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Pref ace 

In the preparatory vcrk for the Third Consultation on the Iron and Steel 

Industry in 1982 a review of the expansion plans in the iron and steel 

industry in developing countries was undertaken. On the basis of this review 

several scenarios for the development of the industry up to 1990 were 

elaborated. The review and scenarios were presented in ID/WG.374/2 and 

ID/WG.374/2/Add.l. 

In view of the turbulent development of the world economy and t~e iron 

a~d steel industry, both in industrialized and in developing countries since 

1981/1982, it has been considered as interesting to .. ke an update of the 1982 

stuiy and to see how the planning situation for 1990 has changed. That update 

is presented here. In an appendix detailed information about all projects 

covered in the present study is given. 
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UPLANATOB.Y NOTES 

References to dollars ($) are to Unite~ States dollars, unless otherwise 
stated. 

A comaa (,) is used to distinguish thousands and aillions. 

A full stop (.) ls used to indicate decimals. 

A slash between dates (e.g., 1980/81) indicates a crop year, financial 
year or academic year. 

~se of a hyphen between dates (e.g., 1960-1965) indicates the full period 
involved, including the beginning and end years. 

Metric tons have been used throughout. 

'Ihe following forms have been used in tables: 

'Ihree dots ( ••• ) indicate that data are not available or are not 
separately reported. 

A dash (-) indicates that the amount is nil or negligible. 

A blank indicates that the item is not applicable. 

Totals mav not add up precisely because of rounding. 

Besides the cOUDOn •bbreviations, symbols and terms and those accepted by 

the International System of Units (SI), the following abbreviations and 

'ontractions have been used in this report: 

BOF 
DR. 
DR.I 
EOF 
f.AF 
LD 
aatpy 
NIC 
UllP 

Economic and technical abbreviations 

Basic oxygen furnace 
Direct 1.

0 ?duction or double red•.ced 
Direct reduced iron 
Energy optimizing furnace 
Electric arc furnace 
Linz-Donawitz (oxygen steelmaking process) 
Million metric tons per year 
Newly indm•trialized C!>untries 
Ultra-high power 

I I I 



1. IMTRODllCTION 

Tbe work ilhich is presented here is based on the study of projects in 

deveioping c1,untries and issued in document 111990 Scenarios for the Iron and 

Steel Indu~cry", Addendum "Tbe dossif!rs"!/ on 28 July 1982. Tbat study on 

projects in developing countries estimated hQV many steel aills would operate 

in various ~evelop1ng countries by 1990 if all projects that were known by 

then would have come on st:-e- by 1990. lbe presentation of the project 

situatic.)n was a.sde on the basis of the information available at the end of 

19'1 ani. t.he ~rojects were classified as projects under study, in the 

negotiation phase and/or under construction. 

When the above mentioned iron and steel project list for 1990 was made, 

136 projacts, of which 41 were direct reduction plant projects (DR), for new 

capacity or extension of old capacity in developing countries were included. 

However, thPse projeets were planned when steel demand in developing 

countries was increasing rapidly and increases in capacity were considered 

essential to provide for the increased deuaand. Tbe steel self-sufficiency 

ratio in developing countries was very low in comparison with the increasing 

cons.maption. Many develo?ing countries wanted to establish self-sufficiency 

in the iron·an~ steel industry. 

As a result of the economic recession starting in 1981, many projects 

have since then been either postpon~d, abandoned or. reduced in capacity. A 

new ~eview of the projects identified in the 1982 study bas been ~ndertaken in 

order to determine exactly the development of the planning situation and to 

give a revised picture for 1990. 

The new project review is made on the basis of the information available 

at the end of 1985 in specialized magazines, professional journ~ls and 

personal contacts with various institutes related to the iron and steel 

industry. The information available within UNIDO, notably in th~ 

Metallurgical Industries Section, the Industrial Planning Section an~ the 

Sectoral Studies Branch has also been utilized. 

!I ID/WG.374/2/Add.l. 

I II 
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This information is obviously not complete. No field work has been done 

-and some of the information aay have to be corrected. We expect to have a 

positive feedback from the readers to help to iaprove this report. 

When the 1982 study was prepared it vas not specified if the production 

capacities were for iron aaking, including direct reduction of iron (DRI), or 

for steel-aaking and/or for rolling. In this revision an atteapt bas been 

.. de to rectify this. For certain p~ojects included in the 1982 report there 

were no naaes or locations identified. Some effort has been aade here to 

identify the 11a11es and locatiocs of those projects. 

The present review covers modified inforaation on most of the projects 

included in the 1982 study as vell as on projects which should have been 

xeported in the earlier study but were oaitted for various reasons. 

Furthermore the present review covers also new projects for which inforaation 

could be collected. 

Some of the original projects were abandoned in 1982 and in 1983 but have 

been reactivated in 1985. Those projects are classified as active in t~is 

review. The present condition of these once-abandoned projects is evaluated 

with respect ~o the three stages of development introduced (see below). 

The 1990 scenarios for the iron and steel industry anticipated, based on 

an analysis of the past development of the iron and steel industry in 

developing countries, that by 1990 some developing countries would be expected 

to have integrated steel plants which produce flat products, high grade and 

speciality steels in addition to the traditional non-flat products. These 

prospects will be exaained closely in line with the recent development of the 

iron and steel industry in the developing countries concerned. 

The progress towards the establishllent of steel plants in the least 

developed countries is touched upon in a sepacate section. 

