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Tables

There arc two types of tobles in this document = numbered »nd unnumbcred,
The numbered tebles, listed bcelow, arc "nnexed, "nd in the text of the paper
refercnee is mrde to them by number, The unnumbered tnbles occur throughout
the document ond follow the text,
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PRIMAEY 1.mTxL PRODUCTION AMND CAPACITINS

Primary .netal production
1. The developing world's share in ore oroduction of non-ferrous metals has

tended to increase in recent years, and this has in turn constrained the growth
in their export earnings. It is not su rested that this necessarily represents
an underlying trend, but it does represent a marked contrast with the situation
that will emerce if current mining plans in a number of these countries are

realized,

2. The developing world's share in orimary non-ferrous metal production 1.nges
from less than 5 per cent for aluminium up to nearly 70 per cent for tin. These
shares did not change much over the five years to 1964, and in the case of conper
and lead, a small decline was recorded. This paralleled the decline ir the
developing world's share of ores oroduced and there is no evidence in ag-regate

of an increase,

3. On averare, over the 1259=04 period, the metal content of the ores anrually
exported for smelting outside the developing countries was aggregated (tons):
copper 165,000, lead 300,00, zinc 580,000 and tin 40,000. These are inevitably
rough estimates, since it is exactly these figures that are most fragmentary:
the true values may well have been hicher,

Le The lack of integration in the ore mining and primary metal production of
the developing countries may also be expressed by the ratio between their

shares in the ore and in the primary metal production, In 1964 t.iese indicators
were as follows: (See Table 1).

5 In terms of average 1965 prices, the aggregate value added "lost" to the
developing countries by exporting ore rather than ingot metal might be for these
metals, excluding aluminium, of the order of $100-150 million annually, or
somewhat less than 1% of the developing world's 1962 value added in manufacturing.

6, “vidently, this amount micht havc a larger significance in the countries
where the mining of these ores is of crucial importance, as for example in
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Zambia, Bolivia, Chile, Congo, Peru and Malaysia.

To On the other hand, the net "loss" in foreign exchange earnings wouid of
course be much diminished by the increased fuel and raw material imports,
capital charges and costs of technical assistance as that would be required
for ingot production,

8. The world's total in aluminium production has more than doubled from

3.1 million tons in 1955 to 6.6 million tons in 1965. The sLure of developing
countries in the production remained insignificant although their aluminium
capacities grew more than ten times during this period but starting from a very
low level. Without mainland China, the developing countries produced 16 » 000
metric tons in 1955 and 182,000 metric tons in 1965. Their share in the
increase of aluminium production even dropped frop 5.2% in 19%/60 to 4.4

in 1961/65. This was one-fourteenth of their share in bauxite production in
the first,and one-sixteenth in the second period. Of the 1964 total product-
ion, roughly 1% was contributed by Africa (Cameroon), roughly 3% by Asian
countries (excluding Japan) and rather less than 1% by Latin America. Thus

in total, the developing countries contributed about 4-1/2% of world product-
ion. This picture is slighly different in alumina, an intermediate product
between bauxite and aluminium.

9. The proportion of developing oountries' ore production smelted locally
is smaller for gzinc than for copper, lead or tin. In developing Africa, the
aggregate proportion has averaged 40-45 per cent of ore production in recent
years, while in latin America the aggregate proportion has aversged about 25%.
The corresponding Asian average has been about 65%, but this is contributed
almost exclusively by mainland China and North Korea. If these two countries
are excluded, smelted zinc production in developing Asia is thought to be
almost negligidle, although the metal content of ore production is in the order
of 50,000 tons annually. The other regional averages also conceal wide
differences between countries. A number of countries have traditionally
exported substantial amounts of zinc. These include: Algeria (about 350,000
tons), South West Africa (about 30,000 tons), Tunisia (about 25,000 tons),

/ooo
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liexico (about 150,000 tons), Peru (about 200,000 tons). This reflects partly
the relative difficulty of smelting some zinc ores (problems of zinc vapour
condensation) and the considerable scale and capital intensity required in

some cases for economic production.

Primary metal capacities

10.  Aluminjum reduction capacity in the developing world (excluding mainland
China) has increased from some 107,000 tons in 1960 to about 180,000 tons in
1964. In Africa, the only smelter is that of Alucam in Cameroon: its
capacity, only marginally increased since its inception in 1956, is about
55,000 tona. In developing Asia, there is a smelter of 20,000 tons of annual
capacity in China (Taiwan),doubled since 196C, and about 53,000 tons of annual
capacity in various projects in India. New smelters are being established at
Koyna, Korba and Mysore and capacity at existing plants at Alwaye, Asansol and
Rihand is being expanded. In latin America, Brazil has had about 30,000 tons
of capacity for a number of years, while new plants have been inaugrated in
1963 in Mexico (20,000 tons) and in 1965 in Surinam (60,000 tons). To this
total should be added sore considerable capacity in mainland China of which

no details are available: some sources estimate it at 100,000 tons a year.

Juee
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11. Copper smelting capacity in the developing countries to*alled some
1,800,000 tone in 1965, 32% of world capacity. Copper refining capacity
at about 1,360,000 tons annually was about 20=25% of world capacity. The
four major producers are well known - Congo (Kinshasa), Zambia, Chile and
Peru; their combined smelting capacity represents some 29% of total world
capacity. Capacity estimates are shown in the table below.

Erimaxy Copper Capgoity = 1362

(1000 tons)

World E;ﬁ* 5.%

Developing countries 1,832 1, 359

of which:

Africa 915 886

- Congo 3715 245

= Southern Rhodesia 15 21

- S.W. Africa 20 -

- Uganda 20 -

- Zambia 485 620

Asia » 15

= India 10 10

- Korea, Rep. of - 5

- Turkey 28 5

Latin America 819 458 P
= Mexioco 8 a ’
- Chile 544 378

« Peru 255 41

Sources Copper - gg_;% i'ﬂnloﬁn, special issue.
iiy 1965. ,

12. Primary ging ospacity in the developing world is of the order of
300,000 tons a year. Of this figure, about 130,000 tons is in Africa -
(Congo, Zambia and Algeria), - and about 145,000 tons in Latin America
(Argentina, Mexico and Peru). Except in mpinland China and North Korea,
no plants of any ligiﬁcahco are known in Asia.
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13, Lead smelting is carried out on a much smaller scale than that of other
non-ferrous metals. There is evidence that in a number of countries nominal
capacity bears little relationship to production -~ the main constraint

being mine production rather than smelting capacity. In addition, in some
large-scale plants lead is smelted together with zinc: this mey already be
the case in lexico,

14, There are three tin smelters in Malaysia (one in Butterworth-of about
55,000 tons), Nigeria has one smelter (Jos) of about 10,000 tons a year.

