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Table C-2 Rates of Growth in Demand for Copper by Use
' In Major Consuming Countries (1965 - 1981)

: (1;000'tonnes}
1965 _ ' 1981, ' Growth rate

Conduec- Struc— Conduc- Struc- Conduc~- Struc-

tive © tural tive tural tive tural

: ' : % %
Usa 988 858 1,294 739 1.7 -0.9
Germany, FR 341 195 513 231 2.6 1.

- France : 170 121 . 380 50 5.2 -5.4
UK 332 . 318 220 113~ -2.5- ~6.3
Ttaly 132 60 247 - 119 4.0 4.4
Japan . .298 130 910 344 7.2 6.3

2.9 -0.3

Total : 2,261 1,682 3,564 1,596

Source: Ministry of International Trade and Industry, Government
' “of Japan, Annual Report on Resources Statistics, and
IWCC's_Data

3. RO IREH B AL
e o EENRIROMEB Y Fig, C-lKEEDb, 749, EC v H, X LTH
AmuA@4Ammﬁme@D\%®4xmﬁﬁm&1 wmqmﬁﬂﬁﬂﬁﬁ§®
719/75_’113)(“‘ _ _
m%¢r7x1m EC &N Zh 30% T2 Ho Tk e RO MHE & = 7 &,
C198LAERIE, T 2 Y H 21%, EC 239/L¢m_/u'm "D,
BB 1970 4705 1981 ED R mmrmﬂéfwszmw TH &, PIEERT, 7
4 0.8%. BCO.5%, ¥ i3.0%, FA 3.9%C, FADESAEL>TV5H25, LH
.’ﬂfJﬁ H L,IL TH oA, Ak, k?ﬁbeﬁ}?‘;é’.ﬂ)L :bk})é N1ICs(Newly Industrializing
Couutnes)ff)hlllﬁc”f\&i WL, 1970 57> 6> 1981 ”F@Fn‘]{\_ﬁ BTV F A3 8.3%, 4 ¥
iﬁWI%\Aﬁm@ﬁWSV&L5miﬁﬁﬁﬁﬁ%htofbé
&L,ﬁm%hiuiﬁmwwwmﬁmﬁﬁwmﬂéﬁﬁi@*KMLTW?(iw%
C 3 ~C—108M1),
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10,000

Figl C“" L -
' (1965 - 1981, 1,000 tonnes)
e 0,826 Sl
- D e 9,400
S 9%
e cee e P S 10%
- . ‘ il .1,/ ar -
. 7'294 B . : 7.459/{,; ._ l_d{(} 14%
6,208 sA N T N
Other ceatvally 6% A =" 132 ) a- : 1 1 19
planned countries - . 16;’9’ s N
13% — e iR ATE 1 R .
 Other free- 15 B T S N N A B OSSR § . 13
workd countries =T 1| DEat T RESNEN) MY o Pt o
2N B B o e B T [ ,”'"4. y 7% :
1 . T T 24 1o
29 LSi?‘c og |7} 80% r 3% N a
- f. i 26 . e R P
N - ) T e 1
0 2% 9 | 2
, / I R - JL -
1965 1970 1975 1979 1981
1965 1970 1975 1979 1981
Usa 7,846 30 1,860 26 1,397 19 2,165 . 22 2,033 21
EC 1,825 29 2,045 28 1,958 26 2,334 24 2,161 23
Japan 478 -7 821 11 827 11 1,330 14 1,254 13
Canada 7209 .3 229 37 196 3 243 2 ‘242 3
Rustralia 102 2 113 2. 1030 1 1300 1 138 1
Spain 59 1 108 2 19 2 133 1 107 1
Sweden 95 2 87 1 94 1 108 1 106 1
Yugoslavia 59 1 78 1 103 1 119 1 150 2
Brazil 3t 58 1 155 2 229 1 178 72
Mexico 36 1 54 9 71 .1 104 A 141 1
South Korea - LB - 28 - . .85 1 144 - 2
Other w L S - ' PR o
her free world 353 6 - 374 S . 427 6 .557. . 6 603 6
countries ) L - _ ' R
Free world total 5,043 81 5,835 80 5,478 73 7,527 77 7,257 .16
USSR | 783 13 950 13 1,220 161,360 14 1,320 14
Poland g - - 153 2 202 2 186 2
ther centrally 382 6 508 7 635 9 137 7 . 11 8
planned countries _ R . : _ _ _
Centrally planned e e ica- o 0 : : - oa
Countries totar. j,jas 191,458 202,008 27 2,299 23 2{223 24
World total 6,208 100 7,294 106 7,459 100 9,826 100 9,480 100

Worldwide Refined Copper Consumption

Sources: Metallgesellschéft,:and World Bureau of Méfaixstépiétiéé,(WBﬁS):'
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Table C~3 ‘Refined Copper Consumption and Indices of
Industrial Production for the World

1965 1970 1975 1984

Refined Copper Consumption (1975: 100)
Free world countries
Furope : 90 103 100 (AR
hsia E—_— 53 96 100 17
Africa ' 52 51 100 130
usa - ] . 118 iz0 100 143
Oceania 104 116 100 142
Subtotal - 93 107 100 134
Planned economy countries 58 72 100 110
world total . 3B 98 100 127
Worldwide indices of
L o 59 . o] . 1
industrial production (1975: 100} 3 ) 9 100 24
Note : Refiped copper éonsuﬁpﬁion“in hsia has increased markedly

from 1965 through 1981, with an annuwal growth rate of

. 7.6%, The élasticity of refined copper constmmption
against the index of ‘industrial production throughout the
world was about 1.0. ) '