There are three types of steel pl•nts used in this study; aini-aills, 

integrated mini-mills and inte1rated steelworks. Mini-aill is defined as t.he 

process which involves the follovina stages; Scrap - EAr route ~rolling 

I I Ill II I I I I I I Ill I 
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aills. Integrated aini-aill is defined as the process which has the following 

stages: DR - EAF route -+rolling aills. Integrated steelworks is defined as 

the process which comprises the following stages: Blast furnace -

LD converter (BOF) route ...:rolling aills. 

the classification enables a distinction to be aade among different 

routes of producing steel products, rather than by capacity size usually 

adapted to differentiate aini-aills froa traditional large integrated 

steelworks. 1be aini-aill concept is based essentially on a 811811-scale 

enterprise p~ilosophy, but the concept can be and has been applied in very 

different circuastances. N~w aini-aills will not necessarily bear auch 

resemblance to the traditional aidi-aill. Key attributes of aini-aills aake 

the concept ideally suited to developing countries, which aay be characterized 

by scarcity of capital, liaited initia.i. demand, a labour force with an 

agricultural tradition and a lack of basic infrastructure. 

1bere are integrated mini-mills with the capacity of aore· than one 

million tons per year, while there are traditional integrated steelworks with 

a capacity of less than 0.2 million tons per year. Paraguay's Acepar 

illustrates the point. 1bis plant is intagrate~ in the traditional way with 

two charcoal blast furnaces and two 15-ton LD converters. It is not on a 

large scale but is classified as integrated steelworks because of the way that 

it produces the steel products. 

For aome projects in the 1982 study it is not indicated whether they are 

new projects or capacity expansions. In this nev project review adjustaents 

have been made. 

Furthermore, rolling aill projects are listed only when the project is 

solely for building a rolling aill. A aini-aill aeans an EAP steel aaking 

process with a rolling aill to produce finished products while an integrated 

aini-aill means the coabin11cion of DR, EAF and rolling aill. Direct reduction 

also means a single project without EAF and rolling aill. This way of 

classification avoids double counting. 
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2. IHE YEAR 1990 PICTURE OF IRON ANO STEEL PROJECTS IN DEVELOPING COUNTRIES 

2.1 The project review of 1982 

In the 1982 publication 138 projects with a total capacity of about 

117 aillion tons in steel equivalents, were identified. About 55.6 ail~ion 

tons related to projects under study while about 61.2 aillion tons related to 

projects under construction. 

Of the 138 projects 38 were in Asia, 32 in Africa South of the Sahara. 

26 in North Africa and the Middle East and 42 projects in Latin America. 

As to the capacity, the following break-down can be derived: 

Asia (except Middle East) 
Africa, South of Sahara 
North Africa and Middle East 
Latin America 

Total 

Mini-ail ls 

6 
25 

9 
8 

48 

Other plants ranging fr~ 
0.2 to 1 aillion to~s P'~r year 

32 
7 

17 
~ 

90 

Unfortunately individual projects cannot ~e identified in the 

geographical or capacity break-down. Some smaller inconsistencies were also 

foun0. It was therefore decided to .. te an entirely new review of the 1982 

project data, how many project; ~f different types were expected to have come 

on stream by 1990 as well as their capacity. 'nlis expectation fro;a 1982 is 

then modified by later information. 

2.2 An upclated project review 

This •aev project review is composed of the following three sections; 

(a) Projects reported in t.he 1990 1cenarios (section 2.2.1). 
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(b) Projects not reported in the 1990 scenarios, but which should have 

been counted at the tiae (section 2.2.2). 

(c) Nev projects identified between 1982 and 1985 wher~ project naaes or 

production capacity data are known (section 2.2.3). 

2.2.1 Projects reporte6 in the 1990 scenarios 

In reviPwing the projects lists of the 1990 scenarios,~/ so.e plants 

which in reality had come on stre .. be~ore 1980 were classified as "under 

construction". They should not have been included in the original report but 

for the sake of comparability they have been included also here as projects 

which have come on streaaby 1985. 

Of the 138 projects that were expected to be in prodaction by 1990 in the 

1982 review, 38 projects had come on stream as of 1985 as shown in table 1. 

Of those plants, 14 are integrated steelworks with a total capacity of 

20 11111tpy, 10 integrated mini-mills with a total capacity of 9.72 nmtpy, 

3 mini-mills with a total capacity of 1.20 .. tpy, 5 direct reducticn plants 

with a total capacity of 1.37 111111tpy and 6 rolliJg mills with a total capacity 

of 1.4 DIDtpy. 

Furthermore there are 16 projects which now can be expected to come on 

stream between 1986 and 1Q90 as shown in table 2. These 16 projects have a 

total raw steel-making ca~acity of 20.21 11111tpy. There are 7 integrated 

mini-mills, 8 integrated steel works and l mini-mill. 

Of the 54 projects which have been implemented or are expected to be so 

by 1990, most are in Asia and Latin America. For example, the Democratic 

People'• Republic of Korea will, by 1990 have a cap~city of 15 DIDtpy. The 

People's Repuvlic of China plans to produce at least 55 11111tpy of steel 

annually by 1990 in ~ddition to producing 44 D1Dpty of rolled steel. '11 NICs 

also increase their capacity in Asia and Latin America. 