The Congo has a smelter (Manono-Geomines/ which produced aoout 10,000 tons

during the war but now under 2,000 tons. There is reported to be a 6,000 =

7,000 tons smelter in Brazil (Volta Redonda - Comp, Estanifera do Brasil).
However, (as with lead smelting) much of the capacity must be nominal. In
addition, there are a number of small smelters of about 1,000 tons - in

Mexico, Argentina, Bolivia, Peru, Southern Rhodesia, lorocco, Indonesia, Thailand
and North Viet-Nam, Given the fairly nominal relationship between capacity

and production it is difficult to comment much on capacity trends, In Bolivia

a contract was signed with a firm in the German Federal Republic for construction
within two years of a smelter at Cruro with an initial capacity of 7,500 tons,

1] G_PRO ID_CAP I

15, Statistics on semi-fabricating activity are highly fragmentary in the
developing countries, due to the small extent of this sub-sector and its
frecuent integration with primary production and fabricating. The almost total
absence of information on scrap production and usage further complicates the
picture. However, on the basis of available figures supplemented by very free
ectimation, the rates of growth in semi-fabricating (shown in Table 4) are
considered to be indicative for the developing regions. In tonnage terms, zinc
appears to occupy the leading position in both developing Africa and Asia,
This reflects a relatively small share in imports of already semi-fabricated
parts and the growth of the galvanizing industry in a number of developing
‘countries, Aluminium, copper and lead appear to be semi-fabricated in roughly
equal quantities in the developing countries, It appears that aluminium

[oos
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semi-fabricating has not grown generally at a much faster rate than other
semi-fabricating; this is contrary to the impression current in many
quarters that the aluminium industry is growing much faster than that of
other non-ferrous metals. Aluminium consumption is, however, growing

faster than semi-fabricating.

16. Data on semi-fabricating capacity are very difficult to obtain and
are of doubtful value since nominal capacity figures can give no information
on the age and type of plant.

17. Also it is evident that some plants are used for more than one non-
ferrous metal and for alloys, and so it is only partly meaningful to allocate
plants between different metals. There is considerable overlap in both
terminology and practice between semi-fabricating and fabricating facilities.

18. With this caution, some fragmentary figures are given in Tables 5 and
6 for aluminium and copper. They are based on special issues of Maial
Bulletin of 1963 and 1965. The aluminium figures may be considerably out of
date.

CONSUMPTION OF SEMI-F4BRICATLD PRODUCTS

19, It would be extremely difficult to estimate the metal content of
fabricated items consumed in the developing countries. Although it would
inevitably be higher than the metal content of semis consumed since fabricated
metal products are imported on a considerable scale, it is unlikely that its
corresponding rate of growth is higher in view of the import substitution
policies being applied in many developing countries. And given the large
share of relatively developed countries in regional totals, semi-products
probably account for a large proportion of the total. It has been estimated
that for copper the inclusion of the metal content of imported fabricated goods
would raise the developing world's share of world consumption from 6 to 10%.

20. It will be noted from Table 7 that non-ferrous metal consumption
(of semi-pr>ducts) hes in recent years been growing faster in the developing
than the developed countries. This gap has tended to be widest for copper and

/.‘.'...
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zinc, in both of which the developing vorld increased its share in world
consumption by more than 1)) between 1959 and 1964 (in spite of the cyclical
upswing in the developed world). Should these trends continue, the develop-
ing countries'share in world consumption would exceed 10% in 1970 for copper,
zinc and lead. In the period 1970, the change should not have much effect

on the primary metal producing industries, but over a longer period the effects
will be marked.

21. It is apparent frcm Table 7 that the developing world's share in
alaminium and tin consumption is somewhat lower than for the other major
non=ferrous metals. This nc doubt reflects largely the composition of

industrial output in these countries.
THE ECONOMIC SIGNIFICANCE OF NON-FERRQU3 MCTALS

22. The presence and the mining of ore may initiate a long sequence of
industrial operations located in the developing countriesy as follows:

(a) Bereficiation and smelting, sometimes also refining after
smelting, producing saleable metal; '

(v) Production of semi-products from the metal through melting,
casting, hot and cold working, heat treatment or by direct
production of finished castings;

(¢) Manufacturing of finished products. (Outside the scope of

this paper,)

Starting with mini»g, this is the classical interpretation of ore-based
industrialization, a way of vertical and horizontal diversification of the
industrial production. The actual importance of the non-ferrous metal industries
in the economies of the developing countries will be analysed in the terms of
employment, value added and foreign exchange.

Ezployment

23. Although statistics on employment in non-ferrous metal primary product-
ion and semi-fabricating are fr:gmentary in the extreme, it is clear that the
importance of this sector in total employment is generally very slight indeed.

[ooo
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Very approximate estimations based on a variety of sources suzgest thut this
sector may contribute about 1.2% of total manufacturing employment in developing
Africa, about 0.1% in developing Asia and about 0.4% in Lztin America. By
comparison, the figure for the US is somewhat above 4%. These avercge figures
for the developing regions, hovever, do not adequately reflect the skewed
country distribution. The modal share for each region would be close to 015y
slightly above for Africa and slightly below for Asia and Latin imerica. A

rough size of distribution is shown in Table 7A.

24. The share of total employment in this sectcr between primary production
(smelting and/or refining) on the one hand and semi-fabricating on the other,
varies considerably between regions. The primary share ranges from above 90
in developing Africa through about 75% in Latin imerica,,down to below 40%

in Asia. More comprehensive statistics might tend to reduce these shares of

primary production.

