE L UT .DoTnpaYss do-33e3s

“pg6 L U PIlZEIS UDTIDNIISUOS

HUOT3ONISUOD

zopun {aoeload sexgly =ays

30 ssazboxd aus uo juspu=dap
98/5861 UT PITAPIYSE dn-3aels

2861 UT D3TAPAYSs dn-31938

AIBUSTIHHaDTITOION w621

{-3sny) od{RWUOD »3°00

{ = ) TeasunTy g 0T
(PRUMD~3ACH UBTTEIT)

felalo R}

STR3W 002Y %6Z
UOITITTE %S¢
RYDTE %0%

("3s2 1861}

TTIY 15 00 ‘e

Y5 TTSexg TI9US S0V
. {BUTUTH PUURH %TE
{*3s8 0861 ‘YOOTY %§8) ¥S

AUOTTLTA Z7 14

UnTUTIATY
uozetly woddIN %26t
{"3A0D) QUAD %8709

{*352 L861)
CTTIR §iL8° 008

yYSUY sLVLY

0C07E oTvIMmMTY YOOTIY %09

” , (&7¥31)
uorsuwdxy wds vuTENITREING

(pueTaxI) *PaT

aoalozd men PUTENTY YSTUIUSTY

sdoang

{TTeelg)

soaloxd saN asafoxg zeunTy

(TT7RIE)

anafoxd sen ¥g P3a0UNTY

{BToNZBUIA)

~TO3 UOTTIIN 5-0) Iesk/ssuuog (0gs1 pru) ISSINSNTYE $SZ Lt (RurunieInquUI} ¥S RUTUNTY
aoTITIY | A3Towdeo YeraTul I646 1 IOUTS QOTIINIISUOD IHpUN TTTITE QZLs 0067t *IAGH %5185 anafoxd mnn PP PUBRDTISWEIIJUT
BROTIBUY UT3IET
* femzon . £86t S38HIVIUT {¥3n}
03 IO SITATHUS UMG §, AURdUsD 30 pus oy3 Ag paIinpayos iesk {389 0861L) aneatad Y30 RE! “DUI WOUTURTY
syl o1 peiiddns sq o3 wuTENTY fepuuon Q00‘GEY ©3 UOTSuURAXY CTTYW §¥S  GEL  BIIDTIVW UTIIAVK BLE uoTsuedxyg RAADTACH UTIARH
ROTISUY UZION
ssgaboag FE-1%) sooload 30% ’
owed drys : .
syIPUAY Jeaeq G0-37R3E Teatden A3t vy dtysisumo Auveduod Juotsuedsy {Axgunon) Aueducy
(A/IW 00G71L :
- euTUNTY — SUBRTS aUsudofansdg -4 »TqeLn

111-252



zesl/sauuocy
GOTTITE ge¥y ¢ A3To®den BuTasTxy

P231Iodye IO SI92TIUS uTrIISTY
o3 paTidéns &g o3 PUTUMTY

xealk

/satuol ueTITIX 7 AsToerden TRUTY

T3IS0D SUIR 21TXnRG Bbuipnioul ..

rposcidde ApesIl® Ie34
/59UQ0% USYITTE G f O3 uorsuedxy
paziodxs

I0 I9379ms wmo 5, Lfurduco
oys o3 poiTddns 8G O3 PUTWRIY

-zea7ous pauvuel(d

' o3 perlddns 2 03 SWOS
fosya0dka sg Oz AT3sow BPUTEMIY
, (1352 0861) MOTLTTY
o7 szueyd Iamod pue Iadysus
AXBUTISI ‘BUTH IO 3S0OD TRIOL

£861 UT painpayss uorsupdxm

bESsL UT pRInpsuds do-taeas
{UOTIONAZFUOD IBpPUn

£861 TTaun padersp do-3Ie3s
Ing ‘Zg6l sunp UT pejatducy

: 986t
ug paTnpeyss dn-1awvag {1861
TTady UT pas3desls UOTIONITISUCD

Kautysed %(*0T

NYDIY %97 L2

I9STeY %£°82

(*35% 0861) ] uedep
STTTW 0£28  00% FO QITYWOD %E°0F
SIJRIDOS Y

BUTWOTY BQOA %O
*PIT t0D dHE *0T

BITRIZISOY
30 20 TTaUs 30¢

(*352 0861) BUTWATY BT{RIISOY

‘1119 15 Q0o°L SPIOUABY %0V

SIHYl0 pue

TTTH UDHOIT YIIOK %6751

yInes TITH UaNOg %L°gi

{*353 0861) Bututy uxa3saM %0T

*"TYTH 06E8  0CS . YOIY %L§
("352 086L)

