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Table 1. The steel consumption and crude steel production in East Asia (Unit: million ton)

Apparent steel consumption Crude steel production
96 97 98 99 96 97 98 99

China 97.3 103.5 113.9 125.0 101.2 108.9 114.6 123.3
Japan 80.6 82.1 70.3 68.3 98.8 104.5 93.5 94.2
Korea 37.6 38.1 24.9 32.1 38.9 42.6 39.9 41.0
Taiwan 18.0 21.0 20.2 20.3 12.4 13.0 16.9 15.4
Allndonesia 6.3 6.8 2.8 3.5 4.1 3.8 2.7 2.8
S|Malaysia 7.9 8.1 3.6 n.a. 3.2 3.0 1.9 2.0
E|Thailand 8.8 7.6 4.1 n.a. 2.1 2.1 1.8 1.9
Al|Philippines 2.8 4.2 3.0 3.0 0.9 1.0 0.9 0.9
N|Singapore 3.8 4.0 3.3 2.9 0.5 0.4 0.5 0.5
Viet Nam 1.6 1.7 1.9 2.3 0.3 0.3 0.3 0.3
31.2 31.8 19.5 n.a. 11.2 10.6 8.1 8.5

Total East Asia 264.7 276.5 248.8 n.a. 262.5 282.6 273.0 282.4
Total World 658.7 698.2 693.3 698.8 750.0 798.8 775.9 784.2

Source: Edited by Japan Iron and Steel Federation, from data of South East Asia Iron and Steel Inst

2000
2000

Table 2. Steel production, consumption and import situation from 1992 to 2000 February 5, 2001

1. Steel products  Unit: 1,000t

19920 1993 1994 1995 199 1997 1998 19992000 2001
(est.) |(expect)

Steel 560 863 854 1,180 1,638 1,824 2,129 2,379 12,8500 3,170
consumption
Domestic 220 280 360 490 865 9771 1,150 1,300 1,589 1,770
production
(Long product)
VSC 190 230 270 370 464 443 464 464 524 540
JVsof VSC 0 0 0 69 351 434 586 678 814 837
Others 30 50 90 52 50 50 100 150 250 393
Import 343 686 600 866 947 807 917 1,149 1429 1,400
Stock
at beginning o 3 106 0 17§ 350 312 251 318 485
at ending 3 106 0 176 350 312 251 318 485 485

Source: VSC (from Mr. Tanaka, JICA Expert).



Table 3. Imports of finished steel products

(Unit: 1.000 tons)

Year 1998 1999
Total 846 | 1,144
Flat Products 685 966
Plate 234 292
Sheets and strip 342 564
Hot rolled sheets and strip 166 273
Cold rolled sheets and strip 176 291
Surface treatment sheets 100 103
Tin plate 25 26
Galvanized sheets 27 16
Colored galvanized sheets 48 62
Electrical sheets 9 7
Non flat products 162 178
Stainless steel 22 42
Steel products for construct 11 13
Sections and shapes 53 47
Structural steel 22 26
Spring steel 0 0
Wire rod 11 14
Other products 43 36

Source; General Customs Office, VSC.

Quoted from CRM F/S Report,

-2-2.

Table4. Billet demand and production/import  Unit: 1,000t

1992] 1993 1994] 19951 1996 1997] 1998 1999{2000 2001
(est) J(expect)
A Sted 220 280 360) 490 826 976] 1,1500 1,300f 15500 1,770
B Billet demand* 265 333 424 576 918] 1,073 1,265 14300 1,712 1,956
CBillet (domestic|] (219)] (270)] (301 (271 (311)] (314) 306 307 306 396
production)
D Billet (outside) 46 63 123 305 607 759 959 1,123 1,406] 1,560
(B-C)

() :fromllS statistics

* . estimated A/B (yidd of rolling) = 83% ~ 90.5%
Source: VSC (from Mr. Tanaka, JICA Expert).



