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Summary

The most precise methods of estimating the future demand
for lead and zinc can be efficiently adopted for developed
highly industrialized countries, For some developing cocun-
tries the correlation between lead/zinc consumption and
Gross National Product was not found, Considering the current
trends of metals consnmption growth in 1960-1968 and many
projections for the period 1970-1980 the forezast of lead/
zinc consumption and oroduction can be made, The lead/zinc
consumption in the developing countries has increased since
1960 more considerably than in the vremninder of the world,
the minc and metals production, however, showed only

a slight increase, To mee! the projected consumption of
lead and zinc in 1980 new mine capacities and smelter
facilities should be adopted, In many developing countries
there are possibilities of increasing both mine and metal
production which could improve the economy :and ameliorate
the standard of living., In argentina, India and Korca the
increase in mecals proauction could meet the pgrowing con-
sumption, In Mexico, Peru, Conjo, Morocco, Algeria, Tunisia,
Ilonduras and Bolivia conditions are favourable to develop
zinc/lead prodiction and to export metils instead of concen-

trates. There are still many trade barriers which restrain

the developing countries from expanding their metals prodution,

The stabilization of the metals consumption/production balance
and of metals prices is the target of the International Lead
and Zinc Study Grouy. The further expansion of the lead and
zinc industry in developing countries demands an extensive
technical and organizational assistance of the United
Naticns in progranming the expansion, in the evaluation of
technically best solutions and in training specialists in
the required fields,
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d. Projections of demand for zinc and lead

1. The projections of demand can be most generally divided
into a/ short-term and b/ long-term ones, The second type of
projections is the object of our interest,

2. The aim of these projections is to assess the future demand
for metals with a view to accurate programming the development

of these industries, Investment cycles in mining are relatively
long, within the limits of 10 vears, thus involving the nesessi-
ty of appropriate anticipating the future demand, The projection
of that kind should therefore cover the period of at least 10~15
years, Moreover, the long projections have another aim, they pro-
vide opportunity for thc confrontation of demand with reserves
being at the disposal, Assuming that the economic development
might result in the inorease of demand for metals, outlook for
meeting future demands is being examined and questions cast into
view which might claim for solution, The conclusions drawn from
that kind of examications are of significant importance for the
raw materials policy of a particular country, of a group of coun-
tries or of world economy as a whole,

3. The classic example of the examinations of that kind are such
stud‘es as “Resources for Freedom" and "Resources in America’s
Futur-e", The objective of the authors was to examine the situa-
tion of *he United States in raw naterials: the first refers to
the years 1950-1975 and the second to the years 1960-2000., It
should be borne in mind that although that study 18 relevant to
the United States the authors examined the situation in raw ma-
terials of the world as a whole too.

That object of the examinations is to be emphasized particularly
from the point of view of these countries which are or may be
potential producers of lead and zinc chiefly for export,

The look forward into the raw materials situation in the world
may be a valuable criterion for taking decisions with regard to

the extent of use of domestic potential possibilities for the
development of the production.
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4., The most precise method to estimate the future demand for
metals is the method of end uses, It oonsists in:

a/ detormining main uses for aetals,

b/ determining the relationship between the consumption
of metals for a particular erd-usc and the changes
in the output ot this use in time

¢/ approximate estimating the future metals consumption
according to the projected level cf output

5., This method was applied in both above mentioned studies and
~among others by I.S.Shishko in his paper "U.S.Demand for Selected
Non-Ferrous Metals End Use Projecions to 1975", I.S.,shishko
employs the following classification of end uses:

Lead Zinc
Storage Batteries Die Casting
Antiknock Compounds Galvanizing
Cable Covering Brass
Sheet, Pipe, Traps Rolled Zinc
and Bends
Pigments Zinc Oxides
Solder, Type Metal Miscellaneous
and Bearing Metal
Calking Total
Miscellaneous

Total
The above classification may be of course either more des-
agecregated or aggregated according to statistic date available,

6. Once the end uses have been detemmined it is to choose what
branch of production is of decisive importance. In the case of
use of lead for storage batteries for inst:.nce vehicle industry
is of decisive importance, and steel production in the case of
use of zinc for galvanizing., It should be cleared off however
that leading branches are to be determined according to the
economy of a particular country. It may easily happen that in
the countryX adifferent branch of end uses production is
decisive for a given end use from that in the country Y.
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7. The next point is to determine the relationship between the
production of a leading branch and the consumption of metal

in this branch, It ts determined by virtue of econometric me-
thods based on observation over a representative period of time.,
In "Resources in America’s Future" for instance the observation
of the 10 years period 1950-1960 was applied and I.S.Shishko has
determined respective relationship over the yYears 1947-1965,

The relationship assessed between the consumption of metal for
a given use and the production of the leading branch cannot be
recognized as steady - unchanged., It is usually assumed that

the technical progress and substitution would result in the de~
cline of the consumption per one unit of end use production,

It obviously refers only to the metals which to some greater
extent are not substitutes to other metals or plastics. To

take these tendencies into consideration not only reliable sta-
tivtios are required but also a good knowledge of the tendencies
Prevailing in technical development and its fuither lines, On
tue other hana it should be noted that the use of the relation-
ship discussed becomes clearly speculative in particuiar with
reference to long term periods for which technical conditions
and economic ones in the production are very difficult to be
forecast,

8. The method of end uses can be characterized as follows:

a/ it is no doubt the most precise method of estimating de-
mand but very risky too, especially when there are no
available data reliable enough;

b/ it requires available data comprising tne period sufficiently
long for extrapolation of trends for the future;

o/ it requires a concept of economic development in such
a desaggregation as could make possible the assessment of
the aynamics or particular leading branches in the production,

The above study implies that this method can be applied solely
tc individual countries and is quite useless in the case of
groups of countries or world economy as a whole, It should be
noted also that only a few highly industrialized countries
posscss conditions for its practical use,
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9, In view of substantial difficulties in practical use of

the end use method #n projecting demand for metals, a method
simplified, aggregated, which ties the consumption of metals

to the development of the industrial production can be employed,
This method rests on findirng far reaching correlation between
the consumption of metals and the development of the industrial
production,

Subsequently to pertinent examinations for the years 1950-1965
J.Dembowski obtained the following results:

Country Correlation coefficient R
Lead Zino
World /excluding \
centrally planned economies 0,980 '6.970
Europe /OECED/ 0,979 0,977
United Kingdom 0.902 0,827
France 0.744 0.894
Federal Republic of Germany 0.975 0,971
Italy 0.956 0,988
Austria 0.837 0,980
Sweden 0,927 0.773
Japan 0.861 0.732
United States 0.861 0,732

The correlation is quite clear here and close to straight
functional relationship, Furthermore from the calculations
made it has been inferred that in the world scale by the years
1950-1964 each one per cent in the development of industrial
production resulted in the increase of lead consumption by
0.628 per cent and in th. case of zinc by 0.747 per cent.
The author mentioned above resting on obtained equations of
regression cgarve

for lead y = 30,716 + 0.628x

for zinc y = 16,262 + 0,T47x
and assuming that the growth of the industrial proJuction
in the years 1965-1985 would average to 5.1 per cent per year,
estimated the percentage rate of growth
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for lead 3,5 on the average per year

for zinc 4.0 on the average per year
10, I.S.Shishko also obtained Interesting results: apart
from end uses methods for thc United States he estimated the

annual average percentage rate of growth in consumption of
metals:

End Uses Aggregated
Method Method
Lead 2,0 1.7
Zinc 3.0 2,6

The innovation here was his introducing into the aggregated
method the dependence of metal consumption 1ot on industrial
production in general, but on the rroduction »f durables, The
differences in the results obtained by help of both methods arvre

slight as a matter of fact and in the 10 years scale they are
in the marzin of error.