!/ ID/WG.374/2 and Add.l. 
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Table 1. Projects included in the 1982 review which have started production b! 1985 

Country 

Africa 
Morocco 
lligeria 

Asia 
Bur.a 

Indonesia 

Republic 
Korea 
Taiwan 
Province 
of China 
Singapore 
Malaysia 

Pakistan 
India 

't)f 

Kiddle East 
Iran 
Saudi 
Arabia 
Iraq 

Project na11e or location 

lladar l 
Unit 1.2. and 3 
Delta Steel 

Mayayo Anisakan 

PT Krak.atau 
PT Krakatau Extent 

Posco 5, Pobang 

China Steel 2, Kaol•.siung 
llisa Extention 
Allalga-Extention 
Labuan 

Tregganu 
Pipri, Bin:iasia 
Bokaro Extention 
Tisco 
DR Unit, i>rissa 

Three other unit, Parancha 

Ahwaz 
Ju Bail, Aljubail 
Jeddah 
ICbor-El Zudel, IChor Al 
Zubair 

Latin America 
Mexico AIDISA, Mone lova 
Trindad & lscot 
Tobago lscot 
Venezuela Sidor 
Peru 
Paraguay 

Cuba 
Coll.Dbia 
Brazil 

Laminadoras Del Pacifico 
Villa Hayes 

Havana 
Paz Del Rio 
Hannesaaan Extention 

Mendez Junior Ext. 
Usiminas Extention 
Turabao 
Alesi ta 
Acoiainas 

Types of steelworks 

Rolling aill 
Rolling aill 
Integrated aini-•ill 

Integrated aini-.i.11 
(2 units) 
Integrated aini-aill 
Integrated aini-.i.11 

Integrated steelworks 

Integrated steel works 
Rolling aill 
Kini-aill (new EAF) 
Direct teduction (hot 
briquette iron) 
Direct reduction (billets) 
Integrated steelworks 
Integrated steelworks 
Integrated steelworks 
Direct reduction 
(sponge iron) 
Direct reduction (sponge 
iron) two units 

Integrated mini-mill 
Integrated mini-mill 
Rolling mill 
Integrated mini-mill 

Integrated steelworks 
Integrated mini-mill 
Integrated mini-mill 
Integrated mini-mill 
Mini-mill (new EAF) 
Integrated steelworks 
(charcoal) 
Integrated steelworks 

I 

Integrated steelworks 
Integrated steelwotks 
(new LD converter) 
Mini-mill (new EAF) 
Integrated steelworks 
Integrated steelworks 
Integrated steelworks 
Integrated steelworks 

Steel capacity 
(in aillion 
metric tons) 

0.450 
0.600 
1.000 

0.040 

1.000 
1.000 

3.000 

3.250 
0.250 
0.300 
0.600 

0.560 
1.100 
1.500 
1.100 
0.150 

0.061 

1.030 
0.850 
0.100 
Shut 

d->vn after 
operation 

1.000 
0.600 
0.600 
3.600 
0.180 
0.180 

0.400 
0.380 
0.520 

0.720 
1.800 
3.100 
0.670 
2.000 

Note: Full details of these and other projects refer~ed to below are given in 
the appendix. 

I I 11 I I I I I I I 111 
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Table 2. Projects included in the 1982 review and now expected to start 
produc~ion 1986-1990 

Steel capacity 
Project name or (in million 

Country location Types of steelworks metric tons) 

Libya Hitsurata Integrated mini-mill 1.100 
Egypt Dekkeila Integrated mir.i-mill 0.840 
Nigeria Ajavkuta Integrated steelworks 1.500 
\iganda Jinja works Mini-mill 0.027 
Republic 
of Korea Kwangyang Integrated steelw~rks 3.000 
Iran Eafahan, Mobarakeh Integrated mini-mill 3.000 
Ai:gentina Zapla Extention Integ1ated steelworks 0.250 

Somisa Integrated steelworks 1.400 
Mexico Sicartsa Integrated mini-mill 3.250 

Tamsa Integrated mini-mill 0.600 
Hylsa Integrated mini-mill 1.600 

Columbia Small units, 
Medellin Integrated mini-mill 0.150 

Brazil Small projects, 
Honle;rade Integrated steelworks O.Ql7 
Belgo-Mineira-Sid Integrated steelworks 0.380 
Extent ion 
CSN Extention Integrated steelworks I.JOO 
Cosipa Extention Integrated steelworks 0.900 

~~se tendencies are already reflected in the fact that ~orld crude steel 

output rose to 720 million metric tons in 1985 and that much of the increase 

came from developing countries where the 1985 production rose t~ a1~ all-time 

high of more than 130 million metric tons. The developing countries as a 

whole had a share of 18 per cent in steel production on a crude steel basis in 

1985, compared to 14 per cent in 1981.1/ 

'fables 3 and 4 give more details as to type of steelworks and 

geographical breakdown of projects identified in 1982 that either had come on 

stream by 1985 or are expected to do so by 1990. 

11 Crude steel production IISI 103, 17 March 1986. 
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Table 3. 1982 review. Projects on streaa 1985 or 1990 by types of steelworks 

lnterrated steelworks 

Integrated aini-ai.lls 

Direct reduction plants 

Rolling mills 

Mini-mill (EAF) 

Capacity (aillion metric tons) 
1985 1990 

20.000 

9.720 

1.371 

1.400 

1.200 

9.647 

10.540 

0.027 

Table 4. 1982 review. Regional breakdown of projects on stream 1985 or 1990 

Number of 2rojects 
Region 1985 1990 Total 

Asia 16 l 17 

Middle East 3 l 4 

Africa 5 4 9 

Latin America 14 10 24 

Total 38 16 54 

Out of the 138 projects that were expected to come into the production 

stage by 1990 in the 1982 study only 54 are now expected to do so. The 

relQBining 84 projects have been cancelled or postponed. 

The 1982 review was not complete, however. In order to get a full 

picture it must also be considered that a number of projects were not included 

in the 1982 review although they should have been so, had information then 

been known to UNIDO. These cases are analyzed in the following section. 

I I I I I II I I I I I I I I I I I I I 111 I 
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2.2.2 Projects not reported in the 1990 scenarios 

In the 1982 study on 1990 scenarios, steel projects in the People's 

Republic of China and Democratic People's Republic of Korea were excluded. 

Nevertheless ther~ were at the time plans for 2 projects in the De91ocratic 

People's Republic of Korea and 13 projects in the People's Republic of China. 

lbey were all expected to have come on st:~eaa by 1990. 