25. For some individual developing countries, the primary sector has much
greater importance. In Zambia, it contributes more than 507 of manufacturing
employment, in Cameroon about 7%, in the Congo (Kinshasa) about 4%, in Chile
about 2% and in Malaysia about 1%. These estimates are only very tentative,
as there is considersble difficulty in separating mining (and attendant
operations) from primary metal production in the employment statistics of some
countries. It is evident that in the developing world this sector only
contributes more than 1% to manufacturing employment in the cace of major
primary producing exporters. Even in those cases, however, the amall
importance of the sector is striking in every case except Zambia.

26. It is difficult to analyse the way in which employment is aplit between
different non-ferrous metals because different metals are worked together by
single establishments. However, a major difference emerges between developing
Asia, in which aluminium manufacture probably contributes more than 30% of the
total,and tin perhaps as much as 15%, and the other two regions in which
aluminium and tin together contribute about 10% of the sector's employment.

In Africa and Latin America, employment in copper predominates.

fu
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27. ZEmployment in the sector has been rising in recent years foirly rapidly

in Latin .mcrica (14-15% annually), but not very rapidly in developing ..frica
(about 57 annually) or developing .sia (6-7% annually). The average developing
country is hcavily dependent on movements in the primary smelting/refining scctor,
In Latin /merica, the growth of aluminium manufacturing has been very rapid in
recent years, In the otler regions, there has been slackening in the growth

of employment in basic copper (.frica) ond tin (Asia) in rccent years, / more
rapid growth may be expected over the next few years,

Value added

28, 1In a typical developing country, non=ferrous mctal primary mamufacture and
semi-fabricating contribute only residually to the Gross National Product, The
contribution to total value added in manufacturing, typically, is oalso very smsll,
Table 8, based on very free estimates by The Economist Intelligence Unit, London
(since no rclisble published figures are available for most countries), groups

a number of countries, roughly, by order of importonce. In perhaps eight African
countrics, three .isian countries and two Latin .merican countries, value added
in this sector contributes more thon 1% of vaolue added in monufacturing; probably
only in four countries - Camecroon, Congo, Zambia and China (Taiwan) - does the
sector contribute more than 1 per cent of GNF at factor cost, It is to be noted,
however, that even in developed countries, primary non-ferrous monufacturing
cont.ributes only marginally to Total Final Demand, Even in the United States,
where the sector is large in terms of tons produced, primary non-ferrous manu-
facturing contributes only 0.64 per cent to Total Final Demand, according to the
United States Consus of Production of 1958,

29, It might seam surprising that valuc added is not generally more important

in this sector, not cven wherc it is a major one, There are a few exceptions,
including Zambia, But it is very difficult to analyse the Zambion industry,
becousc copper smelting and refining are generally treated with mining: a

rough ostimote would be that the manufacturing operations contribute 25-30 per cent
of total velue added in mining and manufacturing ond about 15 per cent of GNP at
factor cost, In the Congo (Kinshasa), the sector may contribute slightly more than
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3% of value added in manufacturing although probebly less than 5% to GNP,

In Cameroon, value added in the aluminium industry appears to contribute very
little more than 1% of GNP in spi%e of its role in the balance of payments
accounts. Fragmentary figures for China (Taiwan) suggest that the sectords
contribution to GNP may be slightly more than 1%. The small share of this
sector in contributing to GNP is due partly to the very small amount of
employment generated, the relatively high cost in smelting of the ore or
concentrate inputs and the very high energy consumption.

Ixport earpinss

30. Several developing countries are extremely dependent on exports of
non=ferrous ores and metals. The most critical cases are: Zambia, Bolivia,
Chile and Congo (Kinshasa). Zambia's dependence on copper exports only is
peralleled by that of certain petroleum exporters. The estimates in Table 9
include the value of ores as well as metal, but it is to be noted that the
development of local smelting industries may actually increase the dependence
of some countries on their export earnings from non-ferrous metals. Such a
development has effects on the debit side of the balance of payments - raw
material inputs, capital charges, repatriated profits and incomes - which may
be considerable, and which in the case of aluminium are critically important.

3l1. In relation to world pricing, non-ferrcus metals exhibit certain

gommodity charscterissics which sharply differentiate them from some other
primary commodities. First, they are durable and can be stocked indefinitely

without deterioration, although at a cost. The second important characteristic
of these metals is the existencc of a ocompeting source of supply - secondary
metal obtained from scrap.

32. As to the prevailing price systems with some over—simplification one
may distinguish copper and sine, which have a dual price system -

foos
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producers' price(s) and LME prices; lead and tin, whose prices are mainly deter-
mined by the LME; and aluminium which is not traded on the LME but for which there
are producers’' priceslowever, of course the LIE is not the only metal exchange,
and there are markets in particular areas and countries, particularly develop=-
ing countries, which are more or less insulated from the major price systems.

The Luropean Sconomic Community operates most restrictively in the case of
aluminium and has varying tariffs against semi-products. In the Far East,

the Japanese market and primary industry are large enough and isolated enough
from European and North American markets for a semi-independent price structure
to obtain. The Japanese price structure has some influence in other Far

Eastern countries.

33. The role of some centrally planned economies in pricing has at times been
important and may be so again in the future. The metals most concerned have
been tin and aluminium. In tin, they have traditionally been net exporters -
chiefly mainland China. In recent years the net flow has been small, although

the flow from mainland China has tended to increase.

gggket characteristics

34. Apart from the supply of secondary metal, however, the developed countries
are considerable primary metal producers from domestic ores, and have consider-
able domestic ore reserves. Thusyin addition to competition from synthetics

or from processes reducing the raw metal content of finished metal goods, any
policies pursued by developing metal or ore producers which had the effect of
raising the c.i.f. price of ingot metal of developed countries would run
considerable risk of provoking increased high cost production. This market

weakness of the developing producers is greatest for aluminium and least for
tin.