11, The advantaze of the ageregated estiiation methods of metal
consumption is that they can be applied not only to one country
but also to groups of countries and to the whole viorld, The
imperfection of the aforesaid method is, however, that it is of no
avail in ecstimation of demands in developing countries as a whole,
Diffecrences in level of the indastrial devclopment arising in
these countries are so great and the structure of the industrial
production is varying so widely /lack of versatility/ that the
estimation of future demands for metals in that group of

countries with their changing industrial structure is practically
not feasible. In the case of considering the world as a whole

the result obtained will be more accurate but it should be borne
in mind that more than 90 per cent of the actual consumption of
metal is accounted for highly industrialized countries,

12, The aggregated method can be also referred not to industrial
pProduction but to Gross National Product /GNP/. It was applied
by the experts of the Leconomist Intelligence Unit to the
pProjection for the years 1970-1980 and following annual average
percentage rates were obtained:
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Region Lead Zino
World 2.4 - 3.5 3.6 - 5.1
Africa 6.4 22
Asia 6.8 - 8,85 10.8
Latin America 4.9 - 7,2 5.2 - 7.3

It should be pointed out that satisfactory correlation for

lead in Africa and for zinc in Africa and in Asia was not found
here, consequently the projection was based on sinple
extrapolation of trends in last years, The discussed method is
to be sure notably less precise than that based on the industrial
production, It is because of the relationship between GNP and
metal consumption more indirect than in the case of the in-
dustrial production. That is referred to developing countries
in particular where the bLig share in GNP is accounted for the
agriculture the development of which has not such an immediate
effect on the increase in demand for metals.

13. From the review of basic methods used in projections of
demand for metals it is inferred that they cannot be applied to
groups of developed countries approached as a whole. The fact
that these countries are so much differentiated in the desree of
economic development and in actual as in postulated economic
structure, provides no opportunities both for applying the
aforesaid methods and for obtaining reliable results. It does
a0t mean however that respective estimates with regard to indi-
vidual developing countries could not be made, On the contrary,
it is not only feasible, but it is advisable, however the
individual approaching of particular countries with regard to
their peculiar features will be necessary. UNIDO may be here

of substantial as-istance in financing works which could be
carried out by international experts,

14, The above mentioned difficulties do not eliminate general
estimations of future demand for metals. In the litterature
there are many studizs of that kind the results of which
deserve to be presented,
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Seuree Datan Prejosticn Aanmal Averege
for the years Perceatage
Rate of Grewth
l.cccrcea ia
America s Putare 1900 19603000 world
fime 3.8 - 4,0
lead 2.8 - 3,0
UNCTAD 1007 19061978 Torld
sino 4.1
lead 3.3
J .Dembdowski 1907 10081065
sino 4.0
lead 3.8
The Ecenomist
International Unit 3908 10701000
sinc 3.6 - 8,18
lead 2.6 -~ 2,8

There are some differemces ia particular estimates inferred
from different methods and differeant periods related te.
On the other hand the significant coavergence of the results |
should be emphasiszed which falls within the lim’'ts

2,0 = 3,5 per ocent for lead

J.0 = 5.0 per cent for sinc
18, A% 1t has been pointed out it is very diffiocult te separate
groups of developing countries, It 1s known however that the
potential rate of growth in consumption of metals will be ia
8ll likelihood higher than in developed countries,

IX. Consumption of lead and zinc ip 1960-1968

16, Most of the above discussed Projections of lead and sime |
consumption refers to the years 1960-1975-1980, The eight years
period can be regarded as representative enough to check {f the
assumptions adopted in the forecasts were plausible. That peried
covers the years marked with small rises in consumption or eveam
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With 1te decline and yeare of stiroag rises in consumption,
Cevering half of the period 1960-197S 1t is the period
sufficiently loag too. The coaparison of the actuzl trends
of growtih in lead and zinc coneumption during that period
with the forecasts set forth in mentioned above Chapter I
@Ay prove to be very useful in adopting its most likely
preojections for 1970-1975-19K0,

17, Table | shows the increase in consumption of refined
1ead between 1960 and 1968, Consumption shoved an increase
of 719,000 tons - 1 per cent from which in developed
eounLtries of 575,000 - 28 per cent and in develoning
eountries of 144,000 tons - 101 per cent, In spite of

the marked increase in consumption shown by developing
oountries their share in world consumption s still very
poor, it rose from 6.4 per cent in 1960 to 9,5 per cent
ia 1968, The relatively sharp rise in consumption of lead
betwoen 1960-1968 was not steady however, the prices ina
particular years fluctuated widely due to the disturbed
balance between production and consumption,

18, The consumption of lead in the United -states over the
same periond amounted to: /in thousand tens/

1960 19068 1966 1967 196 8%
809 989 1076 1031 1066
‘/lltliatod

Seuree: International Lead and Zinc Study Greoup, Meatbly
Bulletins o’ Statistics, Por 1967-1968, Rapoert eof
Statistical Committes, Twelfth Session, Geneve,
November 1968,

19. Table 2 gives the picture of the increased consumptien
of sinmc; it showed an increase of 1,295,000 tons - 52 per
eeat, with an increase of 1,107,000 tons - 48.5 per comt
ia developedtountries and in developimg countries of
188,000 tons - 108 per cent. Similarly, as inm case of
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lead the share of developing countries in glebal coasump-
tion of zinc 18 poor and over the years 1960-1968 rose
only from 5 per cent to 9.6 per cent,

20, The consumption of zinc in the United States over the
same period amounted to: /in thousand tons/

1960 1965 1965 1967 1968
190 1,2%%  1,273% g q08% 4 27s%

‘(Appnrcnt
Source: International Lead and Zine Study Group,

f \ t w
COns iy on, b e s

21, Actual average annual percentage rates of growth in
consumption of lead and zinc over the period under conside-
ration in the world, in the United 3tates, in developed
countries and in developing countries are sSumarized as
follows:

1983-19558 1960 1963-1968

to te

19681968 1968 19668-1968
Yeorld 3.8 3.7 2.6
United States 1.9 3.4 J.2
Developed countries 3.3 J.1 2.2
Developing countries 8.3 .2 5.6

22, Actual average annual percent ge rates of growth in
consuaption of zinc over the period under constideratiea
aseunted relativelys
1953~-1955 1960 1963-1963
1968-1948 1768 1966-1908

Verld 64 5.8 a.s )
United States 3.3 8.1 J. 6
Develpped countries J.9 5.0 7.2

Developing countries 11.3 .7 8.4




1D/%G. 33/11
Page 15

83, The figures shown above indicate that despite various
short term fluctuations, the first half of the period
coaprised in the long term forecast /1960-1975/, indicated
that the projections for the United States as well for

the whole world have been carried out and obtained picture
18 even more opti istic, The period 19¢ 3-196% showa the
rates of lead and zinc consumption groWth lower than those
for longer pertod 14 0-196R hoth with recard to zinc and
lead, to short however for the comclusions referring to
long term trends to be drawn,

24, 3Since 14960 a number of reasons emer-ed which allow

to beiteve that the world lead and zinc ma~ket and the
8teady rise in consumption of both metals wo..id be gradually
stadilized,

88, In 1960 the International Lead and sine study Group
was eatablishad, Thirty countries are now msembdfs of that
@roup: Algeris, Australia, Austiia, Belytum, dui_arla,
Canada, Czechoslovakia, Denmark, Finland, Gerwany Federal
Republic of, Hunsarian Poeples'ﬂopubltc, Indi1n, Ttaly,
Japan, Mexico, Mgrocco, Netherlands, Norway, Feru, Folish
Ptcplus' Kepublic, South Africa, Republic of sipain, 3Sweden,
Tunisia, Union of Soviet socialist Republics, United
Kingdom, UUnited States of America, Yugoslav'‘a and Z.mbia,
The study Group nrovides opportunities for inter-govern-
mental consultations on international tr.de in zinc and
lead and for studies of the market situatior in zine and
1ead with particular reference to the Jdesirability of pre-
viding continuous and accurate information regarding the
oup: ly and derand position and its yreouaitle development,
Through its Special .orking Group, cosprising twelve meomber
Gevernments a number of studies have been initiated. These
include Studies of proluction,consumption, international
ecenomic jolicles, scrap and secondary metal, forward
estimates of mine and metal production and metal consuption,
8 stady of pricing sechaiisms in major markets, The sStudy
Grtup'c activity seems clesrly to influeace the stalility
of world lead and zinc market,
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28, Another significant factor having effects on the
buoyancy of the growth rate in consumption of metals,
particularly of zinc, are research works on the introduc-
tion of new uses for lead and zinc and on the | provement

of former unes. The Achievements in that field of the
International Lead and tinc Hesearch Urgantsation

comprising a number of Research Institutes {n developed
countries are very iwportant, The works on die casting

zinc alloys are %o be pointed out here espoecially., That
application for zinc besides galvanizing shows the widest
development and owing to new investigations the 1mproved
Properties of die casting and the quality of their surface
are secured, It is also possible to matntain the competie
tive position of z2inc dte casting to aluminium and

plastics, The recently issued informations tn Unjted Kingdom
on new superplastic zinc-aluminium alloy PRESTAL should be
here mentioned too, Sheets from that alley have been intro-
duced by firms Leyland Lotor, RTZ and Delta Metal into fabri-
cating of cars and for other purposes., The alloys marked with
superplasticity behave at the determined teuperatures as
tersoplastics; they con be treated in usual methods proper
to plastics, at normal temper.tures however they keep the
characteristics of petal,

wt cons

deve]og;p; CQHQ!! l!!