In the People's Republic of China, 4 of th~se projects bad come on stream 

already by 1985. lbeir total capacities are 7.57 1m1tpy. In addition 

9 projects with a total capacity of 15.10 ... tpy are expected to have come on 

stream by 1990. Also the two projects in the Democratic People's Republic of 

Korea, with a total capacity of 7.54 matpy are expected to be in production by 

then. All projects in the People's Republic of China and Democratic People's 

Republic of Korea are integrated steelworks. 

In addition to these 15 projects in the People's Republic of China and 

the Democratic People's Republic of Korea there were 39 projects planned in 

30 developing countries which were not reported in the 1982 review although 

they were planned already at the time. Twenty-two of these projects have come 

on stream by 1985 (table 5) and a further 17 projects are expected to start 

producing by 1990 (table 6). A further breakdown as to capacities and regions 

is given in tables 7 and 8. 

The total picture for 1990 as reflected in the (corrected) project review 

from 1982 is SUlllD8rized in tables 9 and 10. Out of 192 projects which were 

planned to come on stream only 108 can now be estimated to do so. 
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Table 5. Projects on streaa 1985, not reported in 1982 review 

Country 

Indonesia 

Republic of 
Korea 
Ta.ivan Pro­
vince of 
China 
Singapore 
Philippines 
Pakistan 
India 

Saudi Arabia 
Mexico 
Ecuador 
Brazil 

Pai China 

Project name or location 

PT Ispat indo 
Toshan Hurni 

Inchon Iron and Steel 

Cbing San Iron works 
Risa Expansion, .Jurong 
National Steel Co. 
Panjab steel 
Visvesvaraya Iron and 
Steel 
Jindal strip 
Raipur Wires and Steels 
Visvesvaraya Iron and Steel 
National Pipe Co. 
Atlax Saco 
Funsa-Fundiciones RAC 
Acopalma 
Barra Hansa-Expansion 
Cearense 
Cofavi Expansion 
Cosigua Expansion 
Hime Expansion 
Vibasa 
Mendes Junior Grand Carajas 

State Maanshan 
State. Extenion, Shanghai 
State, Baoshan 
Jin Quan works 

Types of steelworks 

Kini-aill 
Kini-aill 

Kini-aill 

Kini-aill 
Kini-aill 
Kini-aill 
Kini-aill 
Integrated 
steel works 
Mini-aill 
Kini-mill 
Minl.-mill 
Pipe Mill 
Kini Kill 
Kini-mill 
Kini-mill 
Mini-mill 
Mini-mill 
Mini-mill 
Mini-mill 
Kini-mill 
Mini-mill 
Blast furnace for 
pig iron 
Integrated steelworks 
Integrated steelworks 
Integrated steelworks 
Integrated steelworks 

Steel capacity 
Cin aillion 
metric tons) 

0.200 
0.150 

0.800 

0.085 
0.500 
0.300 
0.030 

0.135 
0.015 
0.054 
0.135 
0.080 
0.200 
0.0!.0 
0.010 
0.200 
0.060 
0.240 
0.670 
0.200 
0.350 
0.200 

1.250 
2.700 
3.120 
0.500 



- 11 -

Table 6. Projects on stre .. by 1990 not reported in 1982 review 

Steel capacity 
(in aillion 

Country Project oa.e or location Types of steelworks metric tons) 

Egypt Fisco Rolling aills 1.500 
Morocco Radar Integrated steelworks 0.955 
Mauritius Desbro Kini-aill 0.050 
Kenya Mombasa Integrated steelworks 0.300 

Mariakani Rolling aill 0.865 
Mozallbique Luanda Integrated aini-aill 0.080 
Buraa lnsein Kini-aill 0.012 
Indonesia Second State Hill Integrated aini-aill 

(DI module) 2.000 
Pakistan Pepri Integrated steelworks 1.000 
India Bokaro Integrated steelV?rlts 2.300 

Halurashtra Direct reduction 0.400 
Hukand Iron and Steel Kini-aill 0.270 

Iran Ahwaz Kini-aill 0.800 
Argentina Caapana Kini-aill 0.200 
Mexico Productora Rolling aill 0.400 
Cuba Habana Integrated steelworks 0.700 
Brazil Bareito Wo:ks Integrated steelworks 1.000 
DPI Korea Kang ton Integrated steelworks 2.040 

Kimchaek Integrated steelworks 5.500 
PR China Anshan Expansion Integrated steelworks 1.000 

Taiyuan Expansion Integrated steelworks 0.150 
Panzhihua Integrated steelworks 1.000 
Ben ix Pig iron 3.750 
<llangzhl Kini-mill 0.100 
Han Dan Integrated steelwork. .. 1.600 
<llongqing Integrated steelworks 0.250 
Tianjin Rolling mill 0.500 
Wuhan Integrated steelworks 1.500 

Table 7. Unreported projects in 1982 review, on stream 1985 or 1990 by types 
of steelworks 

Capacity (million metric tons) 
1985 1990 

Integrated steelworks 7.705 19.395 
Integrated mini-aills 2.080 
Mini-mills (EAF) 4.259 1.432 
Rolling mills 0.080 3.265 
Direct reduction 0.400 
Pig iron plant 0.200 3.750 
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Table 8. k.egional breakdown of projects on stre- 1985 or 1990 unreported in 
1982 review 

Number of 2rojects 
llegion 1985 1990 Total 

Asia 15 17 32 
Kiddle East l l 'J 
Africa 6 7 
Latin America 10 4 14 
Total 26 28 54 

T•ble 9. Regional brealtdovn of projects on streaa by 1990 1 comparison between 
(updated) 1982 review and present estimates 