Sources: Hetallgeselschaft, World Bureau of Metal Statistics
(WBMS}, Metal Statistics, and the Bank of Japan, Foreign
Econcmic Statistics Annual

‘Table C-4 . Trends in Refined Copper Consumption and
Related Production Indices in the United States

1965 1970 1975 1981

Trends in Consumption (1975: 100)
Refined- coppex 132 133 100 146
Electrical wire {wire rod} 106 131 100 i39
‘Elongated products

. : 147 124 100 130
{gross production)
Production index {1975: 100)
tining and manufacturing 76 92 100 128
General machinery 68 84 100 137
Electrical machinery : 70 93 100 i53
Automobiles ’ 104 . 83 100 109
Private housing starts 127 124 100 93
Hote : -Despite the steady growth in electrical machinery, the

stagnation of the automobile industry and decline in pri-
vate housing starts have affected refined copper demand,

thus the annual rate of growth in consumption was as low
as 0.6%. ’ : )

Sources: World Bureau of Metal Statistics {(WBMS), and
the Bank of Japan, Foreign Economic Statistics Annual
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Table C-5 ~ Trends in Refined Copper Cthumption'and
Related Production Indices in the United Kingdom

1965, 1970 1975 1981

Trends in Consvmption (\9?5 100) - — :
Refined copper . S 144 23 ' 100' 74
Flectrical wire {wire rod} = 128 19 1000 T 85
Elongatead p;oductq : o :
{gross production) veg: . v 109 29
Productivn index (1975: 100) : S )

" dining and manufacturing : 89 .99 100 100
General Wachinevy 79 96 - 100 77
Electrical machinery : ) 67 . . -B8 100" 108
Automobiles - 102 114 100 73

pPrivate housing starts : . w0 g9 100 a8

Hote :  Though the Eield of Qlectllcal machinery has plogres sed,
: the general recession of the economy' in the United Kingdom
has had a deletérious effect oh refined copper demand and
the consumptxon has dpcreased.

Sources: World Bureau of Metal &tatistics (NBHS), and” - -
the Bank of Japan, Foreign Eccnomic Statigtics Anhnual

Table C-6 Trends in Refined Copper Consumption and
: Related Production Indices in France

1965 . 1970 . 1995 1981

Trends in Consumption (1975: 100) . - i
Refined copper 79 T o9t 100 118
Electrical wire: (ere rod) . 64 73 100 146
Elongated products

g 100 125
{gross production) 128 - 142 :

Production index. {1975: 100} Lo o B
Mining and mapufacturing 74 93 - - 100 108
Fabrication-:of- primary metals ) B85 104, 07 100 . 110
Power generation 56 79 106 146
Private housing starts o . 80 - 89. - 100 .- 76

Note 1 The production of eleétrlcal wire and cables. has 1increased

notably, depending on’ expansion of electric power- congump-
tion and progress. in thL clechrical machinery industry,
along with the rise i{n general 1ndust;ial activity, which
is a result aof the successive adoption .of several policies
for the - 1mplementatxon of promotion Bchemes Eor
1ndustrles. :

Sources:  World Bureau of Metal Statistkrs (wBMS}, and - .
" the ‘Bank of Japan, Foreiagn Ecoaomic Statistics Annual
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Table C-7 Trends in Refined Copper Consumption and Related
Production Indices in the Federal Republic of Germany

1965 1970 1975 1981

Trends in_ansGmption {1975: 10Q) )
Refined copper . 24 110 100 17
Electrical wire (wire rod) : 39 110 100 - 133
Elongated products '
.{gross production} 108 124 100 139
" production index (1975: 100)
#ining and manufacturing . 75 96 100 115
General machinery - 85 104 100 | 110
Vehicles - 67 98 1060 126
Electrical machinery 61" 88 160 121
Metal products ) . 90 - 110 100 127
Building : 93 . 108 100 108
Note ' The annual growth rate oE mining and manufacturlng produc-

tion from 1965 througb 1981 was about 2,7%, with economie
growth well-balanced among the various jindustries. The
rate of growth for refined copper consumption during the
saime period was around 2.1%, thus the elasticity against
the growth rate of the mining and mannfacturing production
) is 0.8.
" Sourceés: World Bureau of Mctal Statistics (WBMS), and
) _ the Bank of Japan, Foreign Economic Statistics Annual

Table C~8 'Trends in Refined Copper Consumption and
Related Production Indices in Italy

1965 °~ 1870 1975 1981

Trends in Consumption {1975: 100}

Refined copper &0 85 100 114
Electrical wire (wire rod) 68 101 100 128
Elongated products 72 101 100 133
{gross production)
Production index (1975: 100) :

Hining and manufacturing 65 92 100 . 127
Hetal P : &1 85 100 122
Machine;y 66 99 100 131
Transportation equipment 64 98 100 t41

Private housing starts ) - 92 100 -

Notes -z 1)} From 1965 through 1981, the index of mining and manu-
' facturing producticon roughly doubled, and the consump-
tion of refined copper also nearly doubled; thus the
elasticity of refined copper consunmption against the
'qrowth rate for the mininyg and manufacturing produc-
. tion is about 1.0,
2} Every industry consuming refined. copper has grohn
“fairly evenly, so .that the consumption in both
industries prmduc1ng electrical wire and elongated
copper has 1ncreased at a similar rate.

