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1. The world market of aluminium metal /production, export and
import data/.

Aluminium is showing the most dynamic progress of all the major
metals. 50 years ago, in 1927 some 220 thousand metric tons were
produced of aluminium, in the same year crude steel made 9o
million tons, copper X.500 th tons, zinc 1.318 th tons, lead
1.673 th tons. No other metal has passed the one million ton
yearly production., Since 1927 the production of these metale
was, as follows /in th tons, steel in million tons/.

Aluminium Crude Steel Copper Zinc Lead
1937 493 abt 130 2.564 1,636 1.697
1943 1,949 145,0 3,023 1.830 1.482
1950 1,507 187.0 3.187 2.060 1.850
1960 4,543 343.4 4,998 3.151 2,717
1970 10.257 588, 3 7.583 5.230 3.983
1976 13.083 683.5 8.831 5.806 4,112
1977(prov.) 14,169 673.1 9,100 5,900 44700

Aluminium possesses certain excellent properties, <to which this
steep rise was mainly due. Firstly, of the major metals aluminium
can be found in the relatively highest quantity in the earth
crust: 8.1%. Iron makes 5%,zinc o.lo, copper o0.07, lead 0.02%.
There ie such an abindance of aluminium carrying ores that mankind
need not bother about its availability in the future either. The
problem is how to process it ® metal economically.

Secondly, there is the specific weight. Metals are divided according

to their specific waights in two groups: heavy and light metals,
the latter weighing less than 3 kilos per litre. Aluminium with
its specific weight of 2.7 kg/l is roughly 1/3 as compared with the
weight of @steel or copper and 40% of zinc. Mankind could not fly
without the application of aluminium. In roofing equal weight of
aluminium covers the treble surface that copper or steel sheets
would. There is a tremendous saving of fuel by using aluminium in
vehicles instead of heavy metals /steel, zinc/. If measured in a
cube, the volume of aluminium yearly produced is more, than all
the non-ferrous metals put together.

The third advantage of aluminium lies in its good corrosion re-
sistance, including resistance to most organic acids in foodstuffs.
Steel can be produced much cheaper than the non-ferrous
metals,so that these latter can only compete with steel if they
procure sowething what steel cannot.




The main vulnerability of ordinary steel is its poor resistance

tc corrosion. Therefore, the pleasant metallic lustre of alumi-

nium opened excellent possibilities not only in the field of
constructicns, housing, etc but also in packaging and household .
goods /pottery, etc/ since next to tin and stainless steel alu-

minium is the mostly used metal because of its resistance to organic

acids in food. .

As afourth characteristic, mention should be made of the elect-

ric conductivity of the metal. The classical conductor, annealed
copper wire pat at loo%, silver is put at loé6% /best conductor,

but much too expensive/, hard drawn copper 90%, pure aluminium

61 7,alloyed 45/70%, By a combination of lower price per ton and
of the difference in the specific weights, aluminium has made a
. big stride as an electric conductor, in replacement of copper, the
,main use of the latter is just on this field. Free-air, high-
voltage overhead conductors are since World War II. practically
exclusively made of eluminium. /On the other hand, thin wires, f
transformers, electric motors and low voltage use in general is ,
left to copper./ |

The metal smelt from ore is calle¢ "virgin" or primary, a dis-
tinction against metal gained from recycling /secondary/. Alu-
minium in the smelter is asseying usually min 99.5% or 99.7% !
purity /the main contaminations are silicon and iron/. Electro |
conductive metal should have silicon below o.lo%. The strength
of alunminium is raised by addins magnesium and/or manganese,
By a2lloying copper very high tensile strength can be attained. .
The casting properties are improved by adding silicon between
5/25%. In small quantities also other alloying elements may be
added or tolerated. The shapes cast in the smelter are ingots
/weighing 5-15 kilos, or more/, T-bars /may weigh one ton or
more/, billets una siubs ror direct use ia exirusion shop or
rolling mill.

The progress of yeasrly world aluminium production since 1960 is
shown below, in th tons, change in % compared to the previous year,
1960 4,543,0 +l0.8% 1966 7,208,7 4+9,5% 1972 11,649,0 +6,5%
1961 4,555,7 + 0.7% 1967 7,933,8 +lo,1% 1973 12,707,3 +9,1%
1962 4,956,9 + 8,8% 1968 8,519,0 47.3% 1974 13,808,7 +8,7%
1963 5,400, + 9,0% 1969 9,459,3 +11,1% 1975 12,699,3 -B,0%
1964 6,0%4,9 +12,1% 1970 10,256,9 + 8,4% 1976 13,083,0 +2,8%
1965 6,586,1 + 8,8% 1971 10,936,0 + 6,6% 1977 1,1 2, > +7,3

In 1974 there was a great decrease in the demand for metals,
n the Case of steel, copper and zinc one can see this fall ’
back even now in the actual price levels and consumption figures,




-3 -

and also i1n the guantity of surplus stocks, We will rcvert to this when )
coming to the demand. We note already here, however, that aluminium
mastered this situation far better than the metals mentioned,

According to all prognoses the yearly growth rate will stay in the
range of 5=7%. In 1976 virgin aluminium wac preduced in 4o countries,
lo years earlier it was produced only in 30 countries, - Many people ascribe
the present recession in steel to the fact that in 20 years the

number of steel producing countries has grown from 32 to 71. The in-
crease of aluminium producers did not depress the market, since there
was enough demand to avsorbd the same,

The world production of virgin aluminium by countries in 1976 was
the following (in thousand tons).

Germany F. R. 697,1 UeSede 3,656,8
France 385,1 Argentina 43,1
Italy 206,5 Brasil 139,2
Netherland 248,9 Canada 633,4
U.K. 334,5 Mexico 42,4
Norway 620,9 Surinam 44,8
Greece 134,0 Venezuela 46,5
Tceland 65,3 America 806,2
Yugoslavia 197,7 422006,2
g:zg:;a g?:;’ Australia 231, 3
Switzerland 78,2 New Zedand 13,8
Spain 209, 0 .