Asia 
Middle East 
Africa 
Latin America 
Total 

Number of 2rojects 
192 projects 108 projects 

planned in 1982 (1986 estimates) 

70 
34 
32 
56 

192 

49 
6 

15 
38 

108 

Table 10. Type of steelworks and capacity by 19901 comparison between 1982 
review and present estimate 

Integrated steelworks 
Integrated mini-mills 
Mini-mills (EAF) 
Rolling mills 
Direct reduction 
Pig iron plant 

Capacity (million metric tons) 
192 project• 108 projects 

planned in 1982a/ (1986 estimates) 

56.747 
22.340 

6.918 
4.745 
1. 771 
3.950 

a/ Capacity breakdown not available. See however also •~ction 2.2.4 
below7 
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2.2.3 Nev projects planned between 19el and 1985 

Whereas sections 2.2.1 and 2.2.2 give the picture cf what will have 

happened by 1990 to the projects that were planned in 1982, the present 

section aills at completing the picture of 1990 by adding such projects th•t 

have been planned only after 1982. 

'lbirty-one new projects in 13 countries are known to have been planned 

since 1982 all with a very lov capacity. Of these six projects in f~ur 

countries are expected to come on s~reaa lfy 1990. 

Zaabia has plans to build a aini-.ill, Pakistan has a plan for two 

rolling aills, India annoUDCed 2 mini-mill projects and Brazil will build a 

pig iron plant. Malaysia is buil4ing a 0.180 .. tpy bar/rod mill at Julan 

Perusahaan Dera, which will eventually fora part of a mini-aill. To be 

completed by 1986, the works will be integrated backwards, with a 40-ton 

electric arc furnace, a ladle furnace and a continuous caster to be installed 

later. A breakdown of this group of projects is shown in tables 11 and 12. 

Table 11. Projects ~ianned after 1982, by types of steelworks and capacity 
(million metric tons) 

Integrated steelworks 

Integrated mini-mills 

Mini-mills (EAF) 

Rolling mill 

Pig iron 

Direct reduction 

1990 

0.487 

0.125 

0.060 

On stream 
After 1990 

1.450 

0.025 

0.605 

2.511 

0.560 
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Tahle 12. Regional breakdown of proj~cts planned after 1982 
{number of projects) 

1990 After 1990 

Asia 
Kiddle East 
Afric!'I 
Latin America 
Total 

2.2.4 1990 - t>.1e complete picture 

4 

l 
l 
6 

14 

9 
2 

25 

In the 1982 study of 1990 scenarios, as mentioned in the introduction, 

capacities were totalled regardless of whether they were calculated on the 

basis of crude steel or of product eq~ivalent. This method is less suitable 

and, unfortunately, makes it impossible to compare the capacity figures for 

1990 according to the 1982 and the 1986 reviews. In the 1982 study there is 

an estimate for the total capacity of the projects included amounting to 

117 million metric tons for 138 projects. If the same method is used -

although it is slightly dubious - more than 97.1 million metric tons of steel 

capacity for 192 projects would nov be achieved by 1990. 'nle reduction is 

relatively small since the cancellation of a large number of the 1982 projects 

is partly counterbalanced by the inclusion of projects omitted in 1982 and new 

projects, planned after 1982. 

Another comparison that can be done is that out of the originally 

identified 138 projects in 1982 with an estimated capacity of 117 million 

metric tons, present estimates are that only 54 will have come on stream by 

1990 with a total capacity (calculated in the aame way) of 53.9 million metric 

tons. 'nle planning level for 1990 is less than half in 1986 than it was in 

1982! 

The total number of projects identified in the 1982 study of 1990 

scenarios were - as has been said - 138, modified to 192 in the present 
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project review. The regional breakdown of projects is given in table 13, 

together vith present e~tiaates for 1990. 

Table 13. Regional breakdown of projects on stream by 1990, complete picture 
(nuaber of projects) 

1. Collparison based 2. Coapariso1~ based 
on original data on adjustt?d data 
1982 1986 1982 1986 

review review review& review 

Asia 38 17 70 53 
Middle East 11 4 34 6 
Africa 47 9 32 16 
Latin Aaerica 42 24 56 39 
Total 138 54 m 114 

!_/ Includes projects that were omitted in the original 1982 review ~s 
well as projects planned betweEn 1982 and 1985. 

This table sho~s clearly the reduction in the level of planning f~r 1990, 

most nJtably in the Middle East and Africa, but also in other _region; .• 

The new capacity picture for 1990 can be described as follows: 

Table 14. Types of steelworl:' and capacity by 1990, compl.?te picture 
(million metric tons) 

Integrated steelworks 
Integrated mini-mills 
Mini-mills (EAP) 
Rolling mill 
Direct reduction 
Pig iron plant 

114 projects accor.ding 
to 1986 estimaces 

56.747 
22.367 
7.378 
4.870 
1.771 
4.010 

The complete situation by 1990 is also sU1111arized in table 15. 