Figure 1. Material Flow of the Viethamese Steel Industry in
2000 (estimated in Autumn, 2000) (1000t)
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Table 5 Main Steel Companies of Vietnam Steel Corporation and the Related JVs
Name of company Form Production amount (1000t/year) Stedl plants Production  |Products
capacity
(1000T/Y)
1995 | 1996 | 1997 | 1998 | 1999 | 2000
Vietnam Steel Head 362.2| 463.6| 4427 464.3| 464.4] 524.2|TISCO, SSC, total rolling|Wirerod,
Corporation Quarters Danang and JVs capacity|Bar
(VSC) VSC total (1,590)|Angle/sectio
Thai Nguyen Iron VSC 1475 178.2] 1779 163.3] 1452 166.3|Luu Xa, GiaSang 240[Wirerod, Bar
and Stedl Member (BF, EAF, CC, Angle/section
Corporation Roalling)
Southern Steel VSC 207.9] 278.9| 256.6] 284.9| 292.0] 321.8|BienHoa Thu Duc, 460|Wire rod, Bar
Corporation (SSC)| Member NhaBe, Tan Thuan Angle/section
(EAF, CC. Ralling)
Danang Steel VSC 6.8 6.5 8.3 13.9 20.4 25.5|Danang (EAF, 40| Wirerod
Corporation Member Ralling)
Cevimetal VSC 21 7.0 10.4 Bar
Vinakyoe VSC V 130] 130.1] 1975] 2357 229.0] 257.1[Phu My (Rolling) 240|Wire rod, Bar
(Japan)
V SC-Posco Stedl VSC WV 13.0 85.6| 147.8| 151.6] 198.0] 223.4|Ha Phong (Rolling) 200[Wirerod, Bar
(Korea)
Natsteel Vina* VSC WV 334 62.1 69.3 725 82.3 98.2|Thai Nguyen 110|Wirerod, Bar
(Singapore) (Rolling)
Vinausteel VSC WV 89 75.1 69.9 80.2| 114.3| 158.5(Hai Phong (Ralling) 180|Wirerod, Bar
(Austraia)
Tay Do Sted SSC WV - - 20 37.7 65.0 76.9|Can Tho (Rolling) 120|Wirerod, Bar
(Taiwan)
JV total (hot 68.3| 353.6| 4845 577.6] 688.6| 814.1
rolled product)
Vinapipe + Vingal| VSC WV 12.6 17.6 19.3 20.7 114 14.1|Hai Phong piping 30| Welded pipe
(Korea)
VSC vV 4.5 7.1 8.4|Dong nai piping 40]
(Aust.)
POSVINA SSC WV 411 39.2 20.0 10.0 22,0 19.05(HCM City galva. 50| Galvanized
(Korea) (Galvanizing Line) sheet
SSSC SSC WV - - 7.0 17.7 38.7 42.3|Phuong Nam galva. 50| Galvanized
(Japan, (Galvanizing Line) sheet
Malaysia)
* JV share of TISCO transferred to VSC since 1999
(1) vsC
1) VSC
VSC 1990
1995 4 29 1996 1 25
1996 2 5 VvsC 17 91
VSC VSC
VSC VSC

10



VSC 2 VSC 3

Cevimetal VSC
2 36 8600 76 10
TISCO VSC
Figure 2. Organizational Structure of Vietnam Steel Corporation
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Figure3. Appropriate Production Capacity of Medium-Sized Mills

(Thousand tons per year)
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Source: Prof. Ohno's estimate based on information by JICA expert and F/S team and in light of Viet Nam's circumstances.
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Table 6. Improvement of Coke Rate at the Mini- Blast Furnace in Shanxi Province, China

(t/1)
Company A A B B
Internal Volume [28m° 47m° 34m® 125m°
1994 1.65 1.60 1.50 1.20
1995 1.65 1.60 1.50 1.20
1996 1.30 1.30 1.20 1.00
1997 1.30 0.90 1.50 0.90
1998 1.20 1.00 1.10 0.90
1999 1.10 1.15 0.80 0.80
2000 0.95 0.85 0.80 0.74

Source: Society on the Environment of China, Tohoku University.
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45 Shigeru Ishikawa, Six Years of JVJR and the 7t Five- Year Plan, Viet Nam- Japan Joint Research

Project: Workshop on Economic Development Policy, Japan International Cooperation Agency and
Ministry of Planning and Investment, The Socialist Republic of Viet Nam, Hanoi, 8-9 December, 2000,

p.4.
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Table 7. Investment Plan for the Vietnamese Steel Industry: Base Case(2000-2015)

VSC

VSC

2010

VSC

year of
capacity operation in full
Project products (1000t/y) start year |[capacity
1. Modify existing plants |Billet 500 2003 2003
Long Product 700 2003 2003
2. TISCO (second stage) |Billet 300 2005 2006
Long Product 250 2006 2006
3. Phu My Steel Plant Billet 500 2004 2005
Long Product 300 2005 2006
4, Cold Rolling Mill(CRM) |Cold Rolled Caoll 450 2003 2007
5. Billet Center in North [Billet 500 2005 2005
6. Special Steel Plant Special Steel 100 2008 2012
7. DRI Plant Direct Reduction Iron 1200 2006 2008
8. Hot Strip Mill Hot Rolled Coil 1000 2005 2007
9. Thach Khe mine Iron Ore 10000 2012 2015
10. Integrated Steel works
HSM Hot Rolled Coil 3000 2009 2010
CRM Cold Rolled Caoil 1000 2010 2015
BF, BOF, Slab CC |Slab 4500 2012 2015

Source: Edited by Authors from the material of VSC.