VWestern Burope }aﬂb Australia & Oceamg RY2YRY
Bahrain 122,1 gooF 24200,0
India 211.& S v 15500
Iran 30,6 Man. 2°3' 0
Japan 99,4 Czeca:(:tiaov g'g' g
Korea, South 17,6 H ~ ¢ 3 ’ 5
Taiwan 2241 China 180”0
Turkey : Z : & atimsaarhae

Asia 1, 364, 6 Centrally planned g
economies 2,856, 5
Chana 1513
ana P .
Cameroon 46:7 world total 13,082,9
South Africa _7&,4 /Source: Iletzllresellachaft/
Africa 13752

This does not reflect the smelter capacities in the different count-
ries, which was actuully '-,6 million tons. In 1974 the world pro-
duction of virgin aluminium was 13,6 mllion tons, In 1976 the USA
produced foc th tons, Canada ~ 400 and Jajan 200 th tons

less than two years earlier. This was a consequence of the gensral
decrease in the demand for metals owing to the economic recession.




Please see below the primary aluminium (also alloyed) exuort and import
oY some countries for tire ye.r 1€74, when psroduction was at
nearly full cavacity. The countries arc srouved as net expor-
ters or inmgorters of the metal /alco conciderins *he foreirn
tragin- in cemi~Tinished producs/. The tuble is by Tur not
comrlete, yet wiith tne exception of tne reople,s sepublic of
China it ircludes all tiue major imooriers and exaoriers
(thousand tons).

Lxaort Import xzort Import

.et_exvorters llet imoorters /x/
Canada €E1, 3 UeSaiie 16,5 461,3
’J.U.'J.i. ij,7 Uol’f. b6,9 280’7
horay Aol ,C 21,7 Germany Id 119, 3368,1
Greece lol,5 “rance 173,58 62,9
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cweden By 7 5443

Lhetherlunds 294,0 158,6 3elrium/Luxent., 7,5 1CE, &
1taly 23,3 250640
Japan 2442 284,8
Lwitzerlund 23,1  41,%

/x/07 tris 370 thn tons
Trom canudi.

z. The sunyly situation of aluminium on ike world market.

AC it pecome. otvious [rorm ihe list of clamirium rroducing
countriesz, the leadins oraducers Luvca rather Small suauly of
bauxite, if any, Trom domectic resources. (ou nuve deult exten-
sively witi tre world ruwuxite anc aluming sicture, co tnat it
saitices to ctute tnst ttne classical producers of aluminium of
Torth america filec.ns Lonudue/ and icutewursie /irance, Sermany,
nornay/ as well zo inose leadir,t industrizl seuntrics, whe joired
later: Jupar, Luwl, J.t., itrne Letrerlands, Italy, elc, have

pased their smelters orn locul enersy ard on the sroximity of users.

Jy farynot 21l of tiem have wn atuandance oL LYGrOLoUCT, wrich
since thc benrrin leoxe? ine mest economic “ource oI cnergy
susslye fet of the lewdine _roducers tre Canidinn, horwesiarn and
most of the Soviet aluminium smelting wWas always based on hydropower, The
United _tatec have mude beuide watersower cxtencive use of natu-
ral ras. The letperlands and Bahrain ~ave alsc hascd treir
smeltine or natural ~us and trere ic o numper 57 ambitious JTO0-—
jects to exjloi* domestic ©il and gas for uie construction and
operation ol smelters in oil-ricr couniries.

e e e




Yet coal is by [far not negiigibls, as eutlgy carrier,
since most of the medium and small size producers gain
electricity from coal. It is previsible that before the
end of the century the share of nuclear energy will con-
siderably rise., Only France ras a sufficent domestic
bauxite basis of the great producers. But a number of
medium-size producers are also able to fully supply their
smelters with local ore and alumina, like Brasil, India,
Ghana, Yugoslavia, Greece, China P.R., Romania, Australia,
Hungary , ctc,

Tt can be stated, therefore, that aluminium gmelti
extensively based on the 5,vailability“ ofm ene?&y'%‘n oon

+he proximity of demand, than on the abundance of ore,
inspite of the not always cheap transport costs

of bauxite and alumina. /On the other hand, bauxite is

processed on the spot to alumina in a ‘constantly growing

proportion,/

Aluminium metal can "much better travel" as regards
freight compared to the value of metal. Although it is
a "light" metal, one cubic meter weighing 2,7 tons,
aluminium can economically be transported. /The ingots
are bundled, usually weighing about one ton, but just
for easy transport also big "pigs" called T-bars and
weighing half to two tons, are becoming more popular,)

Aluminium is extensively transported from one continent
to the other e.g. Hungarian aluminium goes to Japan in
containers on the Trans-Siberian route atv a cost of

80 g/ton, by ship trom Hamburg to China at 5o-60 Z.

These make roughly 5-7% of the goods, value. ~ Very often
continental /rail or truck/ transport is much more cost-
ly than by sea to overseas.

In respect of government import policy it has to be

said that just because of the fact that many countries
produce thz metal in sufficient - or nearly gufficient -
quantities, it is not a rarity to meet obstacles. The
Common Market /EEC/ employs an import duty of 7% on

raw aluminium towardc outsiderc /non-associated count-
ries/. In the United States the import duty levied on
virgin aluminium is 1 £/1b for "most favoured nations"
and 4 £/1b for those lacking MFN., - Import duty is often
combined with import quotas in a sense that "duty free
quota" is allocated to a certain producer country, like
in the case of Norway to the merkets of the UK and Germany.




Recyeling is of great importance, since the virgin metal
represents orcsently a value ol 1,000 = 1,100 £ per ton.