Table 15. Ca11plete picture of project' on 1treaa 1915 or 19Y~ <capacity in •illion .. tric ton•> 

-A. Breakdown according to tYl"t of 1teel production 

New project• 
rro1ect1 reported i; 1912 ~il~tl DRt El22Etld lD 1212 211DDld 1212-121~ total 

T7Pt of 1915 1990 19;:, 1990 1990 
project NUllbtr Capacitf Nuaber CapacitJ Number Capa~itf Number Capacltf Nuaber Capacltf Nuaber Capaclt:.7 

-

- Integrated 
1teelwort1 14 20.000 I 9.647 5 7.705 14 19.395 - - u 56.747 

_ Integrated 
-alni .... 1111 10 9.720 7 10.540 - - 2 2.010 1 0.027 20 22.367 

• 
11ta1 .... u11 3 1.200 1 0.027 19 4.259 6 1.432 2 0.460 31 7.376 

-
-

Direct 
- reduction 5 1.371 - - - - 1 0.400 6 1. 771 

I•' 

'" =Pig iron I 

_plant• - - - . 1 0.200 1 3.750 1 0,060 3 4.010 

lolling 
-•illl 6 1.400 - - 1 0.080 4 3.265 ':! 0.125 13 4.870 

Total 
project• 31 16 26 28 6 114 

- .. Regional breakdown (auaber of projects) 
-

Aaia 16 1 15 17 4 53 
_ lllddle IHt 3 1 1 l - 6 

Africa 5 4 - 6 1 16 
Latia Aaerica 14 10 10 4 1 39 

Total project~ 38 16 26 28 6 114 
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2.3 Iron and steel projects by 1990 1n the least developed countries 

The following sections 2.3 - 2.5 vill look at some special aspects of the 

results of tne above analysis. The same aspects vere also discussed in the 

1982 scenarios for 1990.!./ The 1982 review contained 10 projects in 8 least 

developed countries viz. in Bangladesh, Central African Republic, Democratic 

Yemen, Tanzania, Ethiopia, Somalia, Uganda and Halavi. Almost all projects 

were only at the study stages vhen the 1982 review vas conducted. 

In addition to the projects mentioned above, there are now projects 

planned in Burundi, Yemen Arab Republic and Nepal. These projects are still 

oLly in the study stages as are the 10 projects identified above. 

2.4 Some prospects in developing countries for the production of high quality 

steels and for the adoption of integrated steel plants 

The 1982 study on 1990 scenarios for the iron and steel industry 

ptedicted that by 1990 some develo9ing countries may have 1aev integrated steel 

placts, production capacity of tiaL products and pro~uction of high grade and 

specialty steels. 

2.4.l Nev integrRted steel plants (including sponge iron and electric 

furnace integrated plants) 

According to the 1982 study on 1990 scenarios, there were 12 countries 

which were expected to have either newly integrated steel works or integrated 

aini-mills by 1990. Those were Bangladesh, Ecuador, Libyan Arab Jamahiriya, 

Morocco, Nigeria, Oman, Pakistan, Philippines, Saudi Arabia, Syrian Arab 

Republic, Thailand and United Arab Emirates. All NICs have their own 

integrated steel plar.ts already. 

So far, projects on integrated steel plants in Saudi Atabia, Pakistan and 

Nigeria have been implemented. Madded (Saudi Iron and Steel Co.) produced 

1.1 million metric tons of raw steel in 1985 and 0.99 million metric tons of 

!_/ ID/WG.374/2/Add.l. 

I II I I I I 
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direct reduced iron. Unlike Hadded iu Saudi Arabia. which produces only 

non-fla: products. Pakistan Steel Corporation in Pipri can produce a wide 

range of products such as flat and non flat. With an initial production 

capacity of l.l .. tpv of rav steel and a built-in potential to expand to over 

2 .. tpy. Delta Steel in Nigeria is producing ORI. billets and rolled steel 

products but the melting shop operated at 18 per cent of full capacity and the 

light section aill at 23 per cent in 1984. Delta Steel expects to ~ring it& 

second DRI plant into operation in 1986. Although both the company's Midlex 

0.6 .. tpy capacity DRI plants have already been cG111aissioned. recently only 

one has been in operation due aainl, to the low level of demand for ORI in the 

d011estic aarket. Another four integrated steel plants are expected to be 

built by 1990 in Nigeria. Morocco and Libyan Arab Jamahiriya. Nigeria and 

Morocco will have an integrated steelworks while Libyan Arab J8118hiriya will 

have an integrated mini-mill. 

2.4.2 Production of flat produr.ts 

All countries which have integrated steelworks are capable to produce 

flat products. There were 8 countries which would produce flat prod~cts by 

1990 in the 1990 scenarios. lnd~nesia, Iran, Libya, Nigeria, Pakistan, 

Philippines, Syria and Thailand belonged to this group. So far, only Pakistan 

has a wide range of flat capacity. 

Nigeria and Libya will have the capacity of producing flat products by 

1990. Two 1.4 mmtpy continuous slab casters are being installed by an 

Austrian company for slabs which will be rolled into plate and sheet in the 

Mi~Q•1rata steel works. They are due for completion in 1986. Nigeria has 

7 steel .ak4ng plants whose total capacity is 1.22 mmtpy. Fifteen rolling 

mills whose total capacity is 2.5 mmtpy, for bar, sections and wire rod exist 

but no steel plant produces flat products. Ajaokuta integrated steel works 

(1.5 mmtpy) will come on stream at the end of 1988. Two of the plant's 

rolling mills - the billet mill and the wire rod mill - are already o~erating 

on steel supplied from domestic and imported supplies. Since a feasibility 

study for the construction of a flat product mill has recently been conducted, 

they will produce flat products eventually (but not befor• 1990). 

I II I II 
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Syria will not have a mill for flat products by 1990. lbere is only one 

plant for basic iron and steel products and this plant consists of two 25-ton 

EAFs with two twin strand billet casters (0.11 ... tpy), a reinforcing steel 

aill and welded steel pipes plant. lbere is a plan to build a cold rolling 

mill (0.15 aatpy) which will be expected to replace the present import of cold 

rolled strip but this will not be ready by 1990. In the near future there is 

only one expansion plan to build a 0.5 111111tpy bar mil! by Ceco Steel. 

Indonesia and the Philippines have plants which produced flat produ~ts in 

1982. In Indonesia, the country's first tin plate plant came on stream at 

Cilegon in 1985. 