27. Another factor beginning to gain more ground im the werld
®arket of zinc and lead is the sharply rising consumption

of these metals in developing countries, Besides the growth

in consumption of lead and zine in these countries, where they
bave been used for years, the proceesing of lead and zinc

vas started after 1965 in o number of countries not using
these metals previously, The table bellow illustrates the
increase in number of countries specified in the Statieties
of International Lead and Itne 3tucl;, Group,
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Bumber of developing countries by consuamption of zinc
and lead vithin rantes: 1,000 - 5,000, 5,000 -~ 10,000
and above 10,000tons per year

1

1,000 - K%%- above | 1,000 % atnu‘
F"" = 5,000 - 10,000 10,0001 - 3,000 -

1960 2 - 4 1 - 4

1985 P 1 4 1 - 4

1968 7 4 4 J 3 9
|

38, In 1968 the consuaption of lead excheded 10,000 tons per
year in following develonin; countries: Argentina 29,000 tonms,
Brazil 26,000 tons, bexico 68,000 tons ..nd India 60,000 tons,

29. The consumption of :inc exceeded 10,000 tons jper year in
fellowing developing countries: Arientina 24,000 ton, Jrazil
45,000 tons, MeXico 35,000 tous, India 50,000 tons, Pakistan
18,000 ton, Korea Rep. of 15,000 tun, hillippines 24,000 tons
Tatwan 12,000 tons and Thailand 18,000 tons,

Ihe cemparison of the trends in 1960-1968 and the
forecasts for the futuie

39, The comparison of the forecast increase in lead and szise
oomsumption in the United States made on the basis of the
ond uses method to the actual annual average rate of growth
over the years 1960-1968 1s presented as follows:

Seurce Period Consumption of | Conmmption
lead of sinc
H.R.Landsberg | 1960-1970| Low Medium High |Low Medium Highy
-0,2 2.2 4.1 1.3 3.9 .8
19%90-19801 -0,14 1.9 3.8 1.3 3.6 5.4
I.5n1shko 1965-1975 2.0 3.0
Actual 1960-1968 J. 4 6.1
1960-65 - 1966-68 3.2 3.4
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A® 1t can be noted the actual trend
of lead and zinc in the United St

of the forecasts close to the estimate liigh,

J0.

of increase in consuaption
ates fall within the limits

34 1lar comparison for the forecast trends of increase ina

Gonsusption of lead and zinc in the world s as follows:

t%eurtc Period Consumption Consumption
of lead of gzing J
1. Low digh Low m__'
fl.H.Landsbery 1960-2000 | 2,5 3.0 2.5 4.0
U.N.?rojections 1964-1975 3.2 4.1
J.Uembow. ki 1965-19K; | 2.8 3.5 3.0 4.0
Economist
Intelligence Unit | 1985-15%0 | 2.¢ 3.5 .8 8.1
r— ~T —r
1954-1967 3.6 4.4
Actual 1960-1968 3.7 5.8
)| 196 4-1G7 2.6 3.5

Actual rates of «ro®wth are in general within the limits of
the forecasts, whilst the fncrease in the ztne consumption ever
long periods ts approachin. the upper limit of the forerast,

The adoption of the following

increase in lead

aAssumption referring to ghe
and zine consumution in the world seers fully

Jistiflied:
Lead: Low 2.5 per cent iltgh 3.5 per cent
Zinc: Low 4.0 per cent High 5.0 per cent

1. Ia view of the afore discussed difficulties scarce projec~

tions of growth in consumption of lead and ainc were made
the Jdeveloping couitries,

for
Unly for some more industrialized
developing countries tt was possible to determine the cerrelation
between the consumption of these rnetals and the growth of GNP,
That refers to the countriea of Latin Acerica and to India,

In Africas countries and other countries of Asia such a correla-
tion was not found , The cemparieea of the forecast for the
develojling countries with the sctual rate of growth in
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oonsumption 1is shown as follows:

jyonsusption of lead | Copsumption of zinc
Regions ojection Actual rojection Actua
L ow "ﬂlghr_;§§5:3§ Eow g% h 1535:3§

-

—

Latin America 4,9 7.2 6,4 53 7.6 7.2
Asia 6,0 8,6 13,4 10,8 9,8
Africa 6.4 17.0 22,0 33.3
All developing
areas 5.4 T.8 9.2 9.4 10,9 9.6

— o T

32. The above comparison implies that actual results for the
countries of Latin America are within the projected limits
and can bs adopted for lead in the limits 4.9 per cent to 7,3
per cent and for szinc 3,3 per cent to 7,6 per cent.

The consumption of lead and zinc in Astatic and African coun~-
tries has been climbing in recent two years so quickly that ¢t

became necessary to correct the long-term projection, Although
aay projection in that case is very risky it seems that for Asia-
t1c countries the rates of growth in consumption of lead within
the limits 7.7 per cent to 9,0 per cent and for African countries
8@ per cent to 10 per cent can be adopted with a high degree of
1ikelihood, The averago rate of growth in consumption of zinc

1a Asta’e developing countries can be assumed within the limits
@ per cent to 10 per cent, in Afrioa up to 1975 within the li-
®its 15 per cent to 20 per cent, but by the years 1975-19580 when
the consuaption reaches notable level 1t will probably drop te
the limits 8 per cent to 10 per cent, similarly to the asiatic
eountries the average rate would then in the years 1968-1980
ameunt frva 1) per cent to 16 per cent,

33. Table 3 shows the estimates of lead and zinc consumption
By regions for the years 1970-1975 and 1980 made on the bastis
of the above mentioned projections., TheSe estimates say seea
very eptisistic for develeping couatries, dut the figures
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given above indicate how surprisingly rapid is the growth

in consumption in these countries in last years. Considering
the per capita consumption in the developing countries

which in Latin America is only 10 per cent and in Asia and
Africa only about 1 per cent of that in developed countries,
we can see a Zreat potential possinility of exnansion in the
demand in these areas,

Ihe factors affecting consumption in developing
countries

34, The end use patterns in the deviloping countries are
different and depend on levels of tudustrialization, In the
countries using lead and zine larrelv like Argentina, Mexico
Brazil and India a good deal of uses known in highily developed
oountries exists, In other countries, however, whe.e the metals
consumption started in recent time, the major use of zinc {s
galvanizing, lead 1s used for battertes, “heets aiul pipes,

Many galvanizing plants with raither primitive equipment produ-
ce durable fintsh like buckets, troughs, barrovws, fenceposts
and other farm equipment. There were many simple sh. et
galvanizing plants in most of developing countrie- using zine
and in Argentina, hexico and India continuous <trip galvanizing
plants are operating., The galvantized sheets are widely employed
ia bullding throughout tropical areaa for roofin; an. siding,
water storauge tanks and stermwater conduits, Jalvanized roofs
provide a very long life ir clean atmosphere, are easzy to lay,
and give possivlity to collect rainwater for domestic uspe
without running the risk of its contamination. In some of deve-
loping countries salvani ed wire used for fencing and galvanized
tubes for water diztribution ar. produced, In several rountries

zinc 18 used for dry battery cans and in some of thea for 2ine¢
oxide,

38, The moet modern uses feor 2ins like die casting are in
developing countries nct yet established, The production of
exXpensive dies for short production runs 1s not economical,
But in some comntries of Latin Anerica and India, where the
local asseadly of iagorted cars and other equipesent has been
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established on a scale big enough there are good conditione
for zinc die casting production and there are some die
casters in operation,

J8. The main use of lead in developing countries is acid
batteries production and battery works are widely established
in these countries, There is still demand for lead sheets and
pipes for building applications but it is rather unlikely that
these uses would be developed on a large scale, The developing
oountries will tend to adopt new technologies and new, more
economical materials, The cable industry exists i1 developing
countries rather on a small scale but there are some cable
plants in Latin America and Sout-East Asia,