Sources: World Bureau of Hetal statistics (WBMb), and
the Bank of Japan, Foreign Economic Statistics Annual
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Table C-9 Trends in Reflned Copper Consumptlon and
Related Production Indices in Japan

'1355 1970, _1975 1981

- Trends in Consumption {(1975: 100) o . o
Refined cdoppax - - : 52 C .99 100 152

Electiical wiré (wirve 10%) . 53 102 100 160

Elongated products . 150 93 “100. 160
{gross production} - : IR Y

Production index {1975: 100)- - . : ,
#ininy and manufacturing . a5 93 100 -147

Metal products o © 97 . 100 125
Hachinery ’ ) 33 a8 106 192
Public wtility . _ : 43 19 3007 033D
Motes @ 1) Duxing the period from 1965 through 1981, the'econbhf

of Japan. expanded threefold, and the conqumption of -
) refined coppér also roughly tripled.,

2) Because all industries consnm}ng refined copper have
developed at a balanced pace, the consumption of
refined coppel ‘for elcctrlcal wire -and gables for con-
ductive use and.of elgngated products For structural
use havé both recorded a high rate of growth.

Sources:  World Bureau of Metal &tatxstlcs {WeMs ), and
the Bank of Japan, Foreign Economic Statistics Annual

Table C-10  Trends in Refined Coppexr Consumption and
Related Production Indices in ‘Brazil,
Mexico and the Republic. of Korea
" {1975: 100)
1965 1970 : 1995 . 1989

Brazil i : . .
Refined copper consumption 20 48 oo 115
Index of mining and manufac»urlng. 47 s 100 115
Droductlon :
Mexico : . :
Refined copper conqumption . 51 76 100 . 199
anufact T
" Index of mining and 'm cturing 47 100 100 150
production :
Xorea, Rep. of
Refined, copper consumption T . 2 100 - 514
Index of mihing and manufacturing’ ) Lol
of mihing manbt g 14 37 - 100 232
productlon . o :
Note : . The consumptiéh of . refined copper in Brazil ilncreased

at a annual’ growth rate of 17,5% from 1965 to. 1975, and
the elastlclty against the growth rate for minlng and
anufacturan -production’ ‘has been’ abont 1,0 sinca 1975,

In Mexico, ‘the elasticity of the refined copper ¢on-
sunption against the growth rate of mining and manufac-
turing productlon has been ‘about 157 since 1975,

In South.Korea, the annual growth rate of tefined .
copper ccnsumption has been aboit: 34% from 1975 through
1981, The glasticity against the growth vate for mining
and manufacturlng produrtlon has ‘been about 1,9 during the
game period.

Sources: World Bureau of Metatl Statigﬁics {HBHS),_and' o
the Bank of Japan, Foréign Economic¢ Statlsties Annual-

(51-36



H;i%ﬁﬁmmswaﬁﬁuﬁféﬂ%

MA&% _ _ _

%Lw¢b%AMm@HMm mw&%bﬁﬁﬁm.ka%@ﬂ%mmxwﬂﬁmm
fa\.;ﬁw’)‘f\,éb NG c?) _ -
&L,AMM®W@%Ammwm&1mm C—11 wad,

Table C-11  Import Tariffs on Copper in Major Countries

Rate of duty ' Purpose

"USA : S T 1% Protection of.domestic mines
' and smelters

France (EC) e Free _ o C—_

Japan* More than ¥500/kg - Free Protection of domestic mines
¥500/Kg to ¥485/kg
. - Difference from ¥500
Not more than ¥484/kg - ¥15/kg

Korea : 20% ' Protection of domestic smelters

Brazil : 15% _Protection of domestic mines
: and smelters

Source: - The Study Team
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Table C-12 _'Pércéntage Qf'a}uminum.Wifes in the Total Annual
Production of Electrical Wires in Japan o

Producﬁion of 'all . Aluminum -

electrical wires o wires
{1,000 tonnes) L (%)
1960 - © 245 6.8 .
61 R 1: 5,7 -
62 ' 246 5.8
63 - 3077 C6.7
64 ' 382 740
65 381 1.5
- 66 o422 106
67 .- 833 9,5
68 ' 613 10,7
69 - 703 10.7
1970 . 708 12.6
T Y 51 12.9
72 837 12,1
73 997 - - 1206
74 700 . 1.7
75 . 7587 _ 13.0
76 _ 895 15,3
71 : 966 . 14.9
78 : '1 L0337 12.3
79 - 1,047 10,9
80 o 1,084 . 14.6

81 ©1,0%4 . 11.0

Source: - Electrical Wire -and Cable Makers' Association of Japan

+ BRI
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Table D-1 Production and Consumption of Copper by Area -~ 19281

(1,000 tonnes )

Copper

Blister Refined ;opper

concentrate SN g .
production Preduction Consumption

. production

Canada 718 465 477 ' 242

usa - ' 1,538 1,378 1,984 2,033
Chile/Peru : 1,408 . 1,269 785 58
Japan ' 52 980 1,050 1,254
Oceania . N 179 192 139
EC 7 320 1,022 2,161
Zambia/Zaire : 1,092 1,040 715 4
Other free world 1,288 929 1,122 1,462
Free world total 6,494 6,560 7,347 7,251
Planned economy 1,832 1,756 2,308 2,223

countries

World total 8,326 8,316 9,655 9,480

Source: World Bureau of Metal Statistics (WBMS)
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207 Tt &4 %lrﬁ@24%h¢ﬂ1?-@méﬂktNx,bTXTﬁ] < 239%), 7 4 vﬂ(m9@
AT A K e T (0%, S VR & T B, EIRSRO RS S R, 1081 4E4
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Table D-2 Trade—flow_of Coppef'Cbncehtfate'in 1981
(Cu content 1,000 tohnes)