“3A0D %001

STTT™E 26¥¢ 008

(erreIlsny)
(e} paT

uoTsuedxNy PUTWURTY PURTSUSEND

{erTRI3sTY)
o3l

aoaloxd man Alg ruTENTY ASTSIOM

{eTIRI3ISNY)
“paT

azsfoad men BITRIISNY JO YOOIV

BIREID0

(eTPur)
2TpUI 3O

aneload mey +0) UNLUTUNRTY TRUOTIEN

BTSY yanes

SHIPEHY

ssa1borg
/23eqg dn-a3eag

50D

£Latoedw TYSA@UMC £ e
e tdnn = o drysasume fuedwos

zopload man

JuoTsueden (Azaunced)y Aurduaon

{R/ZW 2007 L)

("P.,3UCD) Z-~3 STYRL

[$}-253



oge~siz “dd

Blz-161

BTV

fEpIRPuUTISe A3 Towdrs unTuIwnly ANVUTIL puy
dd 'AITORARD unNTUTEATY AIPUTId PUW RUTEOTY

II T T1eA
Z86L ‘0z “Buy ‘Aaazng A

BUTWNT Y

R ]

T aCM twrodady

‘e THned peuuwid pUD DuTIS TRI

FSITUONODT BTISUTR URTIICISS0Y -7

10RERD LB~I86L

farodey nOpU@&% 1l

=3 PUT T=F i-d PIURL) SHVINCF
vedsl 30 S83RIIOSHY
muxmzuo mwmp aoum ;mmh\mmanon TUTURTY GO BO1L .
UOTTITIW PE-9 OF DolUnRop. oy 37T "OD JHE WOZ
©3 A31oedes - ‘puewep uo uspusdsg S eyTeIAsSOy (eITRIaSOY
- AT2UTIRI pUE PuTa €861 3O DUS 3U3 2® PITOLIYOS {352 0B6L) (GBEL) 30 oD TT2YS w0f FDRSF{PPRE "IN

IC 25T3S TEPIATUT JOZ 250D »
SPIABMUC GRE6L WOIF =eRi/geuunosy
UOTTITE §°¢ ~ SL°E ©F ﬂoamcwmwl

rmmw T
dn-I235 O3 vwin@mrum Azzurzed
dunasbey o3 M@ﬂamnnm ¢ OL
- Aapuizea TUiEnTE
pPoseT0sSsSe 0% ﬁmrammﬂw 2q oL
| 3800 TBl0%
xe1ducs xoa7sus/LIsUTIoN/SUTK «

TutmTEIa Ul
o: pariddns ag oL {50861 oUR
30 DUD JYI P DIUCTSIAUS ITIU
[E2UN0Y UOTTTIH 9 o3 uortsuedir

-aeai/sauucs
wOTITIN gE-¢ A3Toeded BUTITISHE
soefead zewnTy/ozrouniy O3

dn=9I23 5 ‘UoTIORIZISUCD I3pupn

{Azeutsaz dnxabey
uo Juspuadesn voTsurdxy)
“E8/Te61 UT poTnpayss dn-33ess

cpgl UT poInpsuds dn-jxe3s
LB5L UT PRsaIR3lS UOTIDNIISUSD

5p6t UT painpayos dn-3Ie3§

s8/bg61 Ul 935T7dEOD DUR €861

spToudsy %0p
SI13Ya0 puw
TT1H UBNoIg WITON %6°Gi
mnes TTTR UaNOag BiL7g

HOTTTIC LS DL€

«d1opn

(s861L) BUTUTH UIP3SaM w07

STTIW OsEs 018’2 YOI %1L§
{=3s3 0gsL)

£UOTTTIO LT 00%‘C 140D %001

(pauMo

IAOD = ALL) PTONZAIUBA
ap SIUCTSIIAUL Op CPULS
. {pRaume

00 - 9AD) euriens
ap wmuelozouss -dxon
Toyeds:y vuTUMTY
capAH WSION ‘UORTTTIE
IEPTOUARY - USRE %5
NYOTY %61l