It must be noted that secondary aluminium /Jusually scrapn/
can only be reused in the orocess if it is sul'ficiently
free from dirt and ity alloy iz clearly stated. Great care
is taken, therefore, to properly separate amd store the scraps at

the processing of semis to finished products /clean cuttings and turn-
ings are usually taken back by the rolling mill or extrusion works/,
Old scraps are sorted by the sorep collectors and are usually used

in foundries,

Secondary metal can be refined through three-layer electrolysis to
super purity metal of a minimum of 99,95 £ Al, This process is, how=
ever, as costly and energy-consuming as the production of virgin metal
itself,

fecyclin; of aluminium was 3,1 million tons 1n 1976,/excluding
countries witk centrally pslarred economicyl

The major countries using the recycl ng method were:

Germuny F.R. 345 th tonc
UeSeile 1,312 th tons
Prancc 137 ta tons
Italy 192 tn tons
UK, 238 th tons
Jawpan 526 th tons

This tornage means round 30,5 of the primary metal out sut
ard reorescnts the basis for the aluminium foundries.

/Some pure 2luminium has to be added, too./ licw nroduce

tion scraps from first userc are usually sent back to the
semi manufacturers,




3 Jemand for alumin.anm On une world aursccti

The congumption of urimery aluminium by countries in 1976
was the Tollowins . (In thousand tons)

Germany .R. 24,4 Hongkong 21,8
Belgium/Iuxemb 204, 0 India 170,0
France 492, ¢ Iran 36,2
Italy 69,0 israel 14,9
Netherlands 1ch, Japan 1,488,4
UKo 444, Korezx Rep. 41,9
Norway 113,¢ Lebanon 2y7
i*inland 28,9 Tulaysia 7,6
Creece 51,0 Jnilippines 14,3
mroslavia l4o0,c¢ Muivian 48,6
Austria lob6, C Thailend 13,6
wweden 114,5 Turkey 68, 6
Switzerland 104,06 otrer Asia 29, 2
Spain 22245 isia m
other Burope 20
Western Europe 3, JeleSeRe 1,690,0
UoSo}‘to "’434'9 ml)f'arla 40'0
Arsentina 56,7 German DR 2lo0,0
Brasil 217,9 loland 145,0
Colombia lo,0 Romania 95,0
Canadu ELUTEN Czechosl. 158,0
llexico 45,90 Funrsary 175,0
Venczuela 44, China *i ; 352,0
otner imericu 1i,3 Jther Lueh-Asia 22,0
America q,IEE.Q Cuta 1,0

Centrally planned

economie:s 2,886,0

Loyut 20y 0
Cameroon 31,6 auctralia 1684
Rp of South Afr. 00,6 Low Zealapd 224

: v
“ﬂozthar Africa Iﬁo s Australia & Oceania m

World total: 13,862,0
/source: Metallzesellschaft/

It is worth having a look at the consumption figures of the
main non-forrous metals /vrimary and refined/ since 1973
/for the sake of comparison 1969 is also included, as the peak of
the last praceding bvoom/.




Aluminium Index

1969 9,651,

Copper

MO0 TyL36, 5

1973 13,615,3 len” Gy 73,
1974 13,877,6 11,9 §&,303,8

1975 11,341,1 83,20 7,400,
1976 13,862,0 191,01 §,%0%0

-B -

Line

01,57 5,106,300, 3,837,4 &G,10
100y, 6, P14,4 4,041,4 Toa, o
N6 5y 968, 1L 9,01 4,391,31 98,87
B, 02 h9035,2 81,02 3,913,2 &i,11
V770057239 9,11 4,2683,1 96,44

Ih@ex Index Lead Index

This table shows convineingsly the strength of aluminium demand

against the other leading metals.

/The same applies o ateel vermn

gluninium./ Wrilst none of the leading metals have regained the
consumption level of 1973, aluminium has surpassed it.

The uame trend is reflected in the price of metals. Before com=-

parings aluminiwn to the othery,

it suould be noted thut there

are twa quotatioms of wluminiunm, which are rerarded worldwide
as moct important suaures for internutional trading.

Cne is the world export price of the Canadian company Alcun for
99,5 virrin incots cuoted in J.. centi per nhound, lor mll muin
world ports excl. ULn, Canada, UJl. and since 1974 aluo South
America. Uince 1773 this quotation wao

until 10,0 1973 5 471 from 2.7.1974 39,0

from 1i.6. £Tyls M from 1,3.1376 43,0
8 o0 M 1.6, 4é,0
2le 10V 33,0 " 1.4.1977 bl,0
31lea 3y 0

Next to tuis bis oroducer,s “officiul™ price iu of importince
. 1

the quotutior _ublished in the London
headins “certain other trunseetions' eil luroge.
to questiors of "ree murket" lster
weel, overleal we jquote the jquarter—

quote muy civuy o two bimes
1y averiret. il o view Lo e
“ . .

0f +hegse Lrancacliom 1w

\J

metal 1Milletin urder the
Jie will come
Since the Setal YWalletin

“oet Livd, thie overwhelbing part

e modne i ULLe dullkes, the ocurrency

vwas chanced aill e lect Crom o Jduly Y0 Lo US dollars,

[\

P —
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Very nectic variations, indeced! Trom ilovember 1973 for 12 months
tne asrice showed tie consccucnces and the uncertainties of

tie enercy erisis. Yet wren in most countries the price of electri-
city becume suestanticlly raised, the aluminiun cricec fell nar-
kealy, because of tnc clumpe. nlter a year of relative calm =t such
v lov. levelj which certuirly dia not cover tlie uroduction costeo

of the smelters, not to spez2k o o cover Lor rev invectments or
necessury exuenseu for older smelters o catch u with resulations
rawr orevailing for orotectiocs ol the eavironnment.