To: . ; ’ . ] . To tal
USA  Japan  EC Other Pl. econ

From: free world countries  exports
canada - 2 198 10 64 3 277
usa 17 17 T 151
Chile/Peru 2 69 5 61 : 2 139
Oceania 2 123 57 28 3 213
Zambia/Zaire .= - 35 R = - 35
‘Other free ' S FR : T :
: _ _ . _ 45 ..
world countries 36 324 85 ?60 : 20 . 6- B
Total - _ 62 866 157 330 45 1,460

Source: World Bureau of Metal Statistics (WBMS)

EC DM/ fevk, 1981 11 - "*Af 886 i’ t u'a o EC Mmﬁdﬁfe :v{u}ﬂ‘ DY
B WIHHAT LT B A T Y Ak ~—6’))F”i?'€* Jz'.ﬂén’}\/ﬁ AL T By
BHRDFY A4 wﬂ BT84 T LD s, 4%:4[-!?!!-;-»,5 500 -1- L % EC # 4 A
LTwa, ECigyv YA - ~ A IR R, 7 4 Y ATHBH fp/‘-‘” jf_f/f)-‘/x._? '
LT, ERERM 0% 82T L & 75T LB E A (Table . D-3 850,
B LTl R EC, 1981 4R AR 9,655 Tt o> 29% (O IR R o) 36%) ko Al
Yok 5 2,810 - t ARG S T v 5, | |
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Table D-3 - Trade-flow of Blister in 1981

{Cu content 1,000 tonnes)

oL Por i Other Pl. econ Total
) US . [} L]
From: o C Canada i A . Japan EC free world  countries exports
Canada - - 2 8 5 - 15
USA 5 - 2 1 1 - 9
chile/Peru 1 61 40 96 45 33 276
Oceania - : 14 3 20
EC . : - - - 30 3 ' 2 35
vambla/Zaire - - - 277 - - 277
Other free 11 24 82 34 151
world countries
planned economy
- . 3 3
countries
Total 6 75 82 500 88 35 786

Source: World Bureau of Metal Statistics
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Table D~4 Trade-flow of Refined Copper in 1981

_ : : it 41,000 tonnes)
To: - rgi L . -Other ™ ~ Pl. econ.  Total

. Canada USA E ) o N o
From: Canada, .| *Japan C_“free-world..cﬁuntrles exports
Canada - 84 Y a9 s - 253
Usa 7 - 3% 5. 9 S 56
Chile/Peru 9 179 92 397 247 ’ 21 945
Japan - 5 el e 28 - 5° " 38
Oceania . - - & 43 7 : ' - 56
EC - 8 - - 283 73 - 3t 395

- Zambia/Zaire 3 63 148 291 184 18 o707
Other £ ' ' S :
°r rree - 5 9 59 43 s 223
world countries : : o ) L
Planned economy ' ‘ .
countries b ' }  127 10 - 138
Total 19 344 292 1,454 617 84 "2,810

Source: World Bureau of Metal Statistics
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Table D-5 A Sample of a Purchasing Contract for
Copper Concentrates

“Ttem Contentg

1} Content o specify the ores to be supplied, the analyzed
contents of copper, gold, silver and other metals
for which payment shall be made and the contents of
arsenic, antimony and other elemerits which lower the
value as well as the m01sture content shall be indi-
cated.

2} Quantity In the case of concentrates, it is impossible to
deliver to the buyer an exact contractual quantity.
A permissible upper and lower limit of the quantity
is therefore fixed.

"3)_Delivery The destlnatlon, the party who bearq the frelght and
: _1nsurance costs and who pays loading and unloading
costs as well as ‘dispatch and demurrage shall be
specified. Also, the point at which the title and
risk is transferred to the buyer shall be clearly
defined,

4) Price The applicable prices of the metals for which
payment shall be made and exchange rates, as-well as
the amounts of R/C (refining charges), T/C (treat-
'ment_charges) and unit deduction (equivalent to
smelting losses) shall be determined. For instance,
the payment for copper content in the concentrates
is calculated by the following formula:

Price of copper concentrates = (Copper price - R/C)
x (Copper content - Unit deduction) - T/C

'Genefally, the price of copper is applied on the LME
basis, .the unit deduction is 1 to 2 points, and the
currency used is cents per pound for R/C and dollars

(EE~E<)
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per tonne. for 1/C, although -the US'dollar'is'ultima«
tely udged in.a contract in many . cases. if the con- _
tenta of metalb other’ than copper;’ for example, gold
and’ bllver, are con51derable, the yleld ‘and 'R/C of"
‘each metal bhall be agreed on and the payment shall
be made.' When' such lmpulltqu as aruenic, antimony,
lead and zinc are contained at More Lhan a. certain
level, 'a penalty will be dgducted from the price of
the concentrates accordlng to the contents of the'
impurities, -

5) Quotational The period for applmcétidh"bf ‘the metal prlce'shall
period be determined; for sxample, an monthly average price
in the month followlng the month of shlpment

6) Settiement Payment terms'shall'be'arranged in detall.' In paru'
' ticular} the determination methods of Welghtlng and
assaylng ‘shall be defined cleaxly._ Also, who bears
taxes generated by export and 1mpprt shall be agreed
Upon,

Source: the Study Team
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wx¢vr#mﬁrék&mmﬁA$Tbctﬁ\N%ﬂt@&x¢¢mb1%1¢xum
FREL, 1t)8z’|,krf-c:«liaxmfcnbafw N o

1965 SELIKR LME & 7 29 2 P, o @"1 ‘I’Wﬁ]ﬁ!héi T'able -

E—1@ &30 Td 50,

GNP # 7 v — % —THfififi% 1981 4F = v AR # Ml T E oM A RS & LME

m%mmm%Wx1%b¢mh—/TMQWULbr%ﬁ\7x9ﬂp P,

1974 FE 2 17— 2 i 1975 fff’a];lﬁf’ﬂiéiﬁtiﬁ’tiﬁb*f‘éﬁ % (Fig, E—1 é,}ﬂ:{i)o

VL. 1970 45 &

Table E-1 ~ Average Pricves of '_Coppér in the LME ar.\_d‘

the U.S8. Producers!

price,.