35. In recent discussion of the effects of price movements on consumption for
these metals, the view has tended to prevail that short<term price movements in
themselves are as important as the actual price level. There are of course

limits to the range of prices within which such a generalization could apply,

fone




1D/CONF.1/43
English
Page 15

and it may in part be a rationalization of an inability to establish more

reliable price elasticities.

36. These considerations provide an important justification for stable
prices from a consumer point of view. From the producers' point of view, the
need of stable prices is just as important - in development planning of invest-
ment and in projecting foreign exchange flows. In the case of aluminium, the
developing export producers have to some extent mitigated this problem by long-
term contracts with individual major firms which shift some of the risk

(and attendant profit) to these firms, Alucam - Cameroon, Valco - Ghana,
Suralco = Surinam.

31. An important consideration may be the inflationary impact of high but
fluctuating prices in those industries where employment is considerable - the
mining operations of copper, lead, zinc and tin production. at times when
metal prices are high (e.g. 1965, 1966) it is Jdifficult to resist wage
settlements which would not be reached if longer term average prices were the
decisive factor. There may, however, be priority conflicts here, apart from
the need to avoid inflation and ensure smooth planning, for some developing
countries and for some - capital intensive - projects the present value of high
export receipts in the short run is very much more than the (nominally) same
value received over a longer period. That is, the implicit discount rate
should be very high.

38. This conflict could be represented in part as one of choosing between
maximising short or long = run earnings, the choice being implicitly dependent
on the discount rate assumed. Superimposed on this, hovever, is a problem of
rigidities which ocours in any economy - wages can be raised but not lowered,
employment and employment expectations can be created, but it is dangerous to
reduce employment. This latter problem points clearly towards stable prices
unlees a particular case could be made out for unbalanced growth initiated in
the export sector. However, the arguments for stable prices are reinforced
by the demand considerations in the developed markets,outlined above.
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39. Given the important cyclical effects of demand and the political and
economic factors affecting developing suppliers, however, a pre-requisite for
stable prices is adequate stocks and finance on the part of those administering
the stable price policy and a willingness by producer and consumer countries

to accept rcgulation of supply.

Price developments

40. Aluminium prices vary widely through the world in spite of their consider-
able stability in major world markets. This partly reflccts for-reaching
integration of the industry from mining through semi-fabricating. The following

table shows somc price diffcrences for irgot mctal in 1963 (8 per ton):

United States 507 Moxico 589
United Kingdom 507 Brazil 625
Franco 510 Cameroon 410
India 656 « 700 Norway 444
Japan 616

Alongside the producer prices recently have been discount prices which in 1965

may have sometimes becn $50 per ton below the normal price. In part these may

be prices paid for Soviet aluminium sold to independent semi-fabricators. Some
commentators talk of a "free" price, reflecting the incbility of big producers
wholly to control the market. The developing countries could be doubly disfavour-
ed by such a system boccausesgbeing individually of morginal importance to world
tradeythey may tend to buy ot the highest and sell ot the lowcet price.

41. In India, where the domcstic aluminium industry supplies the bulk of
domestic supplics, fair ex-works prices for domestic producers arec estimatcd

at regular intcrvals on the basis of cctual costs of the Tariff Commission as

a basis for assessing the appropriatc level of tariff protection, currently 35%
ad valorapw. ™he producers however then appear to be free to fix their own
prices, not necessarily at the fair ex-works price.

42.4 Tho effects of rccent price developments in copper are difficult to judge,
as also are likely future price developments. The UN/ECA/FAC Zambia mission,
writing in thoe opening monthe of 1964 when the Zambian producers' price was

/’0.’.
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about £250 2 long ton, considered that price might risc to some £280 a long ton
(Which it did in 1964) with only very little substitution. Above this price
the lcsgses in sales to substitute might become sericus, and nbove £300 a ton
the price elasticity would reach or oxceed unity, sc that any further rise in

price led to a morc than proportional fall in volume and a fzll in value of
sales.

43. A number cf qualifications arc necessary. Firsty,it wos assumed that
other competing prices rcmained constant: this has not happened, although
tho rise in copper prices since 1964 and 1965 has far cxceeded that of other
non-fcrrous metals. Sceondyit was assumed that these substitution parameters
would take time to work through. Third, however, thec cxperts did not stato
whether thesc effects were nct of the underlying growth in demand. If they
were meont to be net effects,thcn they scem clearly falsc in the light of
subscqucnt trends.

44. Primary tin prices have tended to risc since 1358 and in 1965 averagcd
about $3,863 & ton on the IME. The Third Intcrnational Agrecment in 1966
docided on & buffer stock price range of £1,100-1,400 per long ton
(83,009-3,829 per metric ton) for the period 1965=70. The Sccond Agrcement's
price range was £1,100-1,200 ($3,060~3,282) but by 1964 the buffor stock waos
exhausted and the average price rangc was above the ceiling. The new price
range ropresents a compromise betwoen consumer and producer intercsts, but it
is probcbly implicit in the agrecement that the effcctive floor will be

£1,200 (23,282) since the buffer stock mananger mey bogin purchasing at this
price (he must purchase ot £1,100). 1In recent discussions of tin prices,
therc hns becr. eonsiderable acceptance even by consumcrs of the view that
prices in the crder of 3,300 must be a minimum for the next fow yoars if o
steady supply of primary tin (s.mewhot greater thon the present level) is to
bo mainteined. This is o considernble change from the levels impliecitly
acecpted o8 desirnble when the Second Tin Agrcement was cstablished in 1960,
and reflects both supply difficultics in somc major producing countrics =
Bolivia,the Congo and Indonesia, in particular - and thc effects on demand

/...
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of the prclonged economic upswing in the US.