46 Viet Nam News, October 25, 2000.
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Table 8. Investment Plan for the Vietnamese Steel Industry: Low Case(2000-2010)

year of
operation
capacity in full
Project products (1000t/y) |start year |capacity
1. Modify existing plants Billet 500 2003 2003
Long product 700 2003 2003
2. TISCO (2nd stage) Billet 300 2005 2006
Long product 250 2006 2006
3. Phu My Steel plant Billet 500 2004 2005
Long product 300 2005 2006
4, Cold Rolling Mill Colled Rolled Caoil 450 2003 2007
5. Hot Strip Mill Based on EAF
1st Step (slab imported) |Hot Rolled Coil 1000 2006 2007
2nd Step (slab produced]Slab 1100 2009 2010
6. Preparation for ISW none till 2010

Source: Author edited from the material of VSC.
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Table 9. Steel Balance Projection (Based on VSC Plan. Base case)

(Unit: 1,000 tons)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
Final domestic consumption 2500 2729 2982 3259 3564 3900 4247 4627 5043 5500 6000 6531 7112 7746 8440 9198
Long product 1500 1610 1729 1856 1993 | 2140 2290 2450 2621 2804 3000 3209 3432 3670 3925 4198
Flat product 1000 1119 1252 1402 1571 1760 1957 2177 2422 2696 3000 3323 3680 4076 4514 5000
Hot rolled product 625 689 760 839 925 1020 1122 1233 1356 1491 1640 1812 2002 2212 2444 2100
Cold rolled product 375 430 492 564 646 740 836 944 1066 1204~ 1360 1511 1678 1864 2071 2300
Domestic production (plan)
Long product 1400 1494 1595 1703 1817 | 1940 2407 2454 2502 2550 2600 2775 2961 3161 3373 3600
Cold rolled product 200 250 250 400 450 450 450 1050 1050 1050 1050 1050 1450
Hot rolled product 600 800 1000 1000 2000 2500 2500 2500 2500 2500 = 4000
Billet 295 295 295 500 800 1700 1800 1800 1800 1800 1800 1800 1800 1800 1800 = 1800
Scrap and other metallic sources for EA| 343 343 343 416 433 650 1550 1750 1950 1950 1950 1950 1950 1950 1950 1950
Crude steel/slab (incl. NISW) 2000 2000 2000 4500
Input to domestic production
Billet 1540 1624 1734 1851 1976 2109 2616 2667 2719 2172 2826 3016 3219 3435 3666 3913
Yield 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0920 0920 0920 0920 0.920
Hot rolled product 213 266 266 426 479 479 479 1117 1117 1117 1117 1117 1543
Yield 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940
Scrap and other metallic sources 343 343 343 581 930 1977 2093 2093 2093 2093 2093 2093 2093 2093 2093 2093
Yield 0860 0860 0860 080 0860 0860 0860 0860 080 0860 0860 0860 0860 0860 0860 0860
Crude steel/slab 638 851 1064 1064 2128 2660 2660 2660 2660 2660 4255
Yield 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940 0940
Gross domestic use
Long product 1500 1610 1729 1856 1993 | 2140 2290 2450 2621 2804 3000 3209 3432 3670 3925 4198
Cold rolled product 375 430 492 564 646 740 836 944 1066 1204 1360 1511 1678 1864 2071 2300
Hot rolled product 625 689 760 1051 1191 1286 1547 1712 1835 1970 2757 2929 3119 3329 3561 4243
Billet 1540 1624 1734 1851 1976 = 2109 2616 2667 2719 2772 2826 3016 3219 3435 3666 3913
Scrap and other metallic sources 343 343 343 581 930 1977 2093 2093 2093 2093 2093 2093 2093 2093 2093 2093
Crude steel/slab 0 0 0 0 0 638 851 1064 1064 2128 2660 2660 2660 2660 2660 4255
Imports
Long product 100 116 134 154 176 200 -117 -4 119 254 400 434 470 509 552 598
Cold rolled product 375 430 492 364 396 490 436 494 616 754 310 461 628 814 1021 850
Hot rolled product 625 689 760 1051 1191 686 47 712 835 -30 257 429 619 829 1061 243
Billet 1245 1329 1439 1351 1176 409 816 867 919 972 1026 1216 1419 1635 1866 2113
Scrap and other metallic sources 0 0 0 165 498 1327 543 343 143 143 143 143 143 143 143 143
Crude steel/slab 0 0 0 0 0 638 851 1064 1064 2128 2660 2660 660 660 660 -245
Import ratio (%)
Long product 6.7 72 17 83 88 93 -51 -02 45 9.0 18%8] 135 137 139 141 142
Cold rolled product 1000 100.0 100.0 645 613 66.2 521 523 578 626 228 305 374 437 493 370
Hot rolled product 1000 1000 1000 1000 1000 533 483 416 455 -15 93 146 198 249 298 57
Billet 808 818 830 730 595 194 312 325 38 3H1 36.3 403 41 476 509 540
Scrap and other metallic sources 0.0 0.0 0.0 284 535 67.1 259 164 6.8 6.8 6.8 6.8 6.8 6.8 6.8 6.8
Crude steel/slab 1000 1000 1000 1000 1000 1000 248 248 248 57
GDP growth (%) 5-6 75 75 75 75 75 6.5 6.5 6.5 6.5 6.5 65 65 65 65 65
Industrial production growth (%) 9-10 8-9 8-9 8-9 8-9 8-9 90 90 9.0 90 90 90 90 90 90 90
Steel consumption (%) 51 92 92 93 94 94 89 89 90 9.0 91 89 89 89 90 90
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Table 10. Steel Balance Projection (Based on VSC Plan. Low case)