1965 - 1981

LME cash settle!ﬁen.t 1) wirebar

US producers' price

Cwirebar
Tg/1b ¢/1b ¢/1b “¢/1b
L/tonne  current 1981 current - 1981
dollar dollar 2) dollar - dollar
1965 469.88 59,70 155.54 35,02 91.24.
66 554,47 . . 70.45 177.80 36.17 . 91.28 .
67 417,34 52,38 128,37 C3gie3 . 93,69
68 523,98 57.00 - 133.80 . 41,85 98,24
89  621.25 . 67.58 150,83 47,53  106.08
1970 537.50: 58,51 123.96 57.70 122.25
71 444,43 49,05 - 98,98 51.43 - -103.79
72 427,96 48,53 54.03. 50.62 98.09
73 726.82 80,80 148,12 58.87 107,92
74  877.00 92.94 156.64 76.65 . .129.18
.15 556.81 - 55,89 86,26 - 63.53 - . 98,05
76 782.40 63.66 93.36 68.82 100,93
77 750.25  59.44 82.37 65.81 91.20
78 710.50 61.78 . 79.80 65.51 84.61
79 934,08 . . 89,96 107.08 . 92,33 - 109.90
1980 - 941.75 99, 26 108.41 101,42 110.77
81  864.61 - 78.83 - 78.83 83.74 83.74
Notes : 1) Settlement Price: LME selling price in the morning
L session '

2) Implicit deflator:

1872 =

Sources: World Bureau of Metal

100
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Fig. F~1 Estimated Growth Rate. for Copper Consumption

million
tonnes
20+
'G”
N
. égb
QDY '
, sMalenbaum
//// 27 2.7%
Fd
e .
’/
: ?// .
15+ e
World Bank
10+
Entire

world

Free world
countries’

— - T I - CF
1980 85 : -90. . . 95 : . 2000 Year

Source: The Study Team

(5]'—53



PEARITR v — WG R N B e b L 1983 AR LA EL Y v 7 Ak U TR I e B X
Ly f) & L, AERD 250 T U7cu L 310 T L OIS o &4 T L < 5,

0 T AU HDETITIAE & B S AL & BT

1982 45 7 J1iz., rxuw@ﬁbrwmmmxowwqgrmmmﬁm%%w#rwﬁ
M ST DAY, FOBEAMRLFD & ds 0 TH B,

B LS o MR ORI 1983 4RI, 7 4 Y Aerhuiae L7z BAm B fh L,
AR 5% e m L 1985 4E .42, 8.3 WA LIS, L, 1986 4§ 3 IR Tt SR
¢&ﬁf Lok LT, 1980 ARAGHN 0 1 ol I8 00 BT BY o O 2,79 &K < FsE
ST BRI, 1990 ED UL 9.7 T Lo e b b0 £ FRL T 5,

—Fi, B R D PR T 354 5 Tl 5 & M B DS & B3 1 G L B
th. 1985 4EAY 8 ETT L. 1900 4R% 0.5 BT L el B b kTR E T,

Lo R s B, - TR HER ST v A LI B L, IR
Bt 1005 0 & 75 T B A%, FHIERGEER 2 &> 8 A1l JC X LR 160 F £ 78 L
i%{;@mmﬁmmmwﬁo o, 1982 R R AR E B it W o B TERE I
VoAt LMD 27 A M E L €D & 2 B, H it F 45t 5 8 R
JRT 1989 EF TR X I TCh DH D E LT A,

3. FAUAMUEIE & 5 WBRETH

TAYN _V\]‘-}%"é‘iﬁ.f'ililf%ﬁggﬁ-' T LT\ % Mineral Facts and Ploblems o 1080 SERRIT, T
Ay hE 7_; y A Liat b F oo 2000 45 & -cop‘fﬂiLg’rco'?E‘f fﬁumﬁé?éimn Do
LR TA-C, 1978 4E0 5 — & et — 24T, 1990 TR Es X UF 2000 - F T o fthag O
PO A 7 2 U WIIER 2,49, 7 4 ) h DA DB .3 9% LR LTy D, T D
BO1990 4R 7 4 ) M s A RS EETRANL 2.5 B U Le b AR TRO 2. 24
TiZ L LD EDTRAEDHN, 7 29 2 0HN TR X @T#?Uﬁé 2609EHt LD HIED
T D, Efe, 1990 4B in ts it 4 4 RO ETREER 12.4 55 ( THH ., HRHALT
Filfed 12.36 194 LS TV Ll L e - T 5,

4 Malenbaum #3812 6%@1&@%%%;&“ _
9784F, 7 4 Y D v ¥ A8 = 7 K O Malenbaum %( Bk o &8 World
Demand for Raw Mater ials in 1985 and 2000 i35\ T, 1985 4F & 2000 450§l H
Tl R L, T, Mdlenbaum i, GDP 10 F A b 0GB EY
Intensity of Use (I U,) &5#agl, Fig, F-2 R4 X9 iG> EWE L L
MK“LIAWDUDP&IU @Mﬁ%*&{u% — @i 1 A b @ GDP A3t ind
HErdicl U offibimdss, 7200, 3—r -5, BARLEOMCHELNS