ut courer and zine d4id ever worse in the came aeriod, tecause
tr.ey could by Jar net Jollow tre reletive recovery ol aluminium
in 197¢ wed 19277. "he volavility of t e pricec ol "heuvy" metals
ig cioved rere, in the li-nt of the Londor lLetal hxehange
cuotutior.

fe LOLIETr Jire=burs Gelene aine 90y Reuined Lead,
L L7 min 99,57 b

year average lovest hisrest
1973 721,10 446 1135 [1364,To 150,25 938,0 | 175,0L 130y50 33050
1974 277,62 L iGoo oo [2Ec, i) dugyo CT:pc 200,00 El4,0 24,0

1075 5ho,55, ASTEo 626 |235,30 04,0  3E3,0 | 185,06 142,50 23040

N,

176 Lo, i 574 927 1304,236 323,06 Aul,5q 249,02 163,0 3020

1977 TUe,2u A28,50 ©o3a[230,17  T.,ec d4o,c| 204,11 201,00 42,0




worewd Mdreact s ocalien  loce iv o eol er ohen Jron end of Ly
1274 <le ricec o 14oo & 0cll baloy. .02 b withir  mort Sy und
owing U9 cnormous world clocks, ce. cer wns urcble to seri suuly
recover since. I Jucl, mun) ex erlu cnvisire w orescure on
tne price ol cocer ne fur lend e 1701, anins to oversu o ly
and the oiyr accurnulated stocks, which wmount to about 2 1/% ’
million tens and 4id not decrecse in 1277 wt 211, 1 1/¢ million

tone ol it zre Jut on the Lomuen 7 New York /Canex/ Cetal

Lxchease stocke, LLinost ne mive roductiov is ~rire or in tre

United tutes b Lresent, sivee 4. ¢ current trice o cooer

<085 nat eover the [ rouctics costo. SIlu) wio weelle 54 lur to

neise Chile asrec Lo oo _cenerul voliwr tory sroduction. ent o7 lo.

/toseiicr vite Lauinds,  Jaire wnd . eru/.

lutistiodly ziire oo o even iocer rise and onll ir _rice

i X973/74. Mhie ao due b0 trhe elioure nnd Giciointlir s of about
Lo million tone 27 swelter en_aciss in tre [nited oimles Tor
Jollutionr recsons. It unould e Notel, Lovever, that ob et
time Lo, or wore of tre concumers vere susllied ob Lie ofTicial
sroducer rice wihich ann ingecendent ol the  eiul m¥eoung;e
excecsive fluctuations urd keit in the runge of 200-4¢o B,

~Ccan see Iror tie tuhle thint leud has kept surprisingly well in

the yeurs uvince 1973. ‘te first reocuor Zor this ic that lead i
started at o very low urice level, il compared with dler me- |
tels /muirly zinc/ on lorr~ tera., Tewd rccovercd tlen much bet—
ier - und also its oresent ;rcujects ure bri-iter, - tian either
o oopper or zinc. .11 this iz due to tic incrensed cn 83 ofe 15
duction worldwide /batteries muinly/ woad since = number of old
smelters ure ;rodually discjjcarine tecmuse they connot comnly

O —

witn tre nem regulatiors concernirs sollution,

alumirium “as apparently recovered the recess of 1975 and excluding the
possibility of an unexpected, general recession in the lesding western
industriclized countries a steady increase in consumjtion can

vbe expected. Lven with a raute of expansior of 37" in the CECD
countries, emyvloying tie old "rule of thumb" according to which

the growtn of vluminium is 2 hizber tran the general rise of

the economy, we arrive at Y averace srowth rate. This fifure

is certainly not exaggerated, takins in view the 7 average of

the last two decades /and much higher rates before/.

It is envisaged, on the other side of tihe nicture, that because

new investments of aluminium smelters rave renerally sone baclk

in the lust years, a relative shortuce of aluminium will occur

around 1980. The stocks of cluminium have decrcased in the &

months of 1976 and first hal? 1977 oy 1 million tons from the

earlier 3 million, tons. In the meantime the utilisation of

capucity reached £6;. at the end of 1777. .




Discounting routinc ssintmenve ond smaller breuk-dowms in
the ojeruaticn, the world aluminium emelter capacity is near
to full cunloitation.

Jhut is hirhly grobatle recardins the price trend is a
further relatively modest rise in the next future, piving
place to muel more drastice changes upwards later on.

T4 iz woertbwhile tc have a Lok at the growth of per capita
consunption of aluminium i a number of industrialized
countries, by compuring 19%% wiih 1976,

1954 1976

UeH o (J.'ﬁ }1;5: 3'0 k{;
Aot ri 4,7 10,6
edorium/Iuxenb. 1,8 1,0
Jerznark 20 11,3
france 2,9 12,0
ltlolland 3,4 13,2

J apanr 0’ ';) 1‘)' 6
Canada 5 ] L 13’ P
Norway 4,5 24,0
fermuny, .. 4,5 19, 3
ITtaly 1,7 9,6
ujlﬂi]"l Nelle 7' 0
gwitzerland 96 12,7
vweden 4,9 19, 3
Uoll;lnl\o 11'“ 2L)|9

Jitl" mconomeblric methods & rather clear correlation can be
ectobliched between the per capita GNP and the consumption
of wmlamininm. In corsequence of the preatly accelerated rate
of inflution nf muny leading currencies in the last years

- and alse connected with the ceneral floatl of currencies

at resent, - no anproximate “farmula" rnay be quoted.

ilungary io relatively poor in mineral wealth, with Lhe
exception of bauxite. This is the reason why since four
decudes great efforts have been made to concentrate on the
usagre of metul possibly on aluminium. We can say with sa-~-
tiofaction that Huneary hes achieved really much in this
reocpect.

N
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4.1, Intecrated character and structure of the aluminium
industry.