{¥gD) eldtumly op
RATHTTISEIA “BTD %0L
(PIUMQ  JA0D

“ITIR SEES  ODO'E

uuuﬁOMm.Iwz

soeloxg maN

3o9fozd mepn

1osload men

03 BPLIENTY ASTSION

{BTIEI3SDY
TATERMOTTIM) "PIT
BTIPIISOY L0 BOOTY

{eTpuI
'eSSTI0) eTPUI jo
“OD EMTUTEMTY [RUOTIER

{BTaNZ3UIA)}
(NIATXNYE) BUBTQEIUSL
a3TXnRG 2AD

(r12v3E

aangng ut perrddns ag on ‘syued uT 31”3 S O3 pPAInPaUlT Aealk TTTIW -~ gyAD) 9003 oty ‘el equoRY) WS
~1oT33e€ 92Ul 03 PRIIodK® Iy ©L  /ERULOR UOITTTIW 8 O3 uoTsuwdxi 00Zs-0S5LE 000's Op PTEA *BTID kLG~ UOTSURAXEY  91NON OP OTY ORDIBISUTH
sgazboxa 380D : : 303loxd mayg
H3 5 - AzxToedry dIyszaumo Aueduc ’ i
SUIBADY /e3eq Gn-31eag 1er1den T 2 .dTy L o JusTsuedxg {Az3unon) AvedweD

RIZw 00071

33 1XnRE — Ssueid jusudolsa=a(

£~J STAEy

{11254



2.1.3 Others

Argentina and Guyana have new or expansion plané for alumi-
num smelters; Jamaica, Surinam, and Guyana have new or expansion
plans for bauxite and alumina development.

2.2 Oceania .
2.2.1 Australia

(1) Aluminum

_With the background of abundant coal and bauxite as well
as polltlgal and economic stability, many plans have been
announced for new or expansion of aluminum smelters hased on
coal fired thermal power. The plants for Tomago Aluminium,
ALCOR of Australia, Boyne Smelters etc. are under construction
or have already started operations.

At one time, Australia had as many as seven hevw projects,
but a variety of restrictions on development, such as the
stagnation of world aluminum market since 1981, the impact on
natural environment, the difficulties in negotiations with the
state governments about electricity, and the government
restrictions on overseas capital participation, forced either
suspension or delay of all the projects. It appears difficult
to realize some projects at the preliminary stage unless
market conditions improve greatly.

{2} Alumina, Bauxite

It is highly likely that both bauxite/alumina develop-
ments by ALCOA of Australia and Worsley Alumina are realized.

Many development plans have been progressing in Australia
based on abundant coal and bauxite rescurces. However, long
term prospect in the future indicates that Australia will have
to face severe competition due to the entry into the market by
countries such as Indonesia and the South American countries
which have basic advantage of abundant hydropower and bauxite
regources,

2.2.2 HNew Zealand

. In addition to the expansion. plan of NZAS, the Fletcher
lioldings Consortium has a new project for aluminum smelter.
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2.3 EBurope

(1) Alunminum

In addition to the expansion plan of Granges Aluminum
(sweden), France, the Federal ‘Republic of Germany, and the
United Kingdom have plans for small-scale expangion plans in
order to improve energy efficiency and productivity. WNorway,
Tceland and Yugoslavia have pians based on new hydropower

developments.

{2) Alumina

Tn addition to projects of Aughlnlsh Alumina (Ireland)
and Furallumina (Italy), Spain and Greece havé pro;ects which
have already started up or at the planning stage.

2.4 BAsia

2.4.1 India

There are two smelter projects based on abundant bauxite in
the states of Orissa and Andhra Pradesh., National Aluminum Co,
of India (Orissa) is scheduled to start operation in its
integrated project {bauxite, alumina and aluminum) in 1985.

Bharat Aluminium {Andhra pradesh) plans to start with only
bauxite and alumina production, and to progress to an aluminum

smelter in the second half of the 1980s.

In addition, a third plan for new alumlna plant in Gujarat
is being investgated,

2.4.2  Other regions

{1} Aluminum

In additicon to Asahan Aluminium's plant in Indonesia
which started operation in 1982, there are aluminum smelting
plans in the Philippines and Malaysia. '

Plans for new or expansion aluminum plants in the Persian

Gulf based on inexpensive natural gas are being investigated,
- but they are at very preliminary stage.
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2.5 Africa

(1) . Aluni.num

_There is a new project owned by the Libyan Government.
Aluminum Co. of Egypt and ALUSAF are planning the expansion of
theix plants. 1In addition, there is a project to be started
up.in Algeria in 1984 and one in Zaire, although details are
unclear. o

(2} Alumina, Bauxite
. €
In Guinea, only one alumina producing country in Afriea,
there are three plans being investigated, an alumina project
in line with the development of Aye Koye bauxite at Boké area,
an expansion project by Friguia Consortium at Kimbo area and a
bauxite/alumina project at Dabola/Tougue area.

