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INTRODUCTION

The project "1090 Scenarios for the Iror and Steel Industry" is
to be discussed by the Working Group formed for this purpose following
the Second Worlc Consul:iation on the Iron and Steel Industry (New

Delhi, 15 - 10 January, 1979).

In accordaunce witk its recommendastions reports were prepared
summarizing the information and protlems in respect of the follow-

ing questions:

1. Iron and steel projects in the developing countries in 1990,
2. Raw materials and erergy,

3. Markets, product ranges and scale economies,

4,  Technology and research,

5. Labour and the develcpment of human resources,

6. The execution of projects and commissioning of new plants.
(The dossier alsc contains information relating to the infra-

structure and transportation.),

7. Costs and financing.

Each of the dossiers contains a summary of the problems en-
countered by the developiag countries when creating their iron and
steel industry, the objectives of subsequent negotiations among the
international community, and hypotheses concerning the evolution of
those factors which will. be used to constitute a survey of the

industry.

The above menticned subjects are covered by the second part of

this document.




Ir the first instance, an attempt was made tc utilize existing
giobal surveys (usi.g the OECD "Interfuturs'", R.I.C. and United Nations
reports, the IIASA energy surveys, etc.). Macro-economic and social-
political hypotheses were usec¢ as a framework for surveys specific to

the iron and steel industry.

Ther the hypotheses on the evolution cf variables specific teo
the steel industry were combined by linking their compatibility and

coherence with hypotheses relating to external variables.

The result of these combinations defines the outline of the
trend, contrasted and normative scenarios, each having their own
characteristics, degree of probability, levels of co-operation and
conflict and objectives for negotiation, and it will be the res-
ponsibility of the international community to select the reference

scenario or scenarios.

d
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DEVELOPING COUNTRIES
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DUSSIER - PROJECTS

A - IFTRODUCTION

-

1. The decision was taken, at the end of the second comsulteticr
meeting held in New Delhi at the Dbeginning of 1979, to proceed with
the construction of alternative scenarios on the growth of the world

iron and steel industry up to 1990.

2. The working group which was established for this purpose felt,
during the meeting in Algiers in December 1979, that the comstruction
of a 1985 picture of the world iron and steel industry should constitute
the first stage of this work.

3. A "Piclure for 1985 of the World Iron and Steel Industry"(l) vas
proposed and discussed by the working group during its meeting in September
1980. The object of this note was "less to put forward a group of
quantitative data of high accuracy for 1985 thar to identify the most
important problems posed by the development of the iron and steel industry,
and to highiight the principal components of this industry, with special
reference to 110se developing countries which were preoccupied with
schieving the Lima objectives ....".

In particular the 1985 picture shows that the steel deficit in the
developing countries, instead of being abscrbed, would continue to worsen
until 1t reached & level c¢* about 70 million tonnes.

L, The work which is presented here uses the study on the 1985 pictuzz
as the starting point; it extends it up to 1990 on the basis of the
collection and aralysis of details on all the iron and steel projecte
under construction or which are being rtudied. Certainly beyond 1985
there is less information availeble, and it is of a more random nature,
whilst the "fluidity" of the projects is such that the situation, as
obaerved at any given moment, may changr, sometimes to a corsiderable

extent, within the space df a few weeks.

(1) URIDO/ICIS. 161/Rev. 1 - 1¢ July 1980 - Original: French.




This does not in any way diminish the value of the undertuking,
inasfer as the projects reflect, in sll cases, the intentions and
strategies of the actors concerned, whilst the evolution of the projects

illustrates the protlems and difficulties which they encounter.
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B. PROJECTS AND PRODUCTION CAPACITIES FOR 1990

1. The 1list of the projects identified in the annex tc the study of
the 1985 picture has been suprlemented on the basis of the available

(1)

information

Projects for extensions or newv projects have been classified

under three headings:

-1 Generel project concept and pre-feasibility study
- II  Projects under study anéd negotiation
TITI Projects under construction or for immediate construction

(contraet signed and financiel baeking obteined).

2. One hundred and twenty-five projects were identified, the total
capacity of these being about 116,000,000 tonnes of steel equivalent:
of these about 58,000,000 tonnes were in category I and II whilst
58,000,000 tonnes were in category III.

3. 0 the 125 projects:

- k3 @sre projects for mini-iron and steel works ‘less than 200,000

-+~~~ tonnes); correspending to an overall capacity of about
4,000,000 tonnes(a);

-~ 30 are projects for units of 200,000 to 500,000 tonnes capacity,
corresponding to a total capacity of about 11,000,000 tcnnes;

- 20 are projects for units of 500,000 to 1,000,000 tonnes capacity,
corresponding to a total capacity of about 16,000,000 tonnes;

- and 32 are projects for units with a capacity exceeding 1,000,000
tonnes, corresponding tc a tntal capacity of about 85,000,000
tonnes (or about TO% of the totel capacity of the projects).

(1) 1985 Picture

(2) Account should also be taken of four groups of mini-iron and steel
works jidentiff{ed in the Republfc of Korea, in ancther Asiatic country
and in Brazil, and three projects without any indication of
capacity.




L. Geogravhically spesking these projects can be divided up as follows:

- In Asie 33 projects, including:

- 7 mini-works

- 9 projects of 200,000 to 500,000 tonnes,

- 6 projects of 500,000 to 1,000,000 tonnes,
- 11 projects of nmore than 1,000,000 tonnes.

giving & total capacity of about 42,000,000 tonnes.

- In Africas south of the Sahara 21 projects, including:

- 15 mini-works :

3 projects of 200,000 to 500,000 tonnes, ’
1 project of 500,000 to 1,000,000 tonnes,

2 projects of more tham 1,000,000 tonnes,

giving a total capacity of §,000,000 tonnes.

- In North Africa and the Middle East: 28 projects, including:

- 12 mini-works,

5 projzets of 200,000 to 500,000 tonnes,

5 projects of 500,000 to 1,000,000 tonnes,
6 projects of more than 1,000,000 tonnes,

giving a total eapacity of about 19,000,000 tonnes.

- In Letin America: U3 projects, including:

- 9 mini-works

13 projects of 200,000 teo 500,000 tonnes,
8 projects of 500,000 to 1,000,000 tonnes,
13 projects of more then 1,000,000 tonnes,

giving a total capacity of about 46,000,000 tonnes.

The total announced or estimeted cost of all these projects is about
$160,000 millions, divided up as follows:

- £4,135 million for the mini-plants(B),

- $11,255 million for the projects of 200,000 to 500,000 tonnes,
- $20,840 millior for the projects of 500,000 to 1,000,000 tonnes,
- £123,175 million for the :mits of more than 1,000,000 tonnes
(or 7T% of the totul sum).
These 125 projects are located in 55 countries, of which:

- 12 are in Asia, .
- 14 are in Africa south of the Sahara,

16 are in North Africe and the Middle East, and

13 are in Latin America.

(3) To which should be added $2,675 million for the mini-projects in
South Korea, the other Asian countries, Mexico and Brazil.




However no project has been identified in 50 developing countries
(9 ip Asia, 23 in Africa south of the Sghara, 6 in North Africa and the

{iddle East and 12 in Latin America).

5. It may be stated thet, between 1980 and 1990, the following
countries should have access to more sophisticated iron and