The world aluminium smelter capacity was estimated at 15,8 million
tons in 1977. 6,837 th tons of thic were owned /in provortion of
their share in the indivicdual units/ by 6 intermational alumi-
nium comvanies.

Alumirium Co., ¢f -merica, Alcoa owned 1419 th tons smelter capa-
city in the UeLeney 77 in ouriname, 27 in [lexico, 30 in Brasil,
46 in iustralia, 7% in lorwuy, total 1,069 th tons.

Alear. aluminium Ltd, Alcan owned in Ganada 968 /by now 1,120/,
“Brasil 57, Japan 193, India 67, Australia 35, Spain
36, Worway 8o, U.K. 120, total 1,956 th tons.

Jeynolds jietal; Co., J.S5.a. 890, Canada 139, Venesuela 62, Iran 7, Ghana 15,
,U.ﬁ. 55, Total I,I‘IZ th tons.
Kaiser Aluminum and Chemical Corp. in the U.S.A. 669, India 26,
Dahrein 2o, australia 45, .ew Zealand 33, Ghana 135, German F.R.
40, UK. 66, total 1,034 *h tons,

Urine Xuhlmann : “rance 416, Netherlands 145

0, ) 00, Gupaln of, Cameroon 690, South Korea é,
total 9495 th tons.
Alusuisse, Switzerland S0, German F.h. 185, Worway 56, ltaly 24,
Yceland be, Austria 12, oLouth Africa 18, in total 461 th tons.,

Also the goveriments of the different countries recognized the
importance of aluminium ard 5,276 th tons of the world smelter
capacity was state-owned in 1977, with the following break-down:
Countries with centrally clanned economy: U.b.S.lte 2,410 th tons,
Rumania 200, roland 200, Yuioslavia 170, China P.R. 2%0, German
D.R. 84, Czechoslovakia 60, Hunrary 75 /total 3,489 th tons./
Other countries: Germun ¥.R. 339 /V.i. ./, Ttaly 252, Upain lo6,
India 113, Heypt loo, Bahrmn 386, raiwan 3¢, Iran 42, Turkey 60,
South. Korea §, Arcentine Jo, Brasil .o, Venezuela 52, /total
1,767 tons/. '

The four big l.ortr American comparies and mainly alcoa and Alcan,
whoenjoyed a monozolistic positicn ir their respective countries
before the second world war, were from ti-e very Peginning out
for acquiring capital share in bauxite mines of other countries
/at first in the Carribean Lea, them in africa, finally as far
a8 Australia./ "he same applied to alumina factories. In this

way the Nort: American "big four" had a majority share in the
bauxite supplying mires and alumina factories in the 196os.

"he situation was different with rechiney, insofar as the ¥rench
could rely on domestic bauxite. In fact, the integration in
Prance is going so far as to include within P.U.K. from bauxite
to semi~-finished products(Cepedur, etc,),practically the whole
aluminium industry of France.
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Ater tle second uerld war, with tno rocket-like prowth of
smelting and Hrocesiciny ol wluminium, the big compani es
realised ti:at thoy atoild not anly nwossess the baurite/alu-
mina side, 2 rav material bhasis of their aluminium produc-
bion but in owrdeir to outain profit roturrn o the metal, they
should also get o correcpondingly Figsh proportion of the semi-
manutfacturing pLinte, as cuptive market for the ingots.

L would go toc far to analyse here the capital share of all
the big intermationel combunies in detnil f1rom bauxite to
somis. It ohould suffice Lo voini out lechiney as an example of
integrated aluminium compeny. Not only does P,UK. hold in
posgession the total French production from bauxite to semi-
finished rooda but its forelen iwestments capiure important
narket shares in half a dozen foreign countries as well, be-
side the former I'rench part of liorth and Rquetorial Africa.

The bauzite and alumina interests of Pechiney you have been
acquainted with on preceding lectures. As we have montioned
earlier, I.,U.K. groupgs totul aluminium smelter wshare made

945 thousand tons, of whih 416 thousand tong were in France. The
rest i located Ln © other countries /see pagme 12 /, By the way,
the first smel ter in Africa was established by Pechiney in
Cameroon. - As regards semi mamiiacturing, .U.K. have the fellow-
ing shares of' participation abroad, apart from practically
pogsessing with pxclusivity the French domestic manmufacture:
T.L.M. Italy 64%, K. and E. Kaye, U.K. lco%, SIDAL Belgium

JB%, CAMEA Argentina 65 %, NJM,A, Yorocco 62 %, SHCATML Cas reom

%1%, Howmat USA 56 4, Aluminio de Ualicia, Spain 68 %,

4.2, Free market ol alumiriium,

Jimilarly to nickel, in which metal Cannda had for decades an
_overvhelwing =share of the wordid sunvply and inm which metal the
Internntional Kickel Compuny,s SINCO/ "posted" producer price
wag ot chuanged or years, even for doecadesn, the aluminium
ingot nrice announced by the bir tfour North American produ-
cers chowed on the surfuceg m stability,which could not be
compiared with the liwlineue of prices of the "heavy metals"
on the London [fetel Exchanuge which was re-opmmed 1in 1953, The
producer price, of ben referred 1o as the "official" price

of' aluminium inpgcets was oracvticnlly unchanged for each two
years 1998/59, 1%60/61, 1496:/63, or even 3 years of 1965/67.
It i obvious that such an immobility ol a metnl price is
artificial ard deess not reflect the true movenents of the
international market.
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~nilet the irterraled rolling uné extrusion werks or custing
Bl.ous were oblired Lo :a)y Zor insois the "officiuzl" arice ol
tre mother cou uny, thrc real fight wao taking place, when
selling their sroduce. .vis io, wnere intesrovion ended and
the forcesof "free market" came into oweriition. The rolling
mills itried to urotect their economy by acquiring of fers

from non~-irtegrated aluninima sroducers or from mercrants
holding such metal and used these : ¢ an instrument to Ret a
price below the "official" ingot quotutior of the aurent come
jany .