45. It may be wondered, however, whether the average price will not remain
for o year cr so in the selling end of thc buffer stock rangec or above. The
mojor producers hove tended to cxpress the view that o further risc in average
prices may bc necessary to finonce modernisation and ccensolidation of major
mincs ~nd to ensurc the viability of small=scale mining. It is difficult to
fcrm on opinion on this. The Robertson Report, produced under thc auspices

of the ITC, and based on questionnaires to governments and completed in 1963,
attompted to make projections of supply and demand on the basis of alternative
pricca of £700 and £1,100 per long ton. The aggregate conclusions for the

world were (except for centrally planned cconomics) ('000 long tons):

1965 210

£700 £1,100 £700 £1, 100
Froduction 147-155 158=165 135=152 163-183
Consumption 165-170 184.5=200.5

It will be noted that these projcctions have, in the czse of 1965, already

becn falsified by events. The worlc output in 1965 (centrally planned

economics not included), as cstimatcd ty I1C, wac 142,000 tons, whilc the
averege price wes somc £1,412 andl primery consumption may have beon some 167,000

tons.

THE INSTITUTIO F i

Public and private scctors

46. The primary non-ferrous mctal industry in devcloping countrics has neon

hitresrto largely owned and managed by expatriete internationcl corianies.
With some exceptions indicated below, finance has come minly .rom *lLrse
cxterncl sources cr from re-invcested foreign exchonge ev.ori enrnings. The
industry is to o loarge extent integratced with miniug which ic the predominant
partncr and the major user of investment funds. As o result only frogmentory

figurcs are availeoble on the flow of investuent *> the manufocturing sector.

47. aluminium rcduction in tL: developing world has been very largely a

foe.
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private sector opernticn. If the public scctor Chincsc (mainl:m".) anl North
Korcan freilities arc excludcd, the only public scctor smclter in opcration
is thought to be Talee in China (Taiwan). (20,000 t:ns). This is wholly

government-owned. This situ~ticn will change as scveral Indian publie

scctor plants cre scheduled to e'me into speration in the period to 1970,

The projected Iranian smelter would be majority-owned by the Govcrnments of Iran
and Fakistan, while the projected smelter in the Republic of Korea would probahbly
have government participotion. In 4frica, the possible ULR project would
presumcbly bc wholly in the public sector, It scems likely that prcsently

envisaged Latin imcrican projects will have mejority private scctor ownership.

48. It is much morc difficult to analysc the rolec of foreign privatc and
public cepital in existing and projected aluminium smelters. First it scems
clear that all the existing plants in the devecloping countrics (cxccpting
North Korcz and mainland China for which data is nct availablc) have close
technical links to one or another of thc major Western produccrs. In the case
of Alucem in Camercon the collabor~tion is with o ccnsortium, although Pechiney

is the dcminant party.

49. Thc dependence of the developing countries' aluminium industrics -n the
small numbcr of big intcrnationel companies, is @ refloction of the high
capital intonsity of the industry and also of the lock of intcoration in
their aluminium industries. In the case of proscat an’ potenticl africen
producers, of asion produccrs outsicde Indis, andi >f Surinam, Vencrmneln ar
Guyana, the dependence for the foreseenblce futurc on expurt arrkcls i wao
devcloped countrics d.minated by the big firms is eritical. This depcndence
stems both from the insufficicney of domestic murkete onc also from the need

to earn foroign exchange to scrvicc the capitcl investment. It is typically
written into the original conirnets for esteblishing thesc plants that the

forcign collaborator will have first call on the output.

50. Somcwhot less than 90,000 tons, or 5%, of the developing world's copper
smelter cnpacity in 1965 was stntc owned. Of this, 54,000 tons was contributed
by EN/MI (Chile) and 28,000 tons by Etibank (Turkcy). In nddition, tho

Joon
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Mexican Government had holdings in the Conception del Orc smelter of 25,000
tons. 4 slightly higher tonnagc of refining copacity wes stotc owned, with
ENAMI contributing 80,000 tons, Etibank 9,000 tons anl the Republic of Kores
Govcrnment 5,000 tons. Expatriate compnnics own or managc a very high
proporticn of smelter ond rcfining capocity.

51. The "Chileanisation™ laws passcd in 1966 will, if fully oarried into
effoct, profoundly affcct the institutional framework of the copper industry
in that country.

52. The primary tin smelting industry has up to now becn cven more concentrated
in the hands of & few large componics than other non=forrous emelting industries.

53, This situntion may be changing somewhat now with the setting up of
smeltore in Thailend and Indonesia. Both are lilicly to hove exclusive rights
to smelt local ores. In Qotober 1965 the Bolivian Government stated that its
policy was to heve all the country's orc smelte domestically. If these
projeots cre fully realised,they will serve to reduce the monopoly elemonts
thot up to now have boen a feature of this industry, as well os to incroass
the contribution of tin to the industry of these countries. On the other hand,
o8 indicated elsewhere, valuc cdded in smelting non-ferrous ores is relatively
small, and Bolivian ores in particular have traditionally proved technically
complex ond difficult to smelt. Moreover, the setting up of smelters in these
countries = particularly Bolivia = will in the short run increawme their
economic dependence on tin exports.

Sustom smelting

54. In aggregate in the developing world, ocustom smeltinz is relertively
unimportant. /. ocustom smelter does not own the sources of the ore he uses and
may not even have large contracts to purchase ores from particuler mines. In
the develoring countries, integrated ownership of mines and smelters has
tended to predominate for copper and lead. In thé case of tin, custom
smelting hes predominated in Jsia, in Bolivie cond in Nigeria. For gine,

the pattorn veries considercbly from region to region, but custom smelting

one
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is importent in some cases. Most nluminium smelting is not custom smelting,

since the requirements of nearly full capaclty operation have led mainly
to coptive alumina sources or bulk long term contracts.

55. Nevertheless,custom smelting seens likely to hove an important continuing
role in some developing countries. In some, the smelter is operated by a
state concerny for example the ENiMI smelters at Paipote and Laos Ventanns

in Chile are understood to have participated in a zinc smelter operated by
the Cia Minera Macucozac. The importance of custom smelting to a doveloping
country may normally be that it allows the continued existence of small-scale
(ezonerally more labour-intensive) mining sectors alongside the large-scale
sectors in those countries where private ownership of small mines or of rights
to mine is judged to be important. Even if mining is a public sector activity
it may still be that a central government authority or e privete company will
have the relationship of a custom smelter to local public mining enterprises.
It may be thot this will be the type of relationship which will be found to
be suitable in .lgeria, after the recent netionaligation of private mines.