37. The rapid growth in consumption of lead and zinc in deve-
loping countries will depend on general development uvf indu-
etrialization, overcoming of difficulties in foreign trade
balances of these countries and connected herewith currency
restrictions and on technical assistance. The interest in the
industrial advancement of developing countries i8s general

a8 a consequence of the desirability to ameliorate the standard
of l1iving, Due to currency restrictions the consumption of lead
and zinc in many developing countries is narrow if i1t depends
on import of these metals, In many cases lead and zinc are sub-
etituted by other less adequate domestic materials with a view
to avoiding the import of these metals, 1ln many developing coun-
tries there are good conditions to initiate the production of
lsad and zinc which could substantially influence the quick de-
velopment of applications for these metals and of their coneum-
ption., That question will be discussed in further part of the
present paper,

38, Technical assistance and neceesary technical information
including educational material, provided to developing coun~
trie® may play an important part in appropriate and efficient
use of lead and zinc in these countries. This action was ini-
tiated 1 recent years by Zinc Development Association and Lead
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Development Association in London, These Associat:ons derive
much of their income from producers in main exporting countries
who encouraged them to Pay increasing attention to Stimulating
lead and zinc consumption in developing countries, As Director
General of ZDA and LDa Mr, R.,L.Stubbs stated at the Joint An-
nual General Meetings of ZDA and LDA in Chicago in 1967 these
associations for a number of years and in growing Scope have
been supplying to the interested Governments authorities, Uni-
versities, technical schools and the fabricators in developing
countries with the Zine and Lead Abstracts Bull-tins and other
latest publications and educational material, There was set up
the Indian Lead and Zinc Information Centre in Calcutta in 1962,

39, The experience of Information Centre in India led the Zine
Development Association and Lead Development Association to
establish an Overseas Development Fund, The object of this
Fund is to provide the basic finance for the Indian office

and to meet the cost of survey in other developing countries,
The activity of the Associations basing on the above mentioned
Fund outside of distribution of technical litterature consists
in regular visits of technical experts to developing countries
and in cooperation with plants pProcessing lead and zinec,

It 1s predicted to establish another Information Centre in
Africa. The countries of South-East Asia are 8erviced by the
Australian associations and in South America by experts from
the United States and London, Training of future Specialists
from developing countries and providing them opportunities for
acquiring experien:e in modern plants @an developed countries
1s also a notable form of assistance, Technical assistance for
lead and zinc consumers seems to be in right hands and should |
be expected to contribute to the Predioted rapiad growth in con- §
sumption of both mectals, which is a matter of concern to de-
veloping countries ags ¢o lead and zinc Producers as well,
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I11. Lead and zinc production

Production of lead and zinc ores and concentrates

40, Table 4 shows the lead mine production over the periods
1953-1955 and 1960-1968 in the world excluding centrally
planned economies; the developed and the developing countries
have been reviewed separately., During the last eight years
period world mine production of lead ores showed an increase
of 407,000 tons i.e. 22.5 per cent. The major part c¢f this
increase, howeyer,was achieved in developed countries
393,000 tons - 32 per cent, The increase in the production
of developing countries was slight: 14,000 tons - 2,3 per
cent only. The producticn expanded mostiy in developing coun-
tries of Latin America /34,000 - 8,7 per cent, whilst in the
developing countries Africa’s, Morocco and Congo, thc production

declined. Total share of developing countries in world production

of lead ores and concentrates declinel from 33 per cent in 1960
to 27 per cent in 1968,

41, Over the same period the production of zinc ores and con-
centrates /Table 5/ expanded by 1,461,000 tons - 57 per cent;
most of that increase of 1,194,000 tons i.e, 64 per cent is in
this case also accounted for developed countries., In developing
countries the production showed an increase of 268,000 tons -
38 per cent; the production was expanding most rapidly in India
Iran and South Korea, Asia and Far East countries reflected an
increase of 63,000 tuns ~ 315 per cent. Total share of develo-
ping countries in world production of zinc ores moved downward,
however, from 27 per cent in 1960 to 24 per cent in 1968,

Production of lead and zinc

48, The development of lead production over the years 1960-1968
is shown in the table 6, The production showed an increase of
608,000 tons i.e. 25 per cent which corresponds to the percen-
tage increase over total period i1i938-1960, This total increase
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in the production 1s accounted for developed countries where

it amounted to 602,000 tons, which corresponds to the increase
by 31 per cent. In developing countries of Asia and Africa the
Production of lead declined by 16,000 tons/excluding Zambia/
and in Latin America /excluding Mexico/ rose slightly by 12,000
tons - 4,3 per cent, The share of developing countries in the
production of lead moved downward from 16,3 per cent to 13 per
cent in 1966,

43, Tadble 7 shows changes in the production of zinc., The pPro=
duction of zinc in the course of the period 1960-1968 showed
an increase of 1,074,000 tons 1,e, 42 per cent in relation to
the growth by 84 per cent over the years 1938-1960, The zine
Production in developed Counvrieo showeu an increase of 959,000
tons 1,c. 40 per cent, in developing countries of 115,000 tons
i.e. 61 per cent, The production of zinc expanded in ail deve-
loping countries where zinc 1is being produced: Congo /Congo
Uom.Rep,o1, by 17 per cent, Zambia by 50 per cent, Argentina
by 18 per cent, Mexico by 53 per cent, Peru by 100 per cent;
moreover, zinc production was started ip India /25,000 tons/
1n 1968 and in Korea /Rep,ot/ /6,000 tons in 1968/, The share
of developing countries rose from 7.2 per cent in 1960 to 9,1
per cent of total world pProduction in 1968,

44, Changes in the share of developing countries in mine and
metal production and consumption of lead in relation to world
quantities are summarized as follows:

Shares of developing countries in total lead

production and consumption
Average a Average

1935-1938 1953-1955 1960 1968 b/
thou thou thou thou
sand per sand per sand per sand per
metr. cent metr cent metr cent metr cent
tons tons tons tons
Mine
priduction 424 28,2 561 32,0 598 33.0 612 27,0
Metal
production 337 22,1 370 19,0 374 16,3 380 i3
Metal
consuir,rign 41 2.7 90 5.0 142 6.4 286 9.8

a/ Minerais et Metaux,Statistiques 1958 b/ Estimated
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AS can he ceen from the above table the share of developing coun-
tries in the consumption of lead moved upward from the period
1935-19€ 3 3.5 times, the share in amine production remained
at the unchanged level witbh the tendency for decline during
last eight years, on the other hand, the share in metal produ-
ction fell nearly by about a half with the steady tendency for

decline.

48. Similar changes in the production of zinc and in its con~

sumption are as follows:

Shares of developing gountries in total

zinc production and consuaption

Average a Average 1960 1968
1935-1938 1953-1955
thou thou thou thou
sand per sand per sand per sand psr
metr cent metr cent metr cent metr cent
tons tons tons tons
Mine
production 332 20,4 653 25.0 699 27.0 697 24,0
Metal
production 54 4,0 185 7.6 189 7.3 304 9.1
Metal
consumption 40 3.0 79 3.9 174 7.0 361 9.6

8/ .Minerais et Métaux, Statistiques 1958

b/ Estimated

In this case the share of developing countries in mine produ-~
ction, metal production and in 1its consumption rose, rcflecting

some tendency for decline in recent years,

46, It 1s characteristic for the cawses <oth of lead and zinc
that the share of the raw materials production in developing
countries is high, with the relatively poor share in metal
production and its consumption, Almost one third of the lead
mine production and one fourth of the zinc mine production 1i»s
accounted for the developing countries, the share in metal pro-
duction reaching respectively 13 per cent and 9.1 per cent,
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WW
in the yesrs 1960-19¢9

47, Ia the dalances of pPreduction and consumption of load
and sinc trade with socialist countries and ehanges 1in aea
cemmercial estocks in the United States are to by taken inte
socount. These factors are of fose importance for the sfitg-
ation in e worid market of lead and sinc and are to bde coR-
sidered in examining the forward production. Changes in de-
sand and supply for lsad over the period 1960-1968 can be
shown in general as follows:

/thousand metrio tons/

Netal NWeot " Net Yotal Hetal ~ Ba- Changee
Produ- timport change?r npew Consump lan- in