(5359



000Z PUZ CRET UT STRTIDIBW Mey I03

e3tdes xad aqo

popYoT 0006

wﬂm&wﬂ PTXOM ‘UNRqUSTEH M 80xn08

\ : 000’3 oom.h - 00's 000" 0009 - 000°€ 000°Z L0007 T
-pe350f03d 83P SBUTT ussoig ..mu.n.uu.n. Vad
TSy
I.vfloll.l-.l-nl. . llll-.l-ll . BoTIBWY C.WU.W\H\\I7 .
T = 7 !

mmD

eatden zad NS pue 2Spn-Jo~A3Tsusnuy xaddeD peutisy

Ceuryy )

sdoang -3

T e

z-a °b1a

1608

L0001

—000‘Z

L0007 ¢

000" ¥

0L

—00s’ T

=005'Z

005 ¢

005 'v

_f53“60



'okﬁmh’bWMﬁleAFDGDPm% VAT B E L U offib & — 2 4
U 2R L UL R 508 v 5 BRIV IE A3 B h 5 Cﬂ)ﬁg}}fﬂjﬁg W Bl -
1o E]i?ﬁg“ﬁ%f&lﬁ 74 Liklor I, U, @fL &, GDP ORERTM (1D % b & i
T iR, 1985 ARt C NI 8. 63 TH 5 L, SR 11,34 &7 L, 2000 4510 do\nC
Hm&ﬂijﬁﬁt‘JWﬂHHM!ﬁl&kqfv%uﬁﬁaa,m%ﬁmwaﬁ
e PR 8. 63 TJ7 UL I RS T F D 8120 U, 7 4 9 2 odi T MBI o1
WML, 8.26 197 b~ b e B & 72 o TV

II. "*’"ﬁb%iﬁﬁmﬁ.@ L

_ m%kjﬂ Uﬁfttﬁﬂﬁwﬁﬂfﬂd.'%®%® kw't%ﬂk§m4 [ 43 1981 #F
cdh B o, 1981 4R BAMR EITE AL L 2ot Jritl]“'f"(\?h& FRPPIBEIC REL D5 B
WA ERE R T D L, _

Liodis T, BUFicds Ut id 1981 4§ a:oﬁ]it EURERE A ~— a k LT, 1985 4, 1900 4
$5 402000 AE DD GRE Y T RO HE L4t

e Malenbmm\ A LA GDP RS T RHER O L ) T 5,

_World GDP: 1951-2000 Annual Growth Rates

Region 1951-75  1975-85  1975-2000
1. W. Eurocpe 4.5 3.3 3.2
2. Japan 9.3 4,2 4.1
3. Other d?veloped 4.7 3.4 3.3
.countries
4, USSR 5.5 3.6 3.4
5. E. Europe - 4.9 3.7 3.5
6. Africa 5.1 3.5 3.4
. 7. Asia . 4.9 3.3 3.2
8. L. America 5.6 3.7 ‘3.6
. 9. China 4.3 3.5 3.3
10. USA . 3.6 3.3 3.2
11. World Total 4.7 3.5 3.3
_12. Non-U.S. 5.2 3.5 3.4

World Toﬁal

Source: W. Malenbaum, World Demand for Raw Materials
in 1985 and 2000

(5]1-61



L WETFH
1965 - 1970 4§ & 19701980 fFIC I} 67 A°Y 2 PC HA@@MJLAM‘VIN GDP rm:kirc
LA AR LC, SR > GDP MU H 3 5 uﬁm&hbéﬁ

1965—1970 1970~ 1080

7oA H 0.2 0.2

E C 0.5 0.4

Moo 1.2 0.7

'$%$ﬁ®%£MKﬁfmw%ﬁm@@TMWW#mL{ 1983 452 1 | &0 $F 115 8% >
GDP Bfii e A AL 0.5, AT Y 0.6, 74 Y »; EC 1970 1980 4% o')fc,h,/c:h
DI 0.2 & 0.4. % LCTEOMOEIIL0.8 LT 5, ' |
AR &+ % 1981 1985 F & 1985 — 2000 420> GDP R f R L., %%ﬁ%f%@&%bt
T 5,

%

19811985 19852000
I 11 if
T AYh 2.7 2.5 3.1 3.7
E C 2.0 2.5 3.1 3.7
% I _ 4.7 2.5 - 3.1 3.7
rofiEmitsy o 3.1 3.1 4.4 4.9

st o 3.0 2.5 2.9 3.3

e Uy 1A Y — A, Dy ~ A, TR0 ~ AT, 10852000
o GDP kR %fch%h@/r AYCEYSE U C . Sl o S R & % o0 IR A T 3
4% &, Table F-2, ﬁgf‘d@&mb&kaoFQLL%MTU\¢L}®1%0¥
cmoHZg?ﬂ{F‘«i%m;b WIIERLTHD, ﬂ!’@ﬁé[&&}@'}’ﬂiﬂﬁﬁo‘)% 1245 UL <