Besides Guinea, Ghana, Cameroon, and Sierra Leone have
new. or expansion projects.

2.6 North America -

2.6.1 -Canada

In addition to Canadian Reynolds' and Howmet Aluminum's new
or expansion projects; ALCAN has a new aluminum project in
Manitoba and Reynolds has a new aluminum project in Churchill
Falls. Except for Howmet, all these new projects depend on the
development of electricity. '

2.6.2 The United States

Besides Arcdo Metal's expansion project, Alumax is investi-
gating a new smelter in Oregon., There is no other new project
in the United States due to the increase in enexrgy cost.

The status of aluminum, alumina and bauxite development
projects are outlined above. But, recently, the world-wide
stagnation. of aluminum market caused the suspension of projects
in the world one after another. Even Australia, being con-
sidered as the most competitive country, has now come to the
stage where all the projects have to be suspended.

Therefore, it is extremely difficult to estimate clearly
the future supply of aluminum in terms of gquantity.
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III

Aluminum Supply and Demand Projection

Many organizations, research companies, industry analysts have

issued various aluminum supply and demand projections*for-shOrt,
medium or long term. In this Chapter a lony term supply_and demand
projection is made based on analysis and comparison of some of these
recent projections.

published Supply and Demand Projections

(1) OECD's projection of medium-term supply and demand for pri-
mary aluminum {June 1980},

{2) UNIDO's'projectién of medium and long-term final demand for
aluminum (July 1980}. . '

{3) IPAI's survey of medium-term primary aluminum production
capacity (June 1982).

{4) 1IBa's August, 1981 projection of medium and long-term
bauxite, alumina, and aluminum consumption (August 1981).

{5) Chase Econcometrics Associates Inc,'s medium and long-ternm
projection of demand for primary aluminum (February 1982).

(6) Mr. Stewart R. Spector's projeétion of short and medium-tern
supply and demand for primary. aluminum (August-September 1982).

{7) Kaiser Aluminum, Mr, James A, vais's projection of medium
and leng-term aluminum supply and demand (September 1982).

{8} Other projectioﬁs.

1«1 OECBb's Projection of Supply and bemand for Aluminum Industry

OECD published a report on the aluminum industry in June
1980.1)

As shown in Table F-4, this report assumed the annual growth
rate of world GNP to be 3.8% from 1978 to 1985, which was lower
than the 4.,1% rate from 1970 to 1878. Although this growth rate
seems conservative, it reflected the possibllity of significant
slow down of growth rate expected in 1980 and 1981,

1} Present Situation, Prospectg and Problems of the Aluminum
Indugtry ~ The Aluminum Indusgtry Entering the 1980's
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"Table. F-4 OECD PrOJectlon ~ Average Annual Growth Rates
- of GNP (1978 - 1985)

World total 3.8%
CUSA 2.3%
Germany, FR 3.0%
France 2.8%
Japan . 4.7%
CItaly : 2,8%
UK 1.5%

“ Meanwhile, GNP elasticity of aluminum consumption was 1.96
from 1960 to' 1965, and 1.38 between 1970 and 1978. Considering
this decrease in the elasticity, 1.2 was estimated as an appro-
priate GNP elasticity of total aluminum consumption until 1985.

Based :on this elasticity of 1.2 and GNP growth rate of 3.8%,
an increase rate for total aluminum consumption from 1978 to 1985
was estimated at 4.5%. At this rate, total aluminum consumption
was expected to expand to about 26,5 million tonnes in 1985 from
19,465 million tonnes in 1978.

on the. other hand, a trend of increase in aluminum recovery
from beverage cans, etc., was expected to increase the share of
secondary metal in total aluminum supply from 20% in 1970 to 22%
in 1980 ‘and 24% in 1985. It was therefore estimated that, in
1985, secondary aluminum supply would reach to 6.4 million tonnes
and hence demand for primary aluminum would be 20.1 million ton-
nes, equal to 26.5 million tonnes minus 6.4 million tonnes.