Year otion from in non supp- ties ce proda-~
centrally com- lies cers
planned mercial stocks

economies stocks

1960 2,303 33 -2 2,338 2,217 . 121 . 80
1961 2,311 50 +28 2,396 2,300 . 94 , 16
1962 2,320 32 #28 2,327 2,399 . 12 .ge
1963 2,487 ar -8 2,402 2,505 - 13 . ¢
1964 2 568 28 ~45 2,608 2,698 . 58 . ¢
1965 2,621 s -4 2,700 2,737 . 31 , 42
1066 2,742 22 =88 2,822 2,792 . 36 4 10
1967 2,768 2 =38 2,816 2,782 , 34 .49
1968% 2 914 - 19 -3 2,918 2,938 - 18

a/ Estimated
Source: as in %able 1

48, With the surpluses in supplies in 1960-1961 the prices

of lead on the LME fell from L 79,10 s, in April 1960 to

L 51.2 s. in August 1962, The surplus in productiem in 1966

anl 1967 resulted in considerably slighter changes of prices

of lead, As a consequence of the long period of low prices

saall enterprises operating with lesser efficiency, particularly
mines in developing countries, have been affected most sud-
stantially, The output of lead ores in Congo and
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Tanganyika stepped in 1960-1981 and was not resused
Subsoquently, Large producers can easier stand the recession
period restraining the production and storing tie surpluses,
Pariag the pertod of shortage in supply the increased desand
is being net froes producer stocks, there are also releasses
from non-co.uercial stocks,

49, Kaiport of lead fror mocialist countries revalling in
the years 1960=1567 at the annual avera-e of 33,000 tons
changed to import due to tner-ased L2port inte Chinese
Peeples Repiblic in 1968, In 1969 1t s also predicted that
this tendeincy woild continue and result in net trade vith
secialist couritries amoniting to-19,000 tonas,

80. 3ince 1463 the tendensy has been prevatling in the United
States for curtailing non commercial stocks of lead, Over last
81X years these .tocks were curtailed by 196,000 tons {.e,
adout 13,000 tons [er year iere Teleased from them on the
average,

81. The bal ince of supply and demand for zime during 1960-1008
including ex ort from centrally planned economies and releaspes
from non-commercial stocks is shown as follows:

/thousand metric tons/

g e
Year pletal |Net Net Total | hetal Changes
rodu-| import changes| new consum-4 Bal.unce in [ ro-
tion [from in non-|sup- ption ducers
centrally] comrer-| plies stocl s
planned clal
b1 Jeconomies| stochs
1900 ]2,439 73 - 33 2,545 2,472 « 13 - 3N
1961 2,570 90 - 14 2,674} 2,622 s 52 * 16
1962 12,65 116 - 9 2,718 2,1 + 52 * 1R
1963 12,742 90 - 1 2,833 2,958 -125 ~-129
1964 12,959 143 ~ 68 3,170} 3,240 - 73 -39
1958 {3,124 147 ~ 201 J, 4721 3,390 + B2 + 23
1966 3,101 127 - 91 3,519 | 3,431 ¢ 88 + 51
1967 [0, 291 119 -113 J,423 | 3,427 - 4 s 21
1988 3,644 72 - 28 3,744 | 3,767 L- 23
8
a/ Estimated

Seurce: AiL in the Tabdle &
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82. The surpluses ta supply of sine over demand during the
yoars 1960-1968 resulted in the sarked fall of prices of sime
R the LME from L 95 in January 1960 te L 64 per tom {n Sep-
tember 1962, The consumption growing since 196) resulted ia fure
ther expansion of the production and in rise of prices up te
L 140 1n July 1964, The main tinc producers fearing that toe
high a price will *#ncourage the consumers to substitute tinc
Y other metals have established the unfform producer prire of
L 125 per ton, That Price which was moditlied in next yeare
within L 98 - | 114 contributed to lower quotation on the LAE
and stabilization of Prices, The balance almost static betweoen
supply and demand was pPrevalling over the period 14 5-1948
There are reasons to believe that International Zinc and Lead
Study Group with 1ts works makes in some measure contriduttion

te that, and 1t may be 2xpected that this situatien would bde
saintained also for the future,

83, The net tmport fros socialist countries wae wavering in the
yoars 1960-1968 within 73,000 = 147,000 toms, In 1968 due to con-
oideradly expanded purchases made by Chinese Peoples Repudlie

it dropped to 72,000 tons, In the years 1961-1967 1t averaged
abeut 100,000 tons per year.

84, During the whole Period 1960-1968 the govermmeat of the Unj-
ted States was releasing sinc from nRon-commercial stocks, The
largest voluse of ztnc 201,000 tons was released inm 1963, The
annual average release was 51,000 tons,

t c
88, The Sudb-Committee on Porward Estimates of Preducticr of
IZL3G prepares each year the Report with the list of reported
asdditions to mine capacities and smelter facilitios, The Com-
Bittes stresses that the tising of tnitial praduction and the
rate at which projects will be brought te ultimate capacity
&re influenced by many factore like the Barket outloeok, avajla-
Bility of finance, govermment policies ote. These ianforsations
can be therefore recegnised as Very apprexisate the sere
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00 80 seme 2inee actually preducing will be closed and some
anjoting smelter facilities shut down when new projects come
te t"“‘“n

88, In the table 8 are shown the reported in 1967 and 1968
edditions to lead/zinc mine capacities and saeclter facilities
$e be put into operation up to 1971. Even if assumed that this
88%essment is very approrisate, does not comprise complete data
and that some of new capacities would be put into operation
after 1971, 1in deveioped countries the tendency for more rapid
OXZpansion of the production than in developing ones is obvious,

87. New mine capacities of the ainc/lead ores are reported only
18 Argentina, Bolivia and Iran, and their slight expansion in
Peru and Korea. Up to the present time no new lead smelter facti-
11168 are reported in developing count 1es, in zinc smelters
oaly ia Algerta, India and its slight expansion in Mexice,

ARRToximste estimation of leed and sipc

3erves

88, It te difficult to assess exactly the world reserves of
lead/sine im ores. Dats concerning newly discovered deposite
Bave been issued unsystematically and thetir respective classifi-
d8tion hes been made according to various criterions, vaiiuvus
Souroes suggest that the measured and indicated reserves of

l1ead 1n ore can be assessed approximately at 50,000,000 tons
aad of sinc in ore at 75,000,000 tons,

serv Cca 8 accord t
Lead Zinec
million tons % million tons %
Nerth America 16,7 3.4 29,0 3.0
Burepe 14,0 28,0 12.8 16,7
Asstralia fe,7 1.4 13.0 18,0 1
Latin Aserica 2.7 5.4 10.5 14,0 j
Africa 3.8 7.2 4,0 8.3
Asia 2.3 4,0 7.0 9,4 |

Tetal 0.0 100,0 78.0 100,0
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89, Under the United States Bureas of Mines eotination in
recent yrars the additions to lead reserves in the world
by Bew discovertes or by extension of existing deposits
eXoeeded the rateat shich the metal was being extracted,
The inferred reser es of lead are at least as largze as
Seasured and indicated ones, The reserves secure the pro-
duction for at least 20 years,

60, The reserves of zinc Secure the forecast production for
BARY years too, Due to the technical iriprovements the
efficient use of old dumps of mine and smelter residues oeme
taining lead and zinc 1s feasibvle, increasing total volume
of metals being at the disposal of industry,

61, Nevertheless in view of the forecasts relating to lead
and zinc consumption Up to the year 2000, many authers draw
the attention to the insufficient exvloration works purraed
on new deposits 8o far, Assuming the annual rate of Krov.th
in production of lead and zinc up to the year 2000 only of
2.5 per cent the cumulative desand up to that year would
resch about 160,000,000 tons of lead and 200,000,000 tens
of sinc which sets the task to secure reserves for farther
future at right time,

62, With a view to securing regerves of raw materials for the
future production of lead and +1nc the axploration of new
deposits wis imtiated on a lirger scale in recent years,
Japanese association "Overseas Mineral Resources Development
Organisation”, financed in 50 per cent by the government

and in 30 per cent by the producers exhibits a particular
activity, That association s pursueing large scale works ip
®more than 40 countries all over the worle,

63, 3imilar activity 1s shown by French Bureau de Recherches
Geologiques et Minieres, American Geological Survey and Burean
of Mines, English Overseas Developament Corperation, and
recently also by firms of Federal Republic of Germany,
Socialist countriss are also offering to many developing
ocountries their assistance in pursueing prospect works,
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8ine constructing and providiag them with equipment,

64, Tue exploration of new derogtte ein- pursued by the
mentioned associations and fires i many developin: coune
tries may be a _ood chance for further exnansion of mine
end metal ;ro’uction of lead aan! zinc in trem, It could
bring about genmeral industrial aiv.ncement in these coun-
tries on the conldition, however, that in tie .zreements
ooncluded with foretyn companies the interests of nations
and those of developing countries as right owners of their
Matural resources are secured,

