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Table D~1 Trade of Tin-in-Concentrate

(1981)
‘ (MT)
Export _
: Indonesia Bolivi i
Import olivia Australia Others Total
Malaysia 422 - 8,190 Burma 536 10,718
: Peru - 330
1,180
UK (1980) - 5,333 - Argentina 1,212 8,228
Peru 66l
1,022
Netherlands -~ 303 - Zaire 1,591 3,865
Rwanda 1,170
801
{1968
{ ) {MT)
. Export
) Indonesia Bolivia Australia Cthers Total
Import
Malaysia 12,673 - 587 Laos 542 13,889
87
UK ' - 21,282 108 Argentina 841 23,809
5. Africa 793
785
Netherlands - 1,067% 8l6* 5,338 7,221
Note @ Import data excluding figures marked *,

Seurce: ITC, Tin Statistics, Monthly Statistical Bulletin
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Table D=2 Trade of Tin'Meta1 

{1981} - (M)
Export : : o -
i Malaysia Indonesia Thailand Bolivia Others Total
Import ) . . :
USA 13,164 7,096 _ _11;967 8,227 5,419 45,873
Japan' 18,517 6,514 ‘1,901 - 29) 30":)‘)3
Germany, FR 1,884 4,580 6,230 848 2,382 15,924
USSR 9,908 530 - 478 Singapore 904 14,337
Germany, FR 662
UK 602
: 1,253
{1968) {MT)
Export
Malaysia Indonesia .Thailand Belivia Others Total
Import . . .
UsA 41,988 356 . . 12,523 39 ' 3,672 58,278
Japan 18,338 700 1,004 - . 531 L 20,573
 Germany, FR 2,619 3,017 570 - MNetherlands 3,651 12,074
2,277
USSR 1,200 UK 5,200 7,100
700

Source: ITC, Tin Statistics, Monthly Statistical Bulletin
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5 PR 195647 F 1 H —196 1456 71 30 H
SR 1961 4 10667
SRS 19664 4 197148~
MIPMECLSE 19719 4 19760 #
N DR 477 N 19767 » 19824 w
ISR 19824 '

SR T o0 UL F L0 £ 45 D T B,

(1 .-,f;ﬁﬂf}?(jf}:iﬁ&so,0.00 teb. ¥ 30,:000 Uernl pEm, I X A I fn il
. TR0 20,000 U EREBHAHIAION: & L2 05 A (A HES S L OB REEE X
BIEAY WX D Eade S, CHILEEE IR, AR X S FEBINILH 20,000 t
J O NS X B LR 20,000 ¢, Et 40,000 t Tdh - tobs, HEIE T,
WA X E@thﬁﬁﬁsﬁwwmo,

(2> (kA M $0.04 kg g1 & LiFT, Floor Price & M 327.32 . kg, Ceiling
Price % M $35.51 kg -+ 5, didEizun, 1981 4 10 J1:< Floor Price M $29.15
o kg, Ceiling Price M $37.89 /" kg 2 1TC LeEto TINE X o, (48T 230
o R & e B o)

(3)  EHHIR o SEN, %?—-iﬁif{ﬁtrimi 35.000 A M oG, BEE, WREO 3D
D2 LA EOREIZE D, 40,000 A8 G2 5o L EOREILL 508
+ 5, \ﬁ"ﬁ'?ﬁ{b}ﬁ’ﬁi?%i UTC AR 2 SR OB R A T 5 2 2T &)

fsizey FoMils i, RIREE, chRIE, FRE L 3930 ReF e bR ok

EERA ML C, ERACAREF Y, TRECAZ & HCORIFLT > il s S BEAE
ey o> T D, AR EO MR AN Ui Tl Fo X Sl s,

Ceiling Price M $37.89. kg Must sell
U:p'per'Ztﬁm - 34.98 May sell
Middle Zone No operation
Lower Zone 32.006 May buy

Floor Price 29.15 Must buy

1982 AW v v B i A ¢ Floor Price ic i3\ 7o D€ ITC @ ¥ A Bk &3, 1982
16 3 A ORI o> by B MU B 50,000 LR LA SO LRES D,
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Table E~1 Standard Tin Prices of LME Cash

{(L/ur)