(5)-62



weal Apn3s 3yl eQAN0g

‘sseo yBTH :III !(OSEO PALPURRS :IT (0SBS MO I : 9308

1z 0697E1 QL€ 2L OEL'L4
g*t 00L'ECL 0667LL 0LE670L
i £ 08E’'TL 09S'1LL 0BL70L 08070l 08Y's Te303 PTAOM
02 0£2‘€ 0E6'T 0§9'T €€ .
Lol : 060‘€ 0¥8‘T 019°'T 6°C _ $%TIIUROD
g1 8" i 000 O06L’'T ©es‘T oo0%‘T £TT’t G- G g 90 fuouoss pauueTy
L*z 09%‘01L 00%’'6 08%‘B
gL OLO'0L 05176 (09E’s
£ i AN 0BE’6  OLL’B 00T'8 089°‘L 1SZ'L Te303 PIXoM 9234
8¢ 005°€ 068°C 06£‘2 6°%
g€ Q0E‘E ©8L'T oO¥E’T A SHTAIUNSD
Sz 5°Z 05827 0TS’T 0LZT'T . Q0L6'L BLLL L*€ L“¢ g8°0 - - pTIcK 9813 IDUAQ
6*1 0ES'L 0LS7L 0TS’ L*€
9t OsL’L 029'L 0B¥L L=t
£ vz 083°L. 0LS'L OL¥’L OBE‘L ¥ST‘L  §°T L §°0 AL 48! uedep
St . omm~m .0N®~N QEV’Z . Lrg
A 00L°T 0SS8'ZT 00%‘Z L €
£*0 8°0 02972 00G'T O08E'Z 09Tt TeL'T 52 0z G 0 s 0 od
L0 00€'T 02Z2°T O%L‘Z L€ {III)
90 0ozt oozt otz L€ (11}
RR¢] §*0 0£T'C 08L'z QZTL'Z o0OLO‘T €££0°% §°¢ (I} L2 et 0 Z*0 0 ¥sn
0002 : : (810573 0007 _ 0002 .
gEe~1861 00T . 4661 0661 §86F  fEm3owR) SB—-1861 D8-0L61 0L-5561L
—-G86¢L L i : 861 . =586l ~-i861L
(%) yamoab o {seuuol 000‘L) - - (%)
IJ0 83®a TERUUY xaddoo peutzsa I03I puBEag a3ex uzuoxbh aNo ,muﬂuﬁummﬁm aN9

ummmou.wom purus( jo uoTaosloxg pestasy -4 °TgeL

[51-63



Fig. F-3 Revised Forecast of Demand for Copper
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Table F-3 Supplywnemand Ba lance

(1,000 tonnes):

‘Actual - Forecast.
1981 1985 - 1990
Mine capacity : 9,580 9,880 10,500
Capacity utilization rate . B7x . 87% - B7%
Concentrate availability S 8,333 8,595 9,150
pemand forecast - | 9,480 10,080 10,970
Required smelter production , -

- . , 570 9,300
(85% of demand) 8,316 8 (30
Concentrate-smelter balance . 25 -150
Reéfined copper capacity 10,880 12,000 12,000
Refined copper production 9,655 10,080 10,970

Source: The Study Téam
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Fig, F-4 Market Price Curve -
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Appendix Table 1 Net Producing Costs of Major Copper Mines, 1981

(cents per pound)

Country " Mine © Company

1) - less than 70 cents _
Mexico: Cananea - - Minera de Cananea
Chile Chuquicamata Codeloce .
canada Brenda - _ Brenda Mines

S Kidd Creek Kidd Creek Mine

Peru _ ‘Toguepala. SPCC

South Africa " palabora Palabora Mining
PNG Bougainville 'Bbugainville Copper
Indonesia " Ertsberyg Freeport Indonesia
Philippines Dizon .Benguet

2} 71 to 80 cents

Philippines

USA
Canada

3} 81 to 90 cents

South Africa
USA

Philippines
Zambia
Australia

Santo Tomas

Toledo
Sipalay
Magma
Copper Cliff
Ruttan
Lornex

O'okiep

Horenci
Cyprus Bagdad
Bingham
Eisenhower
Tapian
Nchanga

Mount Isa

4) more than 90 cents

Canada
usa

Australia
India

Granduc -
Twin Butte

Butte

Sierrita
Dueenstown
Chandmari

Philex Mining

Atlds Consolidated
Marindugque Mining
Newmont

Iﬁcb' :
Sherritt Gordon
Lornex Mining’

O'okiep Copper
Phelps Dodge
Cyprus Mine
Kennecott
Asarco
Mafcopper
ACCM -

MIM

Esso Minerals
Anamax
Anaconda
Duval

‘Mount Lyell

Hindustan

Source: 'The Study Team
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Anpex Table A-1

Bill1ton Entﬁovén Hetals Ltd.

The LME Members

1, & _(Nethexlands)
2. Amalgamated Metal Trading Ltd, (Germany, Ped. Rep )
3. Rudolf Wolff :& Co., Ltd.: (Canada)
4., Longonex Ltd, . {Usa):
5. Cerro Metals Ltd, (Usa)
6. Triland Metals Ltd.’ (Japan)"
7. Anglo Chemical Metals Ltd. (usa)
8. J. H. Rayner Ltd, {uk) S
9. Metallgesellschaft Ltd, (Germany, Fed, Rep.)
10, Leopold Lazarus Ltd. (Switzerland)
11. Ametalco Trading Ltd. . (usa)
12. Maclaine Watson & -Co., Ltd. {USA)
13, Sogemin Metals Ltd. ' ' {Belgium)
14. Henry Bath & Sons Ltd, (Bustralia)
15. Intsel {(Brokers) Ltd. {France)
16, Mocatta Commercial Ltd. {UK)
17. Boustead Danis Ltd.. (uK) -
18, Entores Ltd. {France)
19, Gerald Metals Ltd. (USA})
207 Metdist Ltd. {UK)
21. Philipp & Lion (UK).
22. Acli Metals (London) Ltd. (USA)
23. Holco Trading Co., Ltd. {UK)
24. Gill & Duffus Ltd. (UK) -
2%. Wilson, Smithett & Cope Ltd, {UK}
26. Cominco Ltd. “{Canada)
27. Sharps Plxley Ltd. o {UK)
28. Johnson Matthey Commodities Ltd, - (UK}

Nationality of the main sharéholders-is indicated in parentheses.