56. 4 variant of custom smelting is toll smelting in which the smelter does
not actually purchase the concentrate or metal dbut merely charges a fee for
smelting or refining it. This is ot present the case with Indian zine
production, which is shipped under contract to Japan for smelting. Perhaps
somewhat hypothetically, the arrangement between the Volta River authorities
and Valco has in some contexts been described in the langunge of a toll
arrangement, with Velco charging a fee per ton of alumina smelted. This seems
likely to be a fairly nominal toll arrangement, since; first, Valeo is under a
contract obligation to smelt a certain volume (or at least to purchase &
certain volume of olectriéity), second the alumina seems likely for several
yoars at least, to be imported (from captive Kaiser sources); and

finally the bulkof the aluminium smelted will presumebly have to be sold by
Kaiser on international markets in order to earn the foreign exchange with
which the electricity is %0 be purchased.
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Remionel onl sub-resicnal co-operation cnd intesration

57« The rrospects of recional an’ sub=-rc-icnal co=operation and integration
are lorgcely Jdeterminc’ by the predominance of traditional patterns in this

sector betwcen develoring primary producersand eveloped menufacturin~ countries.,

58. This pre‘ominance reflects itself in the importence of the big
international companies in 2luminium, copper, tin and zinc, in the almost
complete dependence hitherto of the develoring countries on the flow of
private foreign capital to develop the in‘ustry. In some areas, principally
in Aifrica, the rrevalence of traditional currency arrangements and preferential
trading crrongements between developed and developing countries is still
important. In the cose of the EEC and its ..ssocicted Overseas Countries, there
are nov two aluminium smelters in the developing world (Cameroon and Surinam)
whose almust exclusive function is to supply aluminium to EEC countries under
the preferential i0C tariff system. It appears that Cameroon's aluminium
would now compete: on a price basis in ifrican and world markets, an’ there

is a limited but growing local trade. Nevertheless, well over 90% of the

production continues to flow to EEC countries.

59. 1In typical cases of export producers, the export of metal to developed
countries is the means of servicing the foreign capital invested in the
industry. In the opinion of observers, only to a limited extent would it be
rossible to alter the trading pattern to promote local integration unless

the sales with the integrated market were for hard currency. In some cases
there are additional advantages to primary producers from export sales to
developed countries: payments of taxes and royalties to the developing

country tend to be paid more promptly (it has been sugzected) if export

of metals is arranged under traditional patterns by the international companies.

60. There is some evidence thet freely convertible currency arrangements

have hampered the development of this sector in some areas. In the franc

gone or the currency board system applicable in some parts of the sterling area,
it may be that the freedom to remit profits and capitel has not promoted

/‘oo.o
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the development of the smaller-sccle semi-fabricating activities and has
led to a higher proportion of the copital in large-scale smelting and refining
being held abroad ani a higher proportion of the profits being remitted.
It secems thot hitherto such currency arrancgements in parts of the franc
zone and sterling area have not sufficiently encouraged the employment

of local labour or the input of loccl rew materials.

6l. is to some specific initiatives, regional co-oreration and integration
in relation to the domestic market has been proposed, e.g. in the field of
aluminium,at the regional conferences on incdustrialization. The primary
aluminium industry appears to require minimum scales of plant capacity in
excess of most developing countries' markets. Regional co-operation is
necessary, if aluminium plants are to be estgblished to supply local markets.
Over and above the existing firm plens in developing regions, probably only
one more project is fezsible in .frica, one or two more in ..sia and two or
three in Latin /imerica in the period to 1975, unless firm export markets in
the ‘eveloped countries were guaranteed.

62. EC.FT nluminium experts have recommended the establishment of a regional
organisation. Establishment ef o permunent inter-governmentel committce
and an sluminium ..dvisory Committee (representing internetional companies)
is suggested by nn EC.. expert,

63. Lt the level of semi-fabricating, some types of plant can be set up in
most developing countries by 1970 to 1975, since the scale need not be more
than 2,000 to 3,000 tons. In some cases, where regional markets are
relatively well integrated, a joint project can be recommended. But freight
is always an important factor in marketing these metals. Further, it may
well be in some cezses (as in .frica) the existence of a really local
semi-fabricating plant will help to generate a local market which might not
be generated if supplies needed marketins from some distunce. Especially
in the case of aluminium, present consumption levels are low, not simpiy
because of low income levels, but because the market has not been actively
stimulated at the locel level.
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TREND D _PROSPECTS

Aluminjum

64. Consumption: Per caput consumption levels in developing African countries
(at about 150 gms per annum) are among the lowest in the world, reflecting
partly the very low average incomes, and partly the lack of fabricating and semi-
fabricating facilities. Aluminium has special advantages in the developing
Africa context which could lead to very rapid growth, including corrosion
resistance and lightness, which make it suitable for low-cost housing
applications, transport and electrification. If the past approximate relationship
between GNP and aluminium consumption were taken together with semi-official ECA
targets of 5.5 per cent compound GNP growth, the pro jected consumption growth
would be about 7 per cent annually., A realistic maximum growth rate taking into
account substitution in new uses might be some 15 per cent anmually. On the
other hand, if recent trends were straightfomrdly extrapolated, the average
annual growth would be 4 per cent,

65. These alternative projections give the following results ('000 tons) for
Africa:

At average annual growth (per cent) of:

& 3 i3
1904 Pl 973 A0 4973 A0 A
34 B 52 51 n % 158

Aluminjum consumption is growing at nearly 12 per cent annually in developing
Asia, and continuing growth of this order may be expected over the pericd to 1975.
This would give ('000):

196k AN 973
Developing Asia 290 563 983
- excluding mainland China 190 3% Ghly

feoo




ID/CONF.1/13
English
Page 25

66. Projections of Latin American aluminium consumption are complicated by
difficulties in estimating the base year figure. The EIU 1964 estimate. » 120,000
tons of semi-product, is well below the ECLA experts' 1963 figure of 125,000 tons.
The discrepancies principally concern Brazil. The range of plausible forecasts
for 1970 and 1975 for Latin America as a whole is thus rather wide, as is shown

in the following table ('00C tons):