Ihe forecast of net trade vwith ceuntyally jlanned
economjes
88, Lead and zinc production in socialist couitries 1s deve-

loping very quickly. Over the period 1907-1967 the output of
lead ores in these countries rose by 41 jer cent as compared

to 20 per cent of the catput in the world, metal production
¥y 63 per cent as compared to 20 per cent of tie production
in the world., The expansion of zinc ores oiatput bv 47 er cent
was sliehtly smaller then that in the remainder of the world
/82 per cent/ whereas the production of metallic zinc rose Ly
I per cent as compared to that of 2% rer cent in the world,

66, The quick increase in consumption of both metals in
quicily leveloring machinery indastry aud in building keeps
pace, however, to that rapidly expanding production, The
growing demand absorbs total increases in the production of
lead and zinc so that surplusec« lesigned for export remain
ever longer periods at the unchanged level,

67. Allovwing for large rescrves of zinc and leuad ores in

China /mainland/ and initiated works on the construction of
Isperial Smelting Furnace in that country it should be e.pected
that in next future local production would meet the growing
demand for lead aund zinc,

68. This asuggests the forecast that net export from socialist
countries in the years 1970-1980 would most likely be kept at
the level of the period 1261-1967, It may be assumed that
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export of metallic lead from these countries would asount
te 30,000 tons per year and that of zinc to 100,000 tons
per year,

Ihe estimation of new capacities up to 1980

to meet the consumntion

69, In view of the Projected consum)tion of 1cad and zine
in the ye.rs 1970-1980, the production of metals in 1968,
the increase in lead and zine snelter capacities, already
Projected, and the forecast export from socialist countries
in these ye rs it is possible to asuess aphroximate nagnj-

tudes of the new capacities necessary to meet the predicted
demand,

70, For leod tie approximate balance is shown below:

/thousand metric tons/

19683 1970 1975 1980

Actual production 2,911 2,911 2,911 2,011

iteported addtions
to smelter capa=-

cities - 292 292 292
Net trade with

centrally planned
ecotioniies -19 - 30 30

Net changes in
non-comrercial
stocks -26 - - -
Total supply N0S-
sibilities up to
1071 2,918 3,203 3,233 3,233

Low High [Lovw High Low Iiligh
Projections of

consumption 2,036 [3,000 3,17013,380 3,600 3,860 4,320
Balance

New necessary

capacities /-/ -18 +203  +103 (-147 -367 ~627 -1,087

a/ Estimatec




71, Similar balance for sinc is as follotvs:
/thousamd metrie tons/

/%, 11/11
Page 3}

1568 1
Esti- 1970 tuTs 1980
ted
—
Actual production 3,641 3,644 3,644 A,644
Reported additions
to smelter
capacities - 600 600 600
Net trade with cen-
trally nlanned
ecunomies 72 90 100 100
Net changes in non
conmercial stocks -28 - - -
Total supply
possibilities up
to 1971 3,744 4,334 4,344 4,344
Projections of
consumjption 3,767 |Low High ow ‘Iigh JLow liigh
4, 5,563 5,655

BALANCE
New necessary
capacities = 23 |+ 334 + 234 35 - R36]-1556 -2256

72. The above balances were drawn up on the assumption that

production and consumption vould be fully offeet,

73, From the volume of the metals zine and lead production in
the years 1970-1980 the demand for the mine production of these
metals is inferred, To assess its volume tlie aver .'e relation=-
ship in 1958-1967 was adopted, for lead 128 per cent and for
zinc 93 per cent, The production capacities in mines and in
enrichment plants in 1970-1950 compared to the actual and fore=-
cast ones for next years can be laid down as in table 9,

T4. New mine capacities and smelter facilities should be reco-

gnized as very approximate., It is evident that in such a long
period a number of less modern plants will be shut down and
subsequently they will have to be replaced vith additional new
capacities, For the same reason and also due to later commnisio-

ning of new plants,surpluses of oroduction upon consumption
assessed for 1970 will probably prove lower or will not arise
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at all, The above assessment vas made to illustrate a general
approximate picture of the expansion of mine and smelter
production over the years 1970-1980 with a view to analysing

the outlook for possible participation of developing countries
in that expansion,

Qutlook for exnansion of lead and orodyct
in developing countries

78. It is difficult to forecast the growth in consumption of
lead ol zinc in developing countriers baut it is almost irnossible
to evalaite more accurately the exjunsion aof the lead and zino
metals production in these countries up to 19%0, Hesting on sta~-
tistical data related to the last 15 ye rs and extrapol ting
sole! on that basis thc development of the production up to
1980 t.ne result obtained will be a very pessiristic one.

The consumption of lead and ¢ine in developin: coun.ries is
rising at a considerobly taster pace taan in the remainder of
the ..oi1ld, but the expansion of lead mine un! smelter ' roduc-
tion is slover in these cou:tries than in Jev ‘loped ones and

in Asia and Africa even its decline was proncunced. Tue outpat
of zinc ores in .eveiopin;, countiies is expandin: more slowly
than in the remainder of the world and only the production of
that metal is rising at a more or less the same rate as ia the
whole world,

76. There are many reasons as lack of political stabilization
on one hand and tendencies for promoting the economic indepen-
dence of the developing countries on the other, wilch encourage
large producer coenanies to expand raw materials basis, and
smelter facilities rather in highly developed countries without
being invelved in larger investments in developing countries,

77. The developing countries generally have not adequate means
to undertike expensive investments particularly in mining which
nsed a long time fo1 construction works to be carried out and

which freez- the capital, ioreover,experts are lacking who
could choose the best expansion programmes of lead and zine
industry and appreciate thelr economic efficiency. It seems that
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for futher expansion of lead and zinec industry in lev:loring
countries in the future and for overcormineg the current
stagnation comuon actions of sovernments of developing coun-
tries, of international aid or < nizations and of major lead
and zihc companies should Le andertaken,

78, In actual conditions it is cifficult to predict how the
production of lead and zinc woul. be developed, It is possible

to determine in what countries theie .are potential pos=sibilities

to exp.nd the produetion or to start it, rom thst iotnt of

view tie levelopin., countries can be divided into three tous,

79, Within the first roup fall countries where petal consum-
ntion 13 well #stablished but its futher ex; anston narrovw Jdue
te foreign tiode difficulties, The iacrease in consumption can
de achieved through the develorent of local production, The
example is India wuere the rarkel vonswsption of zine in
1963-1464 amounting to 70,000 tons vent downward in later years
bat due te tie local productioa put Into operation becins to
recover des;ite the fact that It satisfies only about 30 jer
eont of the requirements, e rroduet.on of zine in India seems
to continue its expansion to meet {n art the (mowing coniumpe
tion., It vould be advisable to examine tae ~utloek for the
expansion of mine output in that country beclise the et al
produetion of zine in In'tla 18 based almost solely on imported
concentrates, The pogeidilities for lead production in India
are also not fully taken advantage of, which im)lies tiat only

about 3 per cent of the consumption is satisfied by local pre-
duction,

80, Almost fully sufficient with regard to lead and zinc pro-
duction 1s Argentina, where mine and metals production meet the
consusption of metals. In that case further exransion of mine
and metals production to match the growing local requirements
can be also predicted.

81. Republic of Korea satisfies only about 30 per cent of zinc
consumption with local  roduction despite the export of zinec
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concentrates, It can be predicted that the attemnts will con-
tinue to exrand the smelter nroduction initiated there to
smelt the concentrates., similar situation is in Brazil in
wrodnetion and consiurption of lead.,

82, The second group of developing countries enjoyin: poten-
tial possibilities for the expansion of lead and zinc
smelting 1s rejresented by countries exporting at nrresent
the concentrates of these metals. Since a long time ago many
of these countries vere endeavouring to expand smelting
facilities a9d to export metal instead of concentriates which
from one side would stimulate industrialization and from the
other would contribute to the increased value of export. To
the countries with the mine production of lead markedly
exceeding the metal production or where there i3 nroduction
of concentrates without processing them belong: Morocco,
Tunisla, Bolivi~, Tonduras and Peru, In the case of zinc
following countries fall into that group: Algeria, Congo,
Morocco, Boliwia, Mexicn, Peru, Burma and Iran.