Annex Table A-2. Location of LME-designated Warehouses

UK -y London,'Birmingham, Liverpobl, Manchester, Hull,

51~

Goole, Newcastle~Upon Tyne, Glasgow, Avonmouth,
Swansea, Flushing
Netherlands Rotterdam, Amste:dam'.
- BelgiUm . _ Antwerp - . |
Germany, Fed., Rep.:  Hamburyg, Bremen
Sweden Gothenburyg
Italy Genoa, Trieéte



Annex Table A-3 Propdrtion of Physical Trading Héndled
by the LME

: . : : {tonnes)
Total ‘Annual arrivals/deliveries _
transactions - (physical trading) (B) B/AX100
(A) Arrivals* Deliveries* Total '

1971 . - 2,888,000 154,575 131,900 420,400 14.56
3 : ' o 89,700 44,225

1972 © 2,509,750 133,600 98,300 329,700 13.14

_ _ 52,625 45,175 ' _

1973 T 4,646,125 115,125 209,375 460,975 9.86
41,250 95,225

1974 3,171,025 215,725 143,475 520,775 16.42
' 90,200 71,375

1975 3,500,025 404,150 95,125 700,575 20.02
: 131,675 69,625

1976 5,067,400 217,775 123,275, 515,850 10.18
, 93,400 81,400

1977 4,325,475 126,425 115,750 366,300 8.47
75,575 48,550

1978 5,270,625 73,200 281,750 502,875 9,54
: : _ 44,475 103,450

1979 . 5,722,600 . 25,925 233,225 348,550 65.09
: 24,775 64,625

1980 5,811,825 74,475 69,100 215,250 3.70
: 31,200 40,475

* Upper figures are wirebars; lower figures, cathodes.

Source: Japan Metal Center

(C) COMEX

1. COMEX oy

COMEX (Commuedity Exc.han'ge Inc. of New York) i, 1933 iz sh, 4%
CLtl ot AL B B, Y . A R AR > T Vs A%, BRI £ Y E AR AR, 1941
AL ek, 4 o A &i':_%:}{sz;f_}'l DAFBA AP S Fe, PIBNS 1946 47 F TR DT s,
1947 4ER i, o &, WENANEHR, 1950 IR & /Y & AN Ao LA LERRFILS 7020,
WO RO Abi L du, SEATIE S Rk 1953 4 Th 5 7. B 13 M B OB
BIA T bohude s, K9 1982 4 OM A TG bR CL a0, @, B $THE,



2. COMEX Mgl S - |

MRS, DRSS ) it TR G B, &0 TEEKRIOE ] ks < o
BB, SR B 2B I L BT AR5k 7 > a Ve iile & & 2 BRI b 0l
725> T\n B, Lchi-C COMEX ORI B hCE ok 5 IR, ~» 2, COMEX &
LME & DA FH Lfs 7 — 0w <100 S0 D 768 (Arbitraged, SR8IL: B o 1 57

(5176
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"Table A-1

World Reserves and Resources of Tin

(1,000 MT)
Coﬁntry Reserves Total Resources
' S &R USDM 5 &R USBM
Southeaét:hsia _
Malaysia B43 830 4,399 4,330
Indonesia 2,398 2,400 3,495 3,480
Thailand 1,236 1,200 5,666 5,560
Burma 508 500 1,016 1,000
Others iog 105 211 205
Latin America
Bolivia 1,001 985 2,779 2,735
BraZil'_ 610 600 4,418 4,345
Argentina 6 5 13 10
Mexico ) 5 55 50
Africa .
Nigeria 280 280 890 880
Zaire 198 200 2,230 2,200
Others 238 235 595 585
North America
USA 42 40 198 120
Canada 20 20 252 245
Europe
UK 262 260 1,303 1,280
Spain & Portugal 30 30 945 930
Cthers 4 10 8 20
- Others
Australia 191 330 1,004 1,130
China 1,524 1,500 5,588 5,550
" USSR 630 620 2,560 2,520
World Total 10,137 10,000 37,625 37,000

Sources:

S.& R:

Sainsbury & Reed (1973)

USBM: The U.S. Bureau of Mines (1978)
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Table C-5 GSA bisposals

(T

Commercial Upgrading and e Cunmlative
Year Sales Saleg to A?D etc. Grand.qotal Total
1968 36 3,515 3,551 - 92,276
1969 : R - 2,081 2,081 © 94,357
1970 - 3,087 3,087 97,444
1971 _ - 1,764 1,764 99,208
1972 - 367 _ 367 99,575
1973 : 19,570 698 20,268 119,843
1974 _ 23,507 - . 23,507 143,350
1975 584 ‘ - : 584 . 143,934
1976 3,643 - 3,643 147,577
1277 2,677 - 2,677 150,254
1978 331 - 331 150,585
1979 - ~ - 150,585
1980 25 - 25 150,618 -
1981 5,920 _ - 5,920 156,538

1982 Aug. 3,950 ' - 3,950 160,488

Source: ITC, Monthly Statistical Bulletin
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