As for inventory, it was assumed that the inventory eguiva-
lent to 15% of the additional shipment was required because the
level of inventory increased along the increase in the shipment to
to consumers.

Based on these concepts, required primary aluminum preduction
for each year up to 1985 was estimated by calculating the demand
for aluminum for each year as just explained and taking into
account’ changes in inventory. The production capacity for primary
aluminum each year was also estimated by taking into consideration
the expansion plans of existing plants and the plans for new
plants with high possibility of realization. Then operation rate
for each year was calculated by dividing primary aluminum require-
ments- by production capacity. Table F-5 summarizes these
estimates,
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mrable F-5  OECD Supply and Demand Projection Summary Table

Required primary  p.ogquction Operation

benand fOF' alumi num .
primary a;umlnum produdtioh gap301ty : rate
{1,000 tonnes) (1,000 tonnes) (1,000 tonnes} . {s]

1978 15,200 - - -
1979 15,700 - - -
1980 15,600 15,600 - 17,500 89.1
1981 16,400 16,500 18,000 91,7
1982 17,200 17,300 18, 800 92.0
1983 18,500 18,700 19,800 ° 94.4
1984 19,400 19,500 20,700 94,2
1985 20,100 20,200 21,800 92,7

This report also made a projection of final consumption of
aluminum in 1985 by 5 consumption sectors in total of & countries,

i.e., the United States, Japan, the Federal Republic of Germany,
France, Italy and the United Kingdom as shown in Table F-6 below,

Table F-6  OECD Projection - Average Annual Growth Rate
for Total Aluminum Consumption (1978 -~ 1985)

6 countfy total* 3.6%
Transportation 5.5%
Electrical and machinery T 2.5%
Building and construction 3:1%
Packaging N 3.4%

Others 3.1%

* USA, Japan, Germany, Fed. Rep., France, Italy, UK

Based on supply and demand projections above, OECD commented
as follows: Considering the factors such as the scrap down of
some Japanese plants due to high energy costs and the trouble of
production experienced in the United States due to water ghortage,
it appeared certain that the situation of supply and demand up to
1985 would be tight., As experienced in 1974-197%:recession when
some expansion plans were delayed or cancelled because excess pro~
duction capacity caused troubles in the past, the same gitunation
would come again in 1980 if it was a recession year.
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In conclugion, OECD report expected that the seller's market
continued in aluminum industry for next five years.

1.2 UNIDO's Aluminum Demand Projection

In July 1980, uNIDO 1) published its report, titled "the
Development of Aluminum Sales up to 19920",

The data UNIDO u&ed for its projection of total aluminum
demand were based on ‘the OECD data on the final demand for alumi-
num by demnand gectors, which were Lransportation, construction,
packaging, machinery and electrical industry., Country-by-country
progectlons ware made for 10 countries, which included the devel-
oped industrial countries (the EC countries, Spain, the United
States, Japan) ‘and the developing countries (Brazil, etec.),
although emphasis was placed on the developed industrial
countrles.

The projections were based on data up to 1978 and forecasted
for 1980, 1985, and 1990, For projections, such unique methods
were employed as analyses of aluminum consuming industries and
aluminum usage situations and interview surveys, These are sum-
marized in Table F-7.

The total aluminum demand for 10 countries were estimated by
UNIDO at 11,25 million tonnes in 1980, 16.23 million tonnes in
1985, and 21.87 million tonnes in 19%0. The average annual growth
rates for the S5-~year pericds were 7.6% for 1980~1985 and 6.1% for
1985~1990, which showed rather higher growth rates than those in
other projections,

as for annual growth rate for each demand sector, the trans-
portation sector, had the highest growth rate of 8,2% from 1980 to
1985, followed’ by electrical, packaging, construction and machi-
nery. For 1985-1990, electrical had the highest of 8.3% followed
by packaging, machinery, transportation and construction. For
this period, it was characteristic that the growth rates had a
wide variation from 8,3% to 4.4% for each sector and, except elec-
trical and machinery, the growth rates for all other sectors fell
below those for the previous period.

Analysis by country showed those with high growth rates over
10% were Brazil, with the highest of 13%, Spain and Japan. The
countries within 5-10% growth rates were Belgium/Luxemburg, Italy,
and Netherlands., Other main Buropean countries and the United
States were at around 5% level or below. Comparing the two
periods, 1980-1985 and 1985-1900, Great Britain showed relatively

1) United Nations iIndustrial Development Organization
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