another methoa urectised by the smelters officixzlly muintein-
inT posted prices is to rans "Tidelty rebate" to lors~term
buyers /or evea %o rem-comers/, 1o srant interest-free
credits, store in user,s plant incsots "in commission”, etc,

As early us 12,0 hus tre Lordor "Uetal Tulletin" commenced
tne publicution of the usrice of virsin aluminiwrm 99,.-)
/later cluo 10,7,)/ emanating .‘rorn "otner zources". Lator
the rewding was crur.ed to "certain otrer truncuactiong"
and with Jduly 12376 the currency Trom & Ste to Ue.i. dollars.
This guotation ic movirs usually witr a cmaller or bigeer
difference /"discount"/ below the "sficial® nuote of Alcan
viorld exgort price. It hus occurred only two times since
20 years, even tren for short seriods that trhe free market
orice surnasced the oroducers’ srice namely in 1959/70 and
1973/74.

The reason, wny the free marxet price ic lower taus: the
"ouolicial" is trat thc interruted concerns try to exploit
an ontimum price Yor the incot “rom their own processing
plants, whilst when sellings to outsiders trhey are only too
dexible ir srantin, cencessions.

The free market turn-over ig Jresently estimated at So0-6oo
th tonu ser annum. The bigrest sinsle buyer is ithe reovle,s
Republic of China witr yearly loo - 2oo th tons, some times
even more. The two Canton fuirs /in tne spring and autumn/
used to attract many of metal merchants and also producers
and tre price level arreed upon /and the tonnuse sold/ in
Canton have an influence on the market for some time there-
after as well. In any case, also the Chhese buyers have
changed their purchase methods during the years and lately
the Chineze purchace delerutions visit in turn .est BEurope
and Japan to procure for a sood rart of the purchaces, which
were gooner done almost exclusively in Canton.

Interpational merchant compuniez are holdinz »sozsession of
a crowing part of physical metal coming to the {ree market
ard thus the cueculutive elerent na2s greatly ~rown also in

S S
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aluedindun ir the last years. /1t is generally known that copperis
Ly exnimle sudjent tu speoulubion by the mast differwmt parties on the
excinune, s currgagy hedge as well, as popular ohject of im-
veutment trust, « ...,

Lxtengive "ewup™ crerations have alse became a Fashion lately,
by whiceh holders of -luminiwe in thy 9if "erent nartey of world
can nave inbislantiLaa Prengdit by gwapping their "positiona™,

~ itecanuge of tho buagh Swonrd duty in the UEC and algso in view
of dmport licencdivs coasideritions i1 the Tast months a sepa=
rate nerket is  Adevelnpiry  for oustom-oclesrwd  aluninium ine-
Cota o the W0 countries.

dede Alveminiurs on tne Lomden lietad Sxchunge?
The ever-irvicrewsin® ousnis ties of aluminium coming to the free-
nirket and the sruriety ol nperations, which are very often most
attreetive alao to Whe bir slunindun vroducers, the chances of
fatrodusing alvmivium to the London Wetal EBxchange /UME/ have
greatly inereased lately. Tn fact, this subject is not only
ridely divcusscd buat the LXE hus a subcommisesion daaling with
thia,

Let us have ¢ brief look ut the charscteriotics ni Lhe metal
exchange aguins. %hMe regime of producer price fixation.

ne/ AlL the mijor nen-ferroue metaly are quoted two times
daily on the LI'E, except uluminium Scopper, lead, zinc, tin,
silver/. - I't is supposed that srhortly after aluminium also
nickel will wntor.

be/ The INE quctation is the generally rechgnioed price of the
metal not only in ingals, bul Deginmaing from ore/concentrate
to the senifiniehed/Cinished nroduet. Tt fu a genexml practice
to afmrue un un'aiy . cvier, Y oL civem g me! oY peine ag quoted
on the LHE in w1 wgreed future poricd, with 2 fixed returning
churge /R/C/ for ores/concentrntes, resp. transformmtion charge
for n higher rrrcesend product /‘;emifj'i_nislngd’ malnl an etc./.
¢,/ A3 ome of the most vuluable services of the lne"hmi exchange
is regarded the ffact that contracts ocan be coneluded from
vronpt to Jo days Torward, thereby giving the facility of
hedge, i.e¢. owciusion of 1he risk of price movements in the
period cewrred.

An examples u cokle mamufacturer sell his product for delivery
in 90 dayn, based or the "uninown” price on the LMK prevailing
tuen. Wilst he bays the ingeots nrompt, simultaneously he sells
“ee nane owanuliy fer 9% Jdayu, thereby excluding the risk of
orice Cluctuaticnn,. By Lam way, the IME contracts can be pro-
longed by 9o day: ewch nt Liberty, so the risk of price changes
omr langer time periods say bu 4issounted,
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There is such a lot of combinetiors und variations oround that
it vould £ill a booklet in itsel?., aluminium tein; the non-
ferrous metal io, 1,, this is urderstandable. The main ques-
tions are brielly thescc. L.,/ .lere doer +re - :24 gconony move
to in general? lverybody knows tsaat cartels /like producer
prices7 keep tnemselves beust in times of a bLoom. Since the zlu-
uinium market was rdatively strons ever in the worst deys of
the recent rccession, the o094 demand tel.s the uvroducers %o
foil the introductior of aluminium to *he excharge. <./ l.oat

of the leadins mercharts overating on ihe free marlket are

also amons tie lewdin: oro"ers cr. the Il.l. Irey rtove in the Hust
teen kecn on ~etting wluminium "to the narkei". Litn "ava s
und the rowins _arbticigetior of ".il cuastomg-clearea"™ motal
from outside, they prefer to muintein tre unsettled situation
/"muddle"/ as it was before. 3./ Generally and especially within

- the integrated groupe the manufacturers of semis and of finished goods

would srefer a realistic /nccura*e/ -auce for tre incot srice,
will they have the {air chance o voice trneir intereste? There
are many 3eocle around thinkin~ thai . re;ly Lo trese jues-
tions will be ziven ir 1970 or letest oy 1979.