Year Highest ~ Lowest Average Ratio -
1968 1,433.0 1,267.6 - 1,302.4 . .100.0
1969 1,621.5 1,326.7 ©1,428.4 109,47
1970 1,612.1 1,409.9 ©.1,835.3 . 115.6
1971 1,497.5 1,398.0 1,437.4 - 110.4
1972 . 1,606.5 '1,401.5 1,505.9. 115.6
1973 ©3,182.5 1,593.0 1,960:4 150.5
1974 4,195.0 - 2,642.5 13,493.6 ©268.2
1975 © 0 3,415.0 2,959.0 3,090,8 237.3
1976 5,252.5 3,052.5 4,254.6 - 326.7.
1977 7,335.,0 - 5,130.0 6,181.2 O 474.6
1978 B,055.0 5,722.5 6,706.2 ' 514.9
1979 8,125.0 6,335.0 7,275.9 . 558.7 -
1980 8,450.0 6,132.5 7,222,2 © 5545
1981 8,555.0 . 5,682.5

7,085.0 ~ 544.0

_ Source: ITC, Tin ‘Statistics, Monthly Statistical Bulletin

Table E~2 Standard Tin Prices of Penang

(M$/pikul)

Year . Highést - Lowest - . . Averadge - .+ Ratio
1968 639.00 546,75 565.54 100.,0
1969 710.13 578.25 626,10 - 110:7
1970 : 716.75 619.88 664.77 117.5
1971 659.88 617.00 - 631.70 111.7
1972 655.50 605,00 626.80 . 110.8
1973 1,026.00 615,50 . 686.28 121.3
1974 1,380,00 820,00 1,136,63 201.0
1975 1,050.00 . . 910,00 . 963.79 170.4
1976 1,320.00 957,00 1,146.56 20207
1977 1,895.00 . 1,314.38 1,588.03 280.8
1978 2,085,00 1,476.00 . 1,743,19 305.2
1979 2,171.00  1,750.00° . ° '1,960.65  346.9
1980 : 2,471.00 1,88L.00° | 2,160,12 382.0

1981 1,986.16 1,727.91 1,955.92°  345,9

Source: ITC, Tin Statistics, Monthly Statistical Bulletin
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Table F-1 World Consumption of Primary Tin Metal

{1,000 ¥T)

1976 1280 1981 1982 1983 1984 1985

EC © 51.6 44, 46.

9 43.0 44.0 45.0 46.0 )
USA 51,8 46,0 47.0  49.0 49,0 49.0 50.0
Japan 34.7  30.9  30.0 32.0 33.0 34.0 34.0
Others . 55,7 53.7 53,0 55.0  38.0 59.0 0.0
5 173.0 180.0 - 185.0 188.0 190.0

World 193.8 175,

Notes: 1) Excludihq the USSR, China and the German Democratic

Republic.
2) Actual performance in 1976, 1980; forecast for 1981-

1985.
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SRR, A 49 2, ZOMORD 6 74— FoonT, 70, R, B, £ 4
ORI, 198 LA R H6HE & LT 1990 4 T B 04 o> R 4R L T T e
WA AT > Tl D, o _

SOW W, 1973 ELAIREY 4 7 VOB D b, 7Y F LRSI B L B
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70 L &, BHRO Y =2 T ot 197340 214,200 (I IREHE LA & TR0 € s
MY

19734F - 19804F - 10854% 10004

LR 59,080 44,340 43.830 - 46,840

Bk 38,680 30,880 34,480 36,840
_z oa - 11,7000 10,050 - 8,650 = 8,930

o zLLfﬁJfénfﬂ 15,850 14,270 13,120 14,700
1Y = © 16,600 6,450 11,070 12,910
rof 72,300 68.710° 71,740 80,960
WESEEF® 204,200 174,700 184,880 201,170
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“Table F-2 Tin Consumption by Economic Regions

{1,000 MT)

Actual Projected Growth Rate (%)
1975_1980 1985 1990 1995 1980,/1985 1985/1990 1990/1995

Industrialized 132 133 130 123 117 0.