Assumed rate of average

lmm_m?_m__

ECLA experts 265 L2
EIU base: i) at ECILA
growth rate 220 365 10.6
i1) at 1959-1964
rate 211 3] 9.9

The developing world's share of world aluminium consumption is likely to increase
but not dramatically, assuming,as in the table below, a world growth rate for
consumption of 8.5%. This is the tremd 1959-1964 rate and is roughly in line with
other projections and with informed opinion,

World Aluminium Consumption
Assumed n;o
of Mh
5 1970 1975 19& 1970 1975
World: 8.5 7,500 12,300 18,500 100 100 100
Developing countries 1.2 hidh 83 1,419 5.9 6.8 1.7
Africa 7.0 1A 51 77 0.5 0. 0.
Asia 1.7 20 563 983 3.9 Lb 5.3
Latin America 10.6 120 220 365 1.5 1.8 2.0

Copper
67. Vorld copper consumption is projected to rise at some 4.5 per cent annually
over the 1964-1975 period.

/‘COC




ID/CONF.1/L3

English
Page 26
Vo C o)
Assumed annual
rate of growth  '000
per cent lw
World: L5 5,280 6,917 8,606
Developing countries 8.0 368 581 852 7 .0 .l. 9.9
Africa 9.1 30 50 Vi 0.6 0.7 0.9
Asia 8.0 226 359 529 he3 5.2 6.1
Latin America T4 112 172 246 2.1 2.5 2.9
ilead

68. Future consumption prospects for lead are much affected by the possibility of
substitution in its more important uses, even in paint and batteries. The
projections shown below are illustrative of recent past trends. Asian growth seems
to have been more rapid than in the other developing regions,

Lead Congumption

Assumed annual

e ca %

World: 3.7 3,600 4,464 5,328
Developing oountries by 337 445 565 9.4 10.0 .6
Africa 0.6 L2 43 45 1.3 1.0 0.8
Latin America 3.0 138 166 192 4.0 3.7 3.7
&ing

69. Projected rates of growth in sinc consumption are relatively high for each of
the dmloping regions. The bulk of consumption growth has been in galvanising, a
fairly small-ecale activity, This trend seems likely to continue, although it may

be that in sheeting products aluminium should and will supplant galvanised iron
to some extent,

[eoe




Zinc Copsumption

Assumed annual

rate of growth 1000 % of Tota
per cent 1964 1970 1975 1944 l§%0 1975

World: 5.5 ‘h 250 5)865 7, 610
Developing countries 9.2 370 644 1,033

Africa 16.0 39 92 188

Asia 9.0 23 375 578
Latin America 8.5 108 177 267

Iin

70. Tentatively, the following projections are suggested, although they are
considerably different from semi-official ITC foreccets.

Zin Consumption

Assumed annual
rate of growth !
—Rer cent

World: 1.7 1,740 1,914 2,105
Developing countries

Africa
Asia
Latin America

71. The question of aggregate world supply of copper, lead, zin¢c and tin is
largely outside the scope of these papers, since it concerns mining rather than
metal production. Very broadly speaking, it is probable that world mine capacity
will be adequate for projected consumption in 1970 and 1975, although the world
market may still be uncomfortably sensitive to political development in and around
a small number of States. One can recommend that developing producers as a whole
should maximise co-operation whether in situations of tight or spare capacity, in
view of the need to maintain stable prices,
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lietal co t
1959 198, 35959 192, 19% 1§E 959 9
Quantities ('000 topa)
World: 3,600 4,600 2,300 2,500 3,100 3,900 141 171
Developing countries 1,668 2,019 1793 320 826 1,021 133 162
Africa 879 967 275 A7 212 269 17 18
Agia 133 190 146 201 167 243 9l 117
Latin America 656 862 372 372 Ly7 509 25 27
sSharea (%)
Developing countries l}6 03 AB 8 3‘&0‘& 32 8 26. [ 26.2 %03 9‘&. 6
Africa 24.‘ 21.0 11.9 9.9 608 6:9 13.1 1005
Asia 3.7 ‘0.1 603 8.0 50‘3 602 &‘Qs 6805

Latin America 18,2 18.7 1é6.2 1.9 4 13 17.7 15.7
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Table 3
Primary metal production in developin regions, 194
Al Cu B 4n on Total
[FVELOPING AFRICA
Algeria - - - 12,0 - 12.0
Camercoa 52.0 - - - - 52.0
Congo (Kinshasa) - 272.6 - 547 1.4 328.7
Kenya - 1.4 - - - 1.4
Horocco - - 18.5 - - 18.5
Nigeria - - - - 8.7 8.7
SOUthel'n RhOdeSiﬂ - 1500 - - 005 1505
S..Africa - 2801 1&700 - - 7501
Tunisia - - 11.9 1.0 - 12.9
Ug&nda - 1800 - - - 1800
Zambia - 6%3,3 13,0 46,0 - 692.2
Total 52 .O 9 803 90014 115 07 lo.g l, 235.0
DEVELOPING ASIA
Burma - - 17.8 - - 17.8
China 100.0 75.0 85,0 90.0 25.0 375.0
India 5‘003 995 3-6 - - 67.15
Indonesia - - - - 1.8 1.8
Israel - 7.9 - - - 7.9
Korea, N. - 10.0 L0.0 65.5 - 11505
KOl‘e&, Rep. of - 206 - - - 206
Malaysia - - - - 1.4 1.4
China (Taiwan) 19 ol 105 - - - 2100
Turkey - —td - - v
LATIN ANZRICA
Argentina - - 22.6 21.9 c.1 4l 6
Bolivia - - - - 205 2'5
Br&su 25 .0 lns 15.0 b 201 A306
Chile - 577.8 - - - 577.8
Mexico 14.5 50.2 167.3 58.5 1.2 291.7
Peru = Sd e
Total 39-5 % 293.2 3905 509 132 0
Table 4
Average annual percentage change 1959-1964
Al Su_ b 4n. _Sn.
Developing:
Africa 5.5 10.5 0.3 25.0 5.9
Asia 5.‘& 2.9 6.1 10 07 “’3
Latin America 13.0 he2 3.0

dource: EIU estimates
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Table 2
aluminium semi-fabricating capacity - 1962