“+ The s_uecific murket situtatior of aluminium semis.

It is cleur tiat the ri~ner alumirium io arocessed, tle righer
Jrice it will Tetch, Vet tris doec not mean +hat also the Jr0=
Tit or tre oroduct would cerrespondingly increuse, anrhow, the
cenerzl tvendercy ic not to stos at snelting out to et a share
on tre transformntior of the metal & well. .e have toucted at
thic question whren speuking of intesration. ot only the inter-
natioral compuries but the state ovned aluminiwn incdustry is,
of course, also intensively enrcred an the nrcecessire side.

Tre redly keen comvetition ir zlumiriunm is taking place just

at that level, at the sale of semifinished goods /Msemis"/,
Whilst the orimary aluminiunm production, sricinr and interma-
tional trade are characterised oy sreat publicty, the statistics
relative to semis end finished product are muck more comolex,
wWhilst the price of those semifinisned products, which are made
in biggest quantities, can be followed relatively well, the
higher qualities and specialities which certainly bring the

best returns, have no nrice publication at all,

It is also important to note that wailst tre smelting of alu-
minium can only be done in big unifs, with substantial capi=
tal investment, semis can ofter be produced economically in
small shopswith littile investment. Therefore, the production of
semis is much more diversified than primary smelting.

-
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‘on semis. Yo take the examjle of .iustria, the imgort duty is

ie acrquisition o7 o uinriket orore needs oroner stucdy of tre ac-
tual ctard of corgumptior domestically and of those foreign
merkets, which tuhe srocucer w1ll try to include. /kilst the
bisgest users /c.e cunle facierics, mass-goods manu:acturcres/
can be approuched direct, cisiriluvors will ve needed to reuach
tne zmall consumers, The so%entionel of tre murket in different
alumirium Oreducts nuy crezily vary in every country depending on
governnment, »rivete and (nreiyn investments, etc, ith the major
uses of alunirium ve will derl av tbhe end of this saper. Coonc=-
ration asreements, leasin,s opd olher verietleo /e.g. frchuase
cf know-how/ may also assist trne establisiment or develosment
cf semis manufucture.

tiention has 1c be made or the fact tnat the intermational
movenments of orimary /und sgecondary/ metul are oy far easier
than of gemiz. .iile the imuport of metal is levied wit:r rela-~
tively low 1w ort 2uity cr mey e duly Treey, if t-e imuorting
country does not produce same, the semi-manufacturing being nuch
more extended, in many countries you will find »rotective duties

17¢ for sheets and extrucions and £7,° on fcils for countries
outside ZEC and EFTA. - Also such administrative measures like
import contingents, individual licencing, »referential dufies
/ fevouring certain countries / frequently acgrevate the exvort of
semis to many, otherwisec potential, markets.

Aluminium bein~ a relatively soft metal, createst care has to
be taken at the packing and forwnrding. It bhapoens very often
that the great cave and thne expense with which the product was
made, are spoiled by defective packing, because the latter can=-
not witnhold the auress ol transcort and when arriving at the
destination, the semifinished oroduct curries the value of
scrap only... ‘hoever starts with che production of aluminium
semis, should strongly keep this in mind.

The imports and exvorts of some countries in 1976 /U.S.5.R. in
1975/ are enlisted below, in thousand tons /semis only/:

Imoort Lxport Import kExport
Germany “.R. 247, 3 375,86 Spain 12,6 33,6
Belzium/Luxent, 96, 5 19€,2 Uwitzerl. 30,4 66,8
France 175,2 105,4 Sweden 56,9 45,1
U.K. 128, ¢ 92,3 UeSeSeH. 3,5 1l01,5
Italy 6240 125,7 Japan 21,2 80,3
l.etherlands 136, 6 71,1 J.S.4. 1l08,1 238,6
Austria 32,2 64,3 Canada 92,6 17,7
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O, Oroups of semioroducts, hy »roduction techrologsye.

sereunder we cuotc tre production figrures hy tecnnology of a
few larie = urouucers, in 107:% /ii.lei. 1974/in thousand tons,

Jeeile Jeoan lisK. Italy
+lates, sheets, strips 295€3,23 241,95 161,1 120,0
Foils 239,13 03,4 4y 2 21,2
"™btes, btare, wire
uid extruded shanes l,0l5,¢ Tluy 3 110,46 a2
Klectric concuctors oDy a9, 3 4+, 1t
“Castines T9E,1 361,2 167
‘Foreingu 62y 0 1, by
rowder, Ilake, vucte 80,3 lo,0 7,¢

0T the "wrourat" crcducts rolled ~oods ure or the first slace.
from thick letes doar to feils /with a Few microns - 1/1000

of a milliweter- tuickness/ vll are maude witlh the same tecnno-
locy. a4 rrereated clab ic rolled throursn between two cylinders
/rolls/ to ret a trinner siuge and tihis ecrocedure ic repeated
until the finul thickness is obtainex. "ne metzl rets tarder
ai'ter w few "reductions" wrd will ve unrecled belore continuing
thke rollin . "ihe extremely rood malle<bility of cluminium is
snowed bty tre thickners of Toilu. “nly tin and srecicus metals
can be rolled to suclh gaure, /lately ulsc stuinlevs steel to
razor Lludes tut trat 3ic much thicker/.