4 ~1.1 ~1.0
Centrally Planned 37 36 40 47 53 2.3 .3 2.4
Developing 42 41 49 55 65 3.5 2.3 3.4
World 211 210 219 225 235 . 0.9 0.5 0.9

Mote: China is included in Developing Countries Group.
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Mﬁ@%m&iﬁwﬁﬂam mmﬁwunmmmif¢$mmﬁ$oa%vwwnwo
TEC 280,100 t, 2000 4ECHE 306,000 Lick s bk BCu 5,

2. 5 Australian Mineral Economic 30 %

1978 4§ COSHE CHR 15 [, BRI 22 0 5, GG 7 7 1L G5 40 »
@ﬁﬁkﬁm ﬁ%&tc 2000 SRR Y PHIL T 5B,
zmﬁljc"botnn)&%ﬁﬂ%ma¢MMﬁAﬂ@)GDP,Auwﬁwmo?w~%M%éLf
JM&HoT.%%#@Wﬂ®%ﬁQI£&&WVﬁUﬂf4mim1\ﬁﬁmyf

T 488,900 L & KSH LT B,
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197345 19801f 19854F  © 19904 19954
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Table ¥-3 Revised Demand Projections

(1,000 MT)
— Projected . Projected Projected
Annual Annual Annual
Growth Growth Growth
Rate Rate Rate
1975 1980 1980/1985% 1985 1985/1990 1990 1990/2000 2000
. (%1 - (%) (%)
T“duﬁggiiiiZ@d 132 133 =04 130 -0.7 125  -0.5 118
cou 2
beveloping 28 29 3.5 33 3.5 39 1.4 55
Planned economy ' _ .
countries : 51 49 2.4 55 2.3 62 2.2 74
World total 210 210 228 226 247
(Free world total} {161} {1e3) (1c4) (172)
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appendix Table 1

Some Common 71in Minerals

(from Sainsbury and Reed, 1973 and Jones 1969 )

-Name Composition Occurrence
Native tin: Sn Yery rare
Cassiterite- Sn0; Main commercial minerals
Herzenbergl te SnS Rare
Thoreaulith SnTa; 07 Occasionally common
Ottemannite 85n;8; ' Rare
Stannite CuzFeSnS, Common
Mawsonite Cuus FejzsSmgSas Rare
Teallite PbSnS; _ Rare {1)
HoéhSchildite- PbSn03- nH, 0 Dccasionally common
Franckeife Pbssngsbzsu Rare
Cylindrite Pb;Sn; Shz Su Rare (1)

Stokesite CaSn (Si305) - 2H,0 |Very rare
Nordenskioldiné CaSn (BO3), Very rare
Malayaite . CaSnSiOs Rare
Canfieldite AgySnSe Rare
Higerite Cbmplex Sn silicate | Rare
Arandisite Complex Sn silicate | Rare
Hulsite Tin borate Rare
Paigcite Tin borate Rare

(1) oceasionally found

in smelter concentrates
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Appendix Fig. 3 Simplified Dredge Plowsheet
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Fig. 3 Simplified Dredge Flowshee:
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Appeﬁdix Fig. 4 Simplified Flowsheet fob Lode Ores

{hbased on Ottley, 1979)
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Appendik Fig. 12 A Modern Tinplate Line
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Appendix: Characteristics of Blast Furnace, Electric

_ ! Steelmaking
and DR Process
. Blast = Charcoal . Direct Electric
Furnace - Blast Furnace Reduction Steelmaking
: N Furnace
1. Raw . Iron ore _ Iron ore Iron ore Scrap
materials _
2, Mailn fuel Metallurgical Charcoal _ Flexible Electricity
: coke . (Restricted (natural gas,
indispensable in site- coke, coal,
. {coking coal) selection) atc.)
3. Facilities . :
Production large /unit 3mall/unit ‘Med. ~small/ Med.-small/
scale ©'1,000-10,000t/d 20-800t/d unit 100~ uni t - 50-400t/
. : 2,000t/4d heat
Crude steel 300,000 - 5,000 - 30,000 - 5,000 -
production/ 16,000,000t 700, 000t 2,000,000t 2, 400, 000t
vear/plant . T
Aux. . Many, both Fairly many, Not many, Ho facilities
facilities up & down "hoth up & both up & up stream
T stream down stream down stream
4.  Operation _
EngiheErs & Many Not so many Not so many Not so many
workers :
Period .~ 5-10 years 3-7 years Stop & Stop & resump-
' continuous continuous resumption _ tion very
flexible flexible
5. Construc—~ 5-0 years 2-3 years 2-3 years 1-2 years
tion period
6. Capital. Large Med.~small Small Small

investment

Source: Japan Iron & Steel Federation
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A-2DEHTHA,
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Table A~2 Crude Steel Production in Major Couﬁtries (by'éateqory)