83, The third group comprises developing countrics where
the concentrates or metals up to the present time .ure not
produced but which possess the deposits of lead and zine
ores and are interested in gradually coamencing their pro-
duction on a small scale, to cover the requirements, still
not significant,

84, Lven if all those notential possibilities for the expan-
sion of metals production in developing countries would be
realized in the years 1970-1980, which is hardly likely, the
increase in the production of lead in these countries could
be eatimated at about 270,000 tons and in that of zinc at
about 700,000 tons, This would sugzest that the share of
devaloping countries in general addition to new capacities
in the world with the projection [ligh would amount for lead
to about 25 per cent and for zinc to about 31 per cent,

85. The expansion of metals production would be of major im-
portance for Morocco exporting at present about 70,000 toas
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of lead and 50,000 tons of zinc in cencentrates, for Peru
exporting about 75,000 toas of lead and 240,000 tons of

ginoc in concentrates and for Mexico with its export of about
160,000 tons of zinc 1n concentrates, Nonetheless 1t should
be pointed out that in mine production of lead and zinc in
Mexico and in Peru notable investuents have been made by

the United States and Japan and that is the reason for the
large volume of concentrates import from 1ts sources to
these countries,

Export of lead zinc concentrates and metals

in the economy of developing countries

88, Export of lead ores and concentrates accounted for less
than 4 per cent of the export earning of any developing country
with the exception of Morocco where it accounted for about

6 per cent, The United States imported predominantly from
Latin America and Ganadg, Japan took about half her imports
from Australia and Asian countries but also imported from
Latin America where Japan has jinvestments; LEC sources of
import were mainly turope and Latin America, United Kingdom
imported mainly from Australia and Canada,

8T7. About one quarter of total import of lead metal into the
deVeloped countries in 1966 came from developing countries,
mainly from Mexico and Peru to tue United States and EEC,
from Morocco and Tuntista to France and from Zambia to United
Kingdom, In none of these countries the vilue of lead metal
export exceeds 4 per cent of its total cxuport earnings.

88, The pattern of trade in zinc ores and concentr tes and
sinc metal 1s almost the sume as that in lead. In these

oases the value of zinc ores and concentrates ecxport exceeds
8 ppr cent of total export earnings in none of the developing
countries,

89, In 1964 the value of exports of lead and zinc ores and
metals from developing countries reached § 227 million which
is 1.6 per cent of total export earning of non-agricultural
commodities in all developing countries,
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TerAff verriers apd trede lidersliseiies
90. The further advancement in the liberalisation of intermmtio=
nal trade in lead and zinc say play an important role in the
expansion of smelting in developing countries, In last yearse
due to the elimination of the quota system by the United States
and the removal of the import duty on lead in the United King-
dom some liberalization of trade in these metals was pronounced,
There are still many barriers which restrain the develeping ceun~
tries from expanding their trade in metals,

91, There are no tariffs on imports of lead and sinc ores and
ooncentrates, nor on importe of lead ashes and residues to the
EEC, Japan or United Kingdom., The current tariff on imports

of lead concentrates into United States is 0,75 cents per 1b

on the lead content, which amounts to an ad valorea duty of

adbout 5 per cent, Tha rate of duty on imports of zinc concentra=
tes 18 67 cents per 1b on the zinc content, If the entire amoumt
of duty on lmports of lead/zinc ores and concentrates into the
United States in 1966 were to accrue to the developing exporters,
it would amount in total to about £ 3,25 mtlliton,

92, Tariffs on imports of unwrought lead exist in most developed
countries, The imports duty of lead into the REC is 4.5 per ceat
and into the U,S, about 7 per cent ad valorem. Japanese duties
are 5 per cent on both lead metal and scrap. The duty on
unwrought zinc in the United Kingdom is equivalent to about

2 per cent ad valorem and in Japan about 12 per cent,

93, In some EEC countries is stil]l existing the guota systes,
There sre some assumptions, that the United States might reis~-
pose a quota system, It should be expected, however, that the
activity of the GATT Kennedy Round and of UNCTAD would let the
trade in lead and zinc go on stadbilising gradually in the future
and would lead to entire removal of the gqueta systess and to
lower tariff duties,
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94, As the a.ove considerations suggest there 1s good outlook
for quick expansioa of lead and zinc industry in the years
1970=-1980, The securing of the share of developing countries

within this expansion, which would correspond to their reserves
in ores and would meet their needs of industrial and soctial
pProgress, would require however some efforts from the organisa-
tions of United Nations devoted to that atim and from Govern=
sents of both developing and developed countries,

95. The basic condition of the lead and zinc expansion in the
whele world, first of all in the developing countries, is the
stadilization of the metals consumption/production balance

and metals prices on the adequate dut competitive to the sub-
stitutes level, This i the main target of the International
Lead and 7inc Study Group and 1ts activity with the cooperation
of the member Governments in particular of the United s5tates
with respect to non-commercial stocks releases policy is likely
te ecure such stadilization within suitable limits,

98, Further liberalization of trade, removal of quota s)stems
and lowering of import duties are additional factors having
subetantial effects on the production of metals in developing
ocountries, These are problems which UNCTAD and a number of
ether international organisations are dealing with,

97. In developing countries specialists in 3inc and lead im-
dustry are generally not available, That (s an obstacle in
laying down thr best ecconomic and technical programmes of the
expansion of that industry based on the reserves of these coun-
tries, The assistance of the experts of the United Nations 1in
preparing such programmses in individual countries or in indivi-
dual state enterprises in developing countries may be very use-
ful., "Survey of Lead and Iinc Mining and Smelting in Bursa®

made in 1966 within the United Natiens Development Prograame

18 an exaaple of that aid,
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98. In addition te the long-term prejections, the right
evaluation of offers for constructinon of complete mines

and smelters is a difftculty the zovernments of develo-
ping countries gome acros. eccasionally, An objective
evaluation of ttese offers made by United Nations indepen-
dent advisers can suggest the best choice. In the countries
possessin- zinc wnd lead ores the possibly applicotion of
the Imperial Smeltinz Frocesses nethod for instance, may be
more expensive in investment bul ensuring a maikedly lower
cost of production at adequate scule, requires a .een ana-
lysis,

99. The expansion of lead and zine industry in develoning
countiries demands training of local staff, The gradual
Zamvianization of Jroken Hill plant at Kabwe proves that the
m.st sophisiicited tecunolozy can be ra.tered by local staff,
It would be desirable, hovever, to train the specialists .nd
ths staff before a new plant epters the production and here
the assistance of the Unitcd Nations for developing countries
can ve of “reat s.rvice,

100, To some of the manasement posts in enterpises taken over
by developin~ countries or in new ones local spectalists can
not be at orce appointed since they are not available there,
Experienced administration officers to :upervise enterprises
of lead .nd sinc industiy or other forms of manazing the ine
dustry often lack in develojing countiies, Uitil local ape~
clalists acquire arpropiate professional qualifications
United Nations advisory service in assigning these posts to
its experts is necessary,

101, Technical schools and Universities in these countiies
which are enjoying opportuntitics for the exparn:ion of lead
and zinc industry shoild easure the =2uit:ble education to the
future spccialists in these fields, An essential form of the

UUnited Hations assistance for developing countries is provi=
ding them lecturars with educational gualifications if they
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100k en the opot which 15 often the case,

102. In msany developing countries the expansion of lead and
sine todustry 1s tied to problens concerning foreizn trade
policy. The i ecific feature of foreign trade in lead and zine
sencentrates and metals requires also srecial experience,
Unatil foretgn trade of’icers in somec of developinrg countiies
acquire necessary routine the assist nce of experts United
Naticns sent there on request of the interestel sovernments
seens advisable,

103, In all abrve mentioned cases the assiztance of United
Mations experts should be teaporary, Lducation .nd training

of local spectalists involve long term stays in highly deve-
leped countries as an opportunity to gain practical expericnce,
Such trainings organized by United Nations could be of greoat
assietance for developing countries,
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Tabdle 1
Consumption of refined lead by regions
/shousand metric tons/
AoeiiEes 1960 1965 1966 197 1968 °

Wor1a® 1,785 2,217 2,733 2,785 2,782 2,936
Developed couptriss 1,695 2,075 2,49 2,500 ¢,516 2,650

North America 7266 846 1,043 1,134 1,090 1,127

Western Europcb 830 1,064 1,207 1,180 1,178 1,247

Oceania

and South Africa 56 66 84 90 85 93
Japan 43 100 157 150 163 183
Developing countries %0 142 282 225 206 286
Latin Americea 64 149 150 153 161
19