The clussical ureet iu of one bty wio meters cize, one millimeter
tnick, 99 or 29,9 ., unalloyed. e rolling char:e on top of the ingot
orice used tc ve 300 to soc £ ver ton, ircludins~ packing.

-mall rollins shons cun roll out ‘rom rome cast small slabs
etrios, wnich they usuzlly cut to circleu i'or maxins~ nouschold
uteasils, ne mill ulvo Las a Founcry to remelt tre cutting

and ingscts and to cust tre slabu, with very cinple equigsment.

- rrom sucr snmull uritis uy to very btig semi-continous wide-strin
rolline mills Jwrere “o trousund tons are resarded sresently as
minimum ecoromic uize/ iz alurinium relled. sccordins to size,
alloy, heat treatment, tricinesc, tie price varies Vwidely.

“od, baru, wires can also he rolled at first betiecen conic /tu-
sered/ rolls zné tran druvn o size /it intermittent annoding/.

Sxtrusion is e other extencively uced tecrrolesy of maxins
alumiviwes scemis. Irctecd oi o Tlat slab or bloom the production
startc iror 2 round cuot villet, weich ic wrebeated and put into
the "rece tor" ol t-e extrader wnd tion wrecsed trroush a tool
civing the reocuired crosc-cectior oF tae wur. “he surfuce of thre




Lrdtuey 0o nG et e Ly v e atel .y Gredin. Tares ore cizcla-
sively L€ oy oruruasisn.

cantiac iu oniuide bhe crous of Mwrourrt! sroducts. .t Jrst o
mould iz mede ori the lisuadt wetid ic coured into, sbtadrin:
recuired sone! Je_encing upon ihe lyce ol uhe would, thie Ly oaes
are: aand cuotinc A i Droad-mace sond meuld Cor every cunt sense
rately/, - mould cuotiing, with permuneni /irciy mould-und recgure
castirn;;, ror com.licated sheoues, frewt series, accuraie meacurces
but with very cxoensive cuetine itoolo.
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feart

-
A..G

7. Grouy of semiosreducts, by ther uses and asuslications.

The Tollovin~ table shows the corswaptior of uluminium /i per-
cents/ of « Tev selected cursoean couniries in 1976 and also tre
total consumziion /tiousand toss/ in 1974 to 1976, as vell us the
sverase yearly rrowth rate ocetweer 13463 and 1970,

iest
' Udile égrmu g Mrena Soain Italy  Auctric sungury

Trans port 22,5 15,8 Thee 22,90 25,06 4,3 5,3
Irgineerin: O SR C | 4,C 4, Ced 2T 3,2
vlectrical 11,5 5,¢ 12,8 14, 4,7 13,1 2742
Comstructior 10,2 15,6 Gy 19,5 18,7 9,3 lo,0
Chemical, Joog '
arricultural 0,7 1,C 2,0 3,0 1,9 1,< 1,8
Tuckuoing 5,2 0,0 Ty 9,3 2,9 Ay > SeY
domesiic and
o.'ice T2 Ty0 el 9,9 17,3 2ol 33
Jovder and
saste 1,7 92 0y 2 2,1 0, 24 1,9
Iror and sieel 4,2 4,3 3y C 0,71 297 4yl PP
siseellureous 13,0 9,0 Ty 7 Tyl 3G RS 7,9
Boport of semic1ll 22,4 21,8 Sal Ml ioa4 29

Totul con-
sumntion

1974 613,4 1,081, 53,9 258,38 570,0 Q0,0 130,13

1975 496,4  Cle,0 wdad,u  235,1 441,56 89,4 183,E

1974 520,60 1,172,0 665,2 268,4 587,7 116,4 18440
yearly uaverue

crowth rate ) ) ’ L . '
1986/76 1, 9. 0y 9 H,2,- lo,0.° &,8. lo, 5% 7,9




The grouzing of congumption in India is the followings
electricul 520 housenold and congumption {roods 203,
tranaportation 127, tuilding and construction &%, packam-
ing 45, other 6.

In the field of trans;ortution aluminium Lag its obvious
advantage by tne low svecilic weiclht. automobiles have
very ~red vossibilities in using more aluminium, this can
rise to multisles of the \rc ort utilization. Jitk the
strivinrns to csave Puel, “11 nds of venicles ma; nrofit
oy enlarred use o° tie ”etul /e.'. rcilways/. on f‘e en-
gineerinf ficld tie comdetition still ~oes on bvetvie

zinc, iron and zteel, and alunianivm in custings

A8 regards electrcul conuuctoru, ire usacse ~reutly varies
amon; the diflerent countries. Trne main terrain veing
ovcrneud ll”ﬁ-VOluu"e curles, +hL coenswction 1 clonely
linked to elec tr1$1<‘u1vn araSrimmes. Lince durin:: tie
next cuarter ~' o century u ro. sure ol new clwnirium
cmelters will 2e erected in leus uevelcuea eounurics, a
sroscrticriitely lorce elecirification will necescarily

be connczcied,

“ne field of nackuin~ is orec ol tie main comsumers of alumi-
nium tecuuce of i%s resictunce to or;aric uecids in i'ood
stulfis, ils eusy hundlin end avility o eoixbine itk
sther materinls /oo cr, lasticu/. vie .. slics Lo domcs-
tic wind office uce.

Aaildins wrd corsiruction re Sroage iie]ga, wiers is 21}
3

Srooebilit; rent ,“:ntt.rLs ¢ b el sited, veccuze up
12 dute muiliin Loaon 1% i oo corvtunlly croning roite,
AE AT T8 ievre . Tl e wi:'iw tLis crou. Yo orivat
louses, ir uoul ¢ untrieu cresersly mblic ccnsiructions
and foctory Lulle “vle u. the bulk, There iu cli -t doubt

touv construction +ill slhow one of tie moct (yaamice rrovtle
in tue usc of aluxiriuwne.