(7)-8

Country| vear __Production (iigoo t/MT) 1_g¢rcentaqg;r%y:
DS B Ingots |c:C. Semis| sasrings | Total | Ingots|c.c. semis| Sittlige
1977 99261]. 14248 i7¢] t13700f 8723 12.8 0.2
781 105219 18,903 191] 12431377 846 152 0.2
USA 79| 102588| 20904 195 123887 829 149 0.2
80| 80940 20595 161 101696 794 203 0.2
g1] 85622 23003 157 108782 o 787] 214 04
1977 17,382 2554 4750 204t 85.2 2.5 2.3
78 16722 - 3149 440 20311 82.3 155 2.2
UK 79| 17442 3627 3961 2r4ss] Bl 169 18
810 ne4s|  s0s9|  372| nzréf s 271 53
81 10366 . 4958 308 15572 662 318 2.0
1977 25201 132772 512] 38935 647 54,0 13
78 25092 15470 491 41,25% 60.8 L 380 12
Germany, - o - : - - RE : .
g . 79 27.548| 17948 544] 44040 59.8| 390} 1.2
80 23138 20142 S38| 43838 52.8 46,0 1.2
81 18777 22319 S514 41,610 451 5356 1.2
1977 16494 5244 356 | 22894 747 2357 1.6
B 78| 1s208 628 ¢ 347 22841 710 275 1.5
France 79 16076 4930 554 23340 688| 297 1.5
80| 13240 95611 375] 23178 57.1 413 1.6
L 9975 10917 569 ) 21260 469 51.3 17
1977 14108 8736 242] 23334 605| 385 1.0
T ye 1597& 10073 234 24283 57271 a3 1.0
Traly 790 v27sel 1243 227] 24250 5271 444 0.9
' 80 12974 13,300 247 26521 489 50.1 0.9
81 11,988 12578 211 | 24777 484|508 0.9
1977 "59573| 41867 | 1,024 102405 582 40,8 1.0
78 53898| 47159 | 1,048] 102105 52.8 4872 1.0
Japan 79| s2502| satie] Lido| 11748} 410 52.0 1.0
80 435500] 66271] 12za{ 111,395 394 595 11
81| 28694] 71843 1139 101476 282 70.7 11
rotar of 117771 321065 107,638 3836] 452537 742 249 09
29 I1SI 78| 319959] 128275) 3979 452213 707 284 0.9
member 79| 320979] 150C14 40981 475093 YN 314 0.9
countries
in Westernl 80| 270178] 175744 4210} 445132 607 384 0.9
Wor 1d 81| 2450616 189888 | 5865] 439169 559 . 432 0.9
Sourcea: TISI
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Table A-3  C.C. Maéhine_s by Product in the World

TRt end of At end of 1981 . 'Plaﬁné_.'dﬂ.for 1981 & after

1970 1974 Slabs Blooms' 2X1” Total  Slabs Blooms B11” rotay

lets ) S lets :

_USA | 48 64 25 29 50 104 5 .10 318
USSR 42 50 28 23 3 54 - 3 4
Germany, FR 23 38 22 12 10 44 7 - 1 - 1
France 4 13 L I £ ¢ 5 26 - - - ~.
Italy 29 74 16 29 73 118 1 [3 4 1
Ux . 11 .23 12 & 8 24 1 1 1.3
Japan 40 117 - 39 337 75 147 2 ) 4 13
Subtotal 197 373 153 140 - 224 517 9 28 13 50
Others 102 178 101 115 224 440 23 18 68 109
Total . 299 551 254 255 448 957 32 46 . 81 159

Noi;e : -~ sign lndlcates data ‘which 15 not available.

Source: Japan Iron &-Steel Federatlon
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Table A-4 Unit Conbumptlon of Charqed Oxe in Bla;t.Furnaces_-
' in Major Countrles '