Number of plants reported with capacities (tons) of:
Not Below 500~ 1,000~ 2,000- 5,000~ over all

Alrica

\dgeria 4 - - - - - -
Congo

(Kinshasa)
UaR

Ghana

Ivory Coast
Kenya
Nigeria
Tanzania

geyﬁon

Hong Kong
India

Indonesia
Iran

Israel

Korea, Rep. of
Lebanon
Malaysia
Pakistan
Philippines
China (Taiwan)
Thailand
Turkey

"SI B T I O
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| I N D B I |
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i1t 01013

(N B BN AT I I B SN I B A
N o B BN o B B B B B B A

Mexico
Cuba

El Salvador
Argentina
Brazil

Ohile
Colombia
Peru

LD L o
Il =011
110
LI I rrHWwNY -
LI DO T
11183051
acdl NN IO AR N A
wwrwwbBEeub

Venezuela

gt Moment E/CN,14/a8/11/2/3 28 Oct 1965,
ws Aluminium IB'\W’ 19630 .
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Table 6
Copper semi-fabricating capacity - 196/
Not bolow 1,000~ 5,000=  1C,0Lm 20,00 (= ALl
tated 1.CGU o900 9a9C0 19900 20%0 30,0 i '
Africa
hlgeria 3 - - - - - - 3
Morroco 1 - - - - - - 1l
Rhodesia - - - - 1 - - 1
UAR IA - - 1 - - - 5
Asia
India 38 - [ 1l 2 2 l 50
Iran 1 - - - - - - 1
Israel 6 - 2 - - - - 8
Korea, Rep. of 2 2 1 2 - - - 7
Malaysia - - 1 - - - - 1
Philippines 3 - 1 - - - - 4
Pakistan 7 - 1 - - 1 - 9
China (Taiwan) 7 - - - - - -~ 7
Thailand 2 - - - - - - 2
tin Ame
Argentina - - 1 2 1 - - 4
Brazil IA 5 8 1 2 - - 0
Chile 3 - 1 - 1 - - 5
Colombia 3 - 1l - - - - b
Cuba 1 - - - - - ~ 1
Ecuador 1 - - - - - - 1
El Salvador 1 - - - - - - 1
Mexd co 1 - - 1 2 - - 17
Puerto Rieo 1l - - - - - - 1
pGN l - 1 - - - - 2
2 - - - - - - 2
Venezuala - ) 2 - - " - 2




aluminium

annual annual
1955 1964 % change 1959 1964 % change 1959

World 5,000 7,500 85 4,240,5,280 Le5 3,000 u.moo
of which:

—-developing

countries 270 444, 1065 251 368 840 271 337
of which in:
-nfrica 28 3L 39 19 30 9.1 40 L2
—nsia 167 290 11.7 154 226 8.0 112 157
=Latin america 75 120 99 78 112 Tl 119 138

mo_ er ommi “mmu. omni mmmﬁ nmi;

World 100 100 100 100 100 100
of which:

~developing

countries 5«1, 6.0 fe9 70 9.0 Dely
of which in:
—nfrica 0e6 0.5 0.5 0.6 1e3 1.2
-asia 33 3.9 3.7 Le3 37 Liely
-Latin

America 1e5 1.6 1.7 2.1 LeO 3.8

1964

Zinc Iin
average average average
annual annual anmal
# change 1959 1964 % changel959 196/, ¥ change
1959-64 ('000 tons)  1959-64 ('000 tons) 1959-64
3¢7 3,250 4,250 5.5 1,600 1,740 1.7
Lely 236 370 9.2 29 34 2.8
0.6 19 39 5 5 1le2
6.9 145 223 9.0 17 21 3.7
3.0 72 108 8e5 74 84, 2.6

cent cent

100 100 100 100

7-3 87 1.9 20

OOG OO@ OCW Oou

4e5 S5e2 1.1 1.2

22 2.6 0.5 Ce5

Source: United Nations Statistical and Trade Year bookse United States Buareau of Minese

Geological sSurveys. Netional stoatistics — EIU estimetese
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percentage of total manuf

africa

t wnerica

More than

Chile

Table 73

algeria
Nigeria

Uganda

Malaysia

Poru

Kenya
Southern
Rhodesia
Tanzania
Tunisia

Burma
India
Indonesia
Isracl
Lebanon
China -
((Taiwag)
Thailand

argentina
Brazil
Mexico
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PTOUS metalsé/as a
M

Facturing emglozggnt

Call = (.09
Ghana
Sudan

UctR

Ceylon

Hong Kong
Jordan
Pakistan
Fhilippines
Ropublie of
Korea
Turkey

Bolivia
Colombia
Uruguay
Venezucla

Sourcet Eesl.Us ostimates, partly based on national

statistics,

3/ Smelting refining and somi-fabricating

and United Nations
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Table 8
aa_a porcentaga of total valuo added in manufacturing
More than Less than
1oC0 CadC ~ (;',22 0g1C ~ 0,52 Q,}g
africa hlgeria Kenya Sudan
Moroecco Southern
Rhodasia
Nigeria
Uganda
Congo
(Kinshasa)
Tunisia
Tanz
Zamb
Asia Burma Isradl Jordan
nnlw Pakistan Iraq
Ind Thailand
Korea (Rep. of)
Philippines
iatin America Bolivia Argentina
Peru Colombia
Uruguay
Chile
Mexico
Venesuela

t E,1.U. estimates, United Nations national acooumts
lting, refining and semi-fabricating.
Mining and manufacturing.
g/ Industry, not mamufacturing.
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Zamb 91
Bold 79
Chil 69
Congo (Kinsha&a)g/ 6C
Jamaica L6
Peru ﬁ/ 24,
Malaysia 22
Cameroon 17
Uganda 13
Thailand 9
Mexdico . 7
Tunisia 4

gource: International Monetary Fund., International
Financial Statistics.

Aluminium, copper, lead, tin, sinc,.
1963
o/ 196

Note: Owing to omissions, some of the estimates
are understatements,
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