(Unit: 1,000 tons)

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Final domestic consumption 2500 2729 2982 3259 3564 3900 4247 4627 5043 5500 6000
Long product 1500 1610 1729 1856 1993 2140 2290 2450 2621 2804 3000
Flat product 1000 1119 1252 1402 1571 1760 1957 2177 2422 2696 3000
Hot rolled product 625 689 760 839 925 1020 1122 1233 1356 1491 1640
Cold rolled product 375 430 492 564 646 740 836 944 1066 1204 1360
Domestic production (plan)
Long product 1400 1494 1595 1703 1817 1940 2407 2454 2502 2550 2600
Cold rolled product 200 250 250 400 450 450 450 450
Hot rolled product 800 1000 1000 1000 1000
Billet 295 295 295 500 800 1200 1300 1300 1300 1300 1300
Scrap and other metallic sources for EAR 343 343 343 416 433 650 750 750 750 750 750
Crude steel/slab (incl. NISW) 1000 1100
Input to domestic production
Billet 1540 1624 1734 1851 1976 2109 2616 2667 2719 2772 2826
Yield 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920 0.920
Hot rolled product 213 266 266 426 479 479 479 479
Yield 0.940 0.940 0.940 0.940 0.940 0.940 0.940 0.940 0.940 0.940 0.940
Scrap and other metallic sources 343 343 343 581 930 1395 1512 1512 1512 2675 2791
Yield 0.860 0.860 0.860 0.860 0.860 0.860 0.860 0.860 0.860 0.860 0.860
Crude steel/slab 0 851 1064 1064 1064 1064
Yield 0.940 0.940 0.940 0.940 0.940 0.940
Gross domestic use
Long product 1500 1610 1729 1856 1993 2140 2290 2450 2621 2804 3000
Cold rolled product 375 430 492 564 646 740 836 944 1066 1204 1360
Hot rolled product 625 689 760 1051 1191 1286 1547 1712 1835 1970 2119
Billet 1540 1624 1734 1851 1976 2109 2616 2667 2719 2772 2826
Scrap and other metallic sources 343 343 343 581 930 1395 1512 1512 1512 2675 2791
Crude steel/slab 0 0 0 0 0 0 851 1064 1064 1064 1064
Imports
Long product 100 116 134 154 176 200 -117 -4 119 254 400
Cold rolled product 375 430 492 364 396 490 436 494 616 754 910
Hot rolled product 625 689 760 1051 1191 1286 747 712 835 970 1119
Billet 1245 1329 1439 1351 1176 909 1316 1367 1419 1472 1526
Scrap and other metallic sources 0 0 0 165 498 745 762 762 762 1925 2041
Crude steel/slab 0 0 0 0 0 0 851 1064 1064 64 -36
Import ratio (%)
Long product 6.7 72 77 83 88 93 -51 -02 45 9.0 133
Cold rolled product 100.0 100.0 100.0 64.5 61.3 66.2 52.1 52.3 57.8 62.6 66.9
Hot rolled product 100.0 100.0 100.0 100.0 100.0 100.0 483 416 455 49.2 52.8
Billet 80.8 81.8 83.0 730 595 431 50.3 513 522 53.1 54.0
Scrap and other metallic sources 0.0 0.0 0.0 284 535 534 504 504 504 720 731
Crude steel/slab 100.0 100.0 100.0 6.0 -34
GDP growth (%) 5-6 75 75 75 75 75 6.5 6.5 65 65 65
Industrial production growth (%) 9-10 8-9 8-9 8-9 8-9 8-9 9.0 9.0 9.0 9.0 9.0
Steel consumption (%) 51 9.2 9.2 93 9.4 9.4 89 89 9.0 9.0 9.1
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Figure 4. Material Flow of the Viethamese Steel Industry in
2005 Based on the VSC Master Plan (Base Case) (1000t)
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Figure 5. Material Flow of the Vietnamese Steel Industry in
2010 Based on the VSC Master Plan (Base Case) (1000t)
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Figure 6. Materia Flow of the Vietnamese Steel Industry in
2015 Based on the VSC Master Plan (Base Case) (1000t)
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Figure 7. Material Flow of the Vietnamese Steel Industry in
2005 Based on the VSC Master Plan (Low Case) (1000t)
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Figure 8. Material Flow of the Viethamese Stedl Industry in
2010 Based on the VSC Master Plan (Low Case) (1000t)
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11
Siderbras 1979 85
1987 170
Pohang Iron
and Steel Company=POSCO
POSCO