7

Aegia and Par East 78 59 93 104
Africa 15 16 20 1

o 88

Share of developing
countries in total
consumption /per cent/ 5 6.6 8.9 8.1 9.4 9.8

a. Excluding the centrslly-planned economies

b. Including Yugoslavis

c. Bstimated

Source: Por the periods 1953 - 1955, 1960, 1965 - Submission by
the Secretariat of the International Lead and Zinc Study
Group to UNCTAD COMMODITY SURVEY 1966 /PART II A/
Yor 1966 - International Lead gnd Zinc Study Group,
Monthly bulletin of Stetistics. November 1968
For 197 - 1968 International lLead and Zinc Study Group.
Report of the Statisticel Comaittee. Twelfth Bession,
Geneve November 1968.
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Table 2

Consumption of slad sinc by regions
/thousand metric tons/

Average ¢
1953-1355 196C 1965 1966 1967 1968

Woria® 2,032 2,472 3,390 3,431 3,427 3,767

ReYeloped countries 1,953 2,298 3,110 3,182 3,093 3,405

North America 948 860 1,362 1,370 1,223 1,384
Western Europe? 827 1,127 1,289 1,295 1,255 1,348
Oceania
and Bouth Africa 79 123 147 134 157 150
Japan 99 189 312 383 458 523
Developing countries 79 178 280 249 334 1362
Latin America 46 81 144 135 132 141
Asia and Par East b4 9 130 106 174 1
Airica 1 3 6 8 28 30
B8nhare of develop
countries in tot:::fl16
consumption /per cent/ 3.9 7 8.3 7.3 9.7 9.6

8. Rxcluding the centrally-planned economies
b. Including Yugoslavia

6. Estimated

dource: As in the Table 1
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Tadle 3
Approximately estimation of lead and zinc consumption
in 1970°s by regions.
/thousand metric tons/
|
Average
rate of 1970 1975 1980
growth
Low High |Low High | Low | High | Low |High
Lead
WorldX 2.5| 3.5{3,000 | 3,100 | 3,380 | 3,600 | 3,860 | 4,320

35

Developed countries 1.9] 2.8(2,686 | 2,770 12,960 | 3,124 | 3,300 | 3,597

Developing countried 6.6/ 8.9] 314 330 420 476 560 723 |
742 5

Latin Americea 4,9 . 170 1/8 218 250 270 208
Asia ana Far East 7.0 9,01 120 125 166 188 230 290
Africa 8.,0[10.0 24 2y 36 3y 54 65

osusre of Ueveloping
countries in total

consumption per cent 10.5 | 10.8 | 12.4 | 13.3| 14,5 16.7
Zinc
World* 4,0} 5.0]4,000 | 4,100 | 4,900 | 5,200 | 5,900 | 6,600

Developed countries | 3.3| 4.0(3,587 | 3,663 | 4,295 | 4,484 | 5,030 | 5,486

Developing countriegv 7.6 9.9 413 437 605 716 870 | 1,114

latin America 5.3] 7.6] 152 160 195 228 255 332
Asia and Far East 8.0110.0 222 234 330 Y=} 485 605
Africa 13,0116 .0 39 43 80 110 130 177

Share of Developing
countries in total
consumption 10.3 ] 10,6] 12.3 14.,2] 14.8 16.8

x Excluding centrally planned economies
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Table &

.Production of lead ores and concentrates by regions
/thousand metric tons of metal content/

Aver _ c
19531955 1960 1965 1966 1967 1968
Yor1a® 1,753 1,810 2,033 2,129 2,179 2,217
ma__gmm 1,192 1,212 1,423 1,544 1,687 1,605
North America 490 420 552 603 617 631
Western .Europeb 320 379 366 426 463 490
Oceania
and South Africe 359 373 450 452 443 442
Japan 23 40 55 63 64 62
veloping count 561 598 610 585 592 642
Latin America 387 393 /415 410 415 K27
Asias and Far East 34 46 49 46 49 53
Africa 150 159 146 129 128 132
Sheare of develo
countries in togiti.s
production /per cent/ 32 33 30 27.5 27.3 7

&. Excluding the centrally- pPlanned econcmies
b. Including Yugoslavia

¢. Bstimated
Bource: As in the Tabdle 1
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Table 5

Production of szinc ores and concentrates by regions
/thousand metric tons of metal content/

Averasge ¢
1953-1955 1960 1965 1966 1%7 1968

Yor1a® 2,399 2,563 3,478 3,572 3,895 4,025
Developed countries 1,686 1,864 2,553 2,737 2,%8 3,058
North America 831 824 1,434 1,520 1,677 1,690
Western Europob 877 574 545 595 631 693
Oceania
and South Africe 273 309 353 3%9 397 409
Japan 105 157 221 253 263 266
v count 653 699 925 835 927 967
Latin America H45 474 596 558 623 641
Asia and Par East 1M 20 43 56 75 83
Africa 197 205 286 221 229 2A3

S8hare of developing
countries in total
production /per cent/ 27 27 26,5 23.5 26 26

8. Bxcluding the centrally - planned economies

b. Including Yugoslavia
¢. Batimated

Source: As in the Tadle




Tadble 6

Producvion of refined lead by regions

/thousand metric tons/

Aver
1953-1955
worla® 1,995
Raveloped countries 1,625
North America 728
Western imropeb 668
Oceania
and 8outh Africa 198
Japan 1
DPeveloping countries 370
Latin America 286
Asiea and Par kast 15
Africa 69

Share of developing
countries in total
production /per cent/ 19

8. Excluding the centrally - plauned economies

b. Including Yugoslavies
¢. Estimatod

Source: As in the Teble

1960 1965 1966
2,303 2,621 2,742
1,929 2,227 2,346

788 902 959
858 934 9
209 282 297
74 109 118
374 394 396
281 309 323
29 30 19
64 55 54
16,3 14 14
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1967 1968 ©
2,765 2,911
2,402 2,531
907 %7
1,959 1,133
286 259
150 172
363 380
289 303
18 18
56 59
135 13
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Table 7
Average
1953-1955
Worla® 2,439
Developed countries 2,254
North America 1,028
Western Europeb 923
Oceania
and South Africa 122
Japan 181
Deve;ogggg countries 185
Latin America 103
Africa 82
Asia and Far East -
Share

of developing countries
in total production in % 7.6

1960 1965 1966 1967

2,570 3,124 3,301 3,29
2,381 £,378 3,040 3,U10
1,061 1,503 1,352 1,286

967 1,006 1,04, 1,18

141
212

189

101
o8

73

202
367

246

144
102

79

a. Excluiing centrally - piauned ecouomies

b. Including Yugosliavia
c. Estimated
dource: As in the Table 1

197
444

261

158
103

749

198
516

275

160
106
7

9.0

1968 ©
3,644

09 540

1,348
1,181

210
o1
304
166

107
A

9.1




Tdle 8

Botineted edéitions in

1968 reported to ILi8G
/theusand metric tons/

3
g

Rine and smelter capscities after

Kines

/metals contontJ Bmelters

lLead Zinc lead | Zinc
Worla® 363 545, 292 600
Reveloped Countries 330 438 292 A8
North America 230 210 150 25
Western Europe® 30 104 115 325
Ocenis and South Africa 65 50 - 73
Japan 6 38 27 125
Developing countries 33 107 - 52
Letin America 27 72 - )
Asis and Par East 6 34 - 13
Africa - - - 35
Bhare of developing
countries in total
additions of capacities. %1%} 19,5%] 0,0%|8,7%
8hare of developing
countries in total
production in 1968 22,0%] 24,0 %(13,0%|9,1 %

8. Excluding centrally - plenned economies

b, Including Yugoslavia
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Approximately estimstion of neccssary nes capacities
in Ieed and Zinc aine production in 1970-1980,

/thousand metric tons/

1970

1975

|

1980

High

Low

Hign 7 Low

mgd

Lead
Forecasts of metal
consumption

Mine production
/Ratio 100:128/

3,000

2,320

34580

3,600

2,820

3,860

34020

4,320
3,380

Actual mine
production

Reported additions
in capacities

Total supplay to
1971

2,217

363

2,217

363

2,217

%63

2,217

33

<417

363

2,217

s63 |

2,580

24580

24580

2,580

2,580

2,580

BALANCE
New necessary
capacities /-/

+ 260

- 280

Zinc

Forecasts of metal
consumption

Mine production
/katio 93:100/

4,000

4,300

4,900

21270

5,200

5,580

9900
6,350

6,600

7,100

Actual mine
production

Reported additions
in capacities

Total supplay to
197

4,025

45

4,025

245

“’.025

45

4,025

45

4,025

545

4,025

45

8,570

4,570

4,570

4,570

4,570

4,570

BALANCE
New necess

capacities /-/

+ 270

+ 130

-1,010

"1 ’780

-2,55