Thailand has two rolling mills which in 1982 produced flat products such 

as galvanized sheets and tinplate but has not had an integrated steelworks to 

produce a wide range of flats. It abandoned pl~ns for a 1.6 lllllltpy integrated 

steel works at Prachuab Khiri Khan because of too large financial requirements. 

2.4.3 Production of high grade and special steels 

In the 1982 study of 1990 scenarios production of high grade and special 

steels was expected in six countries or areas by 1990. 

According to the review evaluation only Taiwan Province of China will 

produce high grade and special steels by 1990. As a matter of fact, the China 

Steel Corporation's construction plan is being implemented in four phases. 

lbe inital phase started coaaercial operations in 1977 with a capacity of 

l.5 million metric tons of crude. Phase 3 is scheduled for completion in 

1988, which will bring the total capacity to 5.65 amtpy. This mill has 100 

per cent continuous casting of its liquid steel production which guarantees 

better quality of products. 

It can be expected that all NICs will produce high grade and special 

steels as a matter of course. 

I II I I I I I I I I I I II I 
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3. A SUMMARY AHALYSIS 

'Ibis survey shows that 114 projects in developing countries are scheduled 

to operate by 1990. Of these 64 projects have already COiie on stream. By 

1990 integrated steel works will have the capacity of 56.7 .. tpy, integrated 

aini-aills, 22.3 natpy, mini~ills, 7.3 1m1tpy. Direct reduction plants will 

have the capacity of abcut 1.7 matpy while pig iron plants will have a 

capacity of 4 111atpy. 

Many new mini-a~ll projects including integrated aini-aills are expected 

to be built. Nevertheless the main capacity increase is expected to come froa 

traditional integrated steelworks as table 14 shows. Kini-aills have several 

advantages over integrated steelworks and of the 114 projects, 51 ar~ 

aini-aills. All least developed countries listed earlier plan to establish a 

mini-mill. Even integr~ted steelworks have set up electric steelmaking 

facil~ties to supplement or replace their existing oxygen steelmaking 

facilities. 

However, the integrated steelworks, based on the blast furnace/oxygen 

converter route with continuous casting, will remain the major process for 

many years to come because of their capability to produce flat products and 

higher quality products. 

Mini-mills have been very succeGsful in capturing the traditional 

non-flat mar~ets. 'Ihe key market of the future for the mini-mill is, however, 

flat products. Attempts to produc~ flat products in mini--mills are hampered 

by the very high investment costs required for sc~i-continuous hot strip mills 

which raise th~ cost of production to levels where any advantage over 

integrated works would be lost. A plant based on DR which include• a strip or 

even a plate mill is, however, entirely possible due to the advent of viable 

thin strip casting. 

'Ibe 1982 survey showed _ :o scenarios for 1990, viz. a low growth scenario 

and a "normative" scenario. The low grc·wth s~·:nario was based on the asaumption 

that all projects reported as being under construction (75 projects)Z/ 

11 ID/WG.374/2, category Ill, p. 96-99. 

'" I I I Ill I I I I 
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would be realized by 1990 while the normative scenario assumed that all 138 

projects would be materialized by 1990. 'lbe low growth scenario was retained 

as a plausible one. 

However, only projects with a capacity of 29.19 million metric tons out 

of 63.48 million m~tric tons came on stream by 1985. Furthermore only 

projects with a capacity of 20.64 million metric tons will - as it looks now -

be materialized by 1990 despite the fact that all the 75 projects were at the 

last stage of construction already in 1981, and were thought to come on stream 

within a few years time. So far only 46 per cent of the planned capacity came 

on stream. by 1985. 

Nevertheless, there has been a great deal of iron and steel activity in 

developing countries since 1982 which has resulted in an increase in capacity 

and production in the 1980s. 

Struc~ural change ir the world economy brought forth changes in the 

favour of developing countries in geographical distribution of steel 

produrtion. Many developing countries, especially NICs, have increased their 

capacities tremendously. The developing countries were since 1974 the only 

area where ~rowth in steel intensity has continued to take place (table 16). 

The world recovery in steel production was particularly marked in 

developing countries. Steel output in developing countries shows larger 

increasee in 1984 and 1985 than that in industrialized countries. 

While restructuring and rationalization in industrialized countries mean 

modernization for new technolosy and better quality of products and capacity 

reduction along with cuts in employment in the steel industry, in developing 

countries Lhe restructuring is identical to capacity expansion with the 

state-of-art technology but also a contribution to the industrialization 

process. 
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Despite that modest improvement which took place in 1984 and in 1985 the 

general consens~s is that the world steel industry will have to continue an 

uphill battle to return to profitability and to dismantle the panoply of state 

assistance and protectionism in many countries which has delayed the recovery 

of the world steel industry. 

Developing countries produced 130 million metric tons in 1985. Their 

additional capacity by 1990 can now be estimated at 47.8 million metric tons 

(of which 17 million metric tons in the People's Republic of China). If the 

average rate of utilization is assuaed as 80 per cent of the capacity increase 

that would allow devel~ping countries to increase their production over the 

1985 level by at least 30 per cent. 