Table 11. Cost Structure in the Steel Industry (a), Brazil and Selected Industrialized Countries, June 1985 (US$ per ton)
Country Total cost |Labour costs|Coal Iron Energy Ferro aloy |Depreciation|Miscellaneous|Subtotal Financia

and fluxes expenses
Brazil (b) 431 76 67 17 13 17 44 37 271 160
West Germany 339 81 73 50 34 21 18 50 327 12
Japan 370 68 60 52 43 22 31 66 342 28
United States 507 132 59 85 76 22 30 88 492 15

(a) At 90 per cent capacity utilization.
(b) SIDEBRAS.
Source: Bernhard Fisher, Peter Nunnenkamp et al., Capital-- Intensive Industriesin Newly Industrializing Countries, Mohr, 1988, p.203. ASP
(Associc,a~0 das Sideru'rgicas Privadas), Encontro do Presidente Jose' Sarney com Siderurgia. Brasilia. 1986.
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D’Costa, ogp. cit.
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Nucor

12

Hismelt

Table 12. Condition for New Integrated Steelworks

Capacity of NISW

3 million t/y 6 million t/y

Land Area 300-350ha 550-650ha
Wharf area

Extension 1000-1200m 2500-3000m

Depth for raw material [17-18m 17-18m

Ship for raw material  ]150,000-250,000t |150,000-250,000t
Electric power 150MW 300MW
Electric consumption 450kWh/t 450kWh/t
Water supply 120,000m*/day  |240,000m*/day
Water consumption 14m3/t 14m3/t

Source: Nippon Steel Corporation, from Mr. Tanaka.
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Romelt 1995 Moscow Institute of Steel and Alloy

Romelt- Sail  National Mineral Development

30 2001 7 55
Romelt
TISCO
TISCO
DRI
Midrex DRI
F/S
100 BTU 1.75
Petro Vietham 100 BTU 3 56 VSC
DRI
(HSM) HSM
CRM
55 Romelt 1998 48 74

"NMDC At A Glance," http://www.nmdc-india.com/introduction.htm. Tapan Chakravorti, "NMDC
to install India's first Romelt plant," The Financial Express, July 7, 1999,
http://www.expressindia.com/fe/daily/19990707/fec07082.html.
56 Saigon Times Daily, November 2, 2000.
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Figure 9. Schematic productive capability by steelmaking process
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Source: Nippon Steel Corporation (From Mr. Tanaka, JICA Expert).

Table 13. Schematic representation about the feasibility of production of various products in Viet Nam

Profitability at _ Estimated
Volume of Standard Operating

Domestic Operating  Rate in Viet Estimated Profit in Viet

Grade of products Example Consumption Rate Nam Nam Feasibility
Hot- dip Zn-Fe alloy coated
Very High Grade sheet for Automobile very small very high very low no profit X
2005 x
Cold rolled coil for electrical 2005 small low or high (It depends on 2010 or
High Grade equipment 2020 larger high low - higher  the actual operating rate) 2020 o
Cold rolled coil for galvanizing 2005 medium
Middle Grade sheet 2010 large middle high high o
It depends on
the business low or high (It depends on
Low Grade Bar and wire rod for construction large low condition the actual operating rate) or o

Low Grade(products Steel mill products under the
under the cut-throat competition with imported
competition products made in CIS large low not so high  low or no profit

Source: Author edited.
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