) e /M - e B .y | Lima-
i - Consumption (kg/MT) _— Pexcentage (%) scone
Country| Year . - ~- it Gonsump-
Ore .|Sinter|Pellet|Total| Oxe |[sinter |pPellet|Total R;ﬂwﬂ-
t970] avs] s1zl eray veos| 2s0l 322{ 418} 1000|154
= 1975 296| at1]l Bse| 160s| 1&4] 275| ‘s41]| t000| 234
USA. | N . , o] N
' 1980| -t04]| 406] 1.053] 1563 671 260 6231000 182
1981 83 373] 1099|1555 53| 240| 707 t1000| 147
1970 a66] 117350 - | nezel 284 78| -~ [rowo] 73
1975] 4s8] 1139 — [ néo7t z91| 7e9| = | 1000 78
UK . A SR UL o .
1980| 454 1,133 - {sgel 287 713} -] 1000 17
1981] ser| wo27] o | 1594| 356| saa| o |vo00n| 8
1970| 4sz| ne3e| . 91] 1409] ‘30| 644  Se| 1000| 36
Germany,| 1275| 700} 1202| taz] 15t3] 138] 794 68 1000 24
FR C '
1980 226| L071| 278 L575] 143} 680] 1727|1000 26
1981 +487{ 098] - | 1,585] 307} 695] - | 1000 24
ver0l e84] 1422 14| 2120) 323) 671 06| 1000 10
o 1975 193] w702 31 4926f 100| 8B4 L6l 1000] ¢
France _ : . -
1980] 149] 1593 591,801 83| B85 32} 1000 7
1984 *2b2-'L5?2 b L7 74 tr4] B84 - 11000 4
1970) 1s7ipoes| 282| 1,534| 102] 7i4f 184] 1000
1976 15%) 1263) 176] 1570 &3] 804] 113] 1000
Italy - _ ..
1980] 2344 1223 P ussrl 229 774 - L1aoo
1581 BT B 100.0
i97ed 271l 991 | 208] w578 234 631| 15311000 75
1975 27%] 4159} 1B5) L4151 1468| LB} 114} 1000 9
Japan = TS
1980] 180] 1,244 595l u619} 1no{ 7s8) 120f 1000 z
s81{ 200] w244 172) 1616| v2a] 7rin| toef to00} - 2
oy W—
Notes : 1) * Includes pellets : g
2) - sign indicates data which is ‘not, avallable.

"t osign 1nd1cates data whlch ig unreliable and excluded in
this Study

Source: ECE, Annual Bulletln of Steel Statlstics for Eurqﬁg and
" National Statistics on Iron & Steel
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B. ﬁﬂﬂ%%@ﬁ%k% LS
Ipﬂﬂwﬁﬂfﬁ%iﬁmﬁﬂwﬁ%-

1. SR TE O HUKR) - EIRIETS & 5 |

OPEC WRMESSTNC. 1 5 4T hIHs 03 L 5100 BEE e SE v o 1973 5 0 Hi4EC o 2 1972 265 e
B 1981 48 % CE oL C, RO TE D RS 2 08EH) - NS4 5 2 Table B 1.
B—20 ) 5icte s '
B 1@&3”@@5&%&5—1&2‘&#1@ 2oyt 67 4 U A dsuC, 82 10 4ERY oA vE B A B R
ARG D, BTHIL 197245 & 1980 ELEC 95.0%. HKILIH L < 83.4%C7 £ U %11
BU.AZ% ERF WAL T Do RE M AMELCCBDL, 55 v 7 4 Y h b,
TrVHRET ST OHD, 19!244 & 1981 HHIEL T N A AL 172,09, 147.3%, 126.6% &
&oTLAOJﬁLLUIUﬁIHG%&ﬁ%T FAL 112,22 & RIAN L T B A5, 10 408
@Mo&Lcm%mf7+dﬁ<m§th@oﬁmWAwWUim1ﬂQNM4 1981
rwumﬁ 1E 5.4 0T 0 SR B FE 0> (0 D 10 4R C 100296 & 6245 99 Rk ad 1 & 75 7,
COLHKBONRIT, FTF T AV HEEE RO T 7 HRBEEOMOSE T -
S Cw% (Table B~ 1 2280,

Table B-1 Change in Weights of Regions in
World Pig Iron Production

{1,000 MT)
1972 (A) 1981 (B) B/A
Production % Production S
Western Europe 113,132 25.2 107,520 21.9 95.0
Eatern BEurope _ 117,767 26.2 140,845 28,7 119.6
Horth America 91,583 20.3 76,382 15.6 83.4
Latin America . 10,404 2.3 17,891 3.6 172,0
Africa/M. East 5,780 1.3 . 8,515 1.7 147.3
Asia 105,153 23.4 133,089 27.1 126.6
Oceania 6,006 1.3 4,740 1.0 112.2
World Total 449,822  100.0 490,982  100,0 109.2

~ Source: IISI
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