Table 16. Crude steel production (million metric tons) 

1975 1979 1980 1982 1984 1985 

World total 643.426 716.819 707.579 663.681 710.071 717 .407 

Total developing 
countries 59.642 85.185 100.067 103.450 120.220 130.734 

Developing countrie~/ 
world total (per cent) 9 12 14 16 17 18 

PR of China 23.9 31.7 37.l 37.1 43.4 46.5 
Brazil 8.3 12.2 15.3 12.9 18.4 20.5 
Republic of Korea 1.9 4.9 8.5 11. 7 13.0 13.5 
India 7.9 10.0 9.5 J0.9 10.5 11.l 
DPR of Korea 2.9 5.0 5.8 5.8 6.5 8.4 
Mexico 5.2 6.7 7.1 7.0 7.5 7.3 
Taiwan Province of China 0.6 3.4 3.4 4.1 5.0 5.1 
Venezuela 1.1 0.8 1.9 2.2 2.8 J.O 
Argentina 2.2 2.7 2.6 2.9 2.6 2.9 
Iran 0.5 1.3 1.2 1.2 1.2 1.2 
Indonesia 0.1 0.2 0.3 0.5 1.0 1.2 
Saudi Arabia 0.4 1.1 

Source: llSI, 1986. 

I II I 
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Appendix 

DETAILED TABLES ON THE IRON AND STEEL PROJECT SITUATION IN DEVELOPING COUHTllIES 

This appendix consists of the following three parts: 

A. Project situation as reported in 1982 

These tables list projects reported in the 1982 study of the 1990 

scenarios. 

B. Projects not reported in 1982 

These tables give information on projects not reported in the 1982 study 

of the 1990 scenarios but which should have been considered at the time. had 

information been available to UNIDO. 

C. New projects 

These tables contain new projects which have been identified during the 

period 1982 to 1985. 
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Spbob uaed 

(a) Project situation 

Identification: Name of project 

Location 

Description 

: 
. . 

Ma.es of location or places near the location 

Hini-.i.11 is defined as the process which involves the 

following stages: Scrap - EAF route _.rolling aills 

Integrated aini-.i.11 is defined as the process which 

hes the following stages: D& - EAF route -+rolling 

aills 

Integrated steelworks is defined as the process which 

coaprises the following stages: Blast furnace - LD 

converter (BOF) route ~rolling aills 

(b) Stage of develo.,.ent (in 1982 study) 

Study or "category I": Project concept and pre-feasibility study 

Negot or "category II": Projects in the course of study and negotiations 

Under construction or "category III": Projects under construction 

(r.) Present situation - stage of development (at the end of 1985) 

Proj. op.: Project will be operational in (year) 

Operat.: On streaa at the end of 1985 

Planned: Planned but no fil'll production date available 
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A. PROJECT SITUATIOll AS REPORTED Ill 1982 
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IDINTIFICATIC)fol - lOCU ION DESCIUPllON ~~ fYlll! l~~'T®"Yll5UTJ1Ur ~- TYll~ITljLIUtflY 1outPUT co .... _._"_'_' __ _ 

COUNTRY: •RGE .. T IN• 

Z•PLA EUINTION PAL PALA INft:GRAlED UNDl!R 81' PROJ OP 
Sfl!t:L WORKS CONlllR 801' 2 0 200 RAW STL 1188 

SMAl.l. UNIT UNDER 0 2110 
CONST A 

SIDERSUR SAN ANTONIO DR UNDER 0 500 NIGOT. 
CONSlR 

SOUISA SAN NICOLAS INTEGRATED UNOEll 81' 
SlEEL WORKS CONSlR BOI' 3 I 500 RAW STl. PROJ OP 

11110 --- --- --- ---
COUNlRY llllE .. CO 

AHMSA MONCLOVA INTIGRA f!D UNDER 81' OPIRAT 
STiil.WORKS CONITR. BOF I 0 750 RAW STL 11183 

FMSA UNDER 
IUNCIRlAINI CONS TR 0 370 

SICARlSA LA?AAO CARDEN• IN1EGAA1EO JNDER OR 3 000 0111 Pl.ANNIO 
AS UINIUILL O.:ONSTR t:AF 3 000 RAW STL 11188 

IAMSA VERACRUZ INTEQRA1EO UNDER EAi' 0 475 RAW STL PROJ OP 
UINIUILL CONST A 11187 

l&MPICO I UNDER I 330 
CONS TR 

SMALL UNITS UNDER 0 HO 
CONS TR 

H1LSll MON11RRl:Y INTIGRAIEO UNDER OR DAI PROJ OP 
MINIMILL C:ONS1R l!AF " ' !100 RAW Sll. 1188 

PRf!NEXA OR STUOY 

'U0£Mol£X Z DR SIUDY --- --- --- ----

., 
80f 2 0 2110 

OR 0 500 ., 
801' 3 I 400 -- --- ---

81' • BOI' I I 000 

DA 
IAf .. 3 HO 

DA 0 '100 ... , 0 1100 
RM 

OR 
IA' I ' 100 

. --- --- ---

CAP INCRIAll! fROM 0 1111 TO 
RAW ITL 0 711 MWTl'Y. 

COUIU 81 IXlENSION 01' llfHIR 

Y~~wi1~L=~~·s~Ai1&~~=:~A8AHIA 
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For the guidance of our publications progr....e in order to assist in our 
publication activities, we would appreciate your completing the questionnaire 
below and returning it to UHIDO, Studies and Research, D-2119, P.O. Box 300, 
A-1400 Vienna, Austria 

Q U E S T I 0 H N A I R E 

Iron and steel projects in developing countries 

(please check appropriate box) 
yes no 

(1) Were the data contained in the study useful? It 17 

(2) Was the analysis sound? 

(3) Was the information provided new? 

(4) Did you agree with the conclusion? 

(5) Did you find the reco..endations sound? 

(6) Were the format and style easy to read? 

(7) Do you wish to be put on our documents 
mailing list? 

(8) Do you wish to receive the latest list 
of documents prepared by the Division 
for Industrial Studies? 

(9) Any other c011111ents? 

N•e: 
(in capitals) 

Institution; 
(please give full address) 

I I I I 

I I I I 

It I I 

It 17 

II 17 

17 I I 

If yes, please specify 
subjects of interest 

I I I I 

Date: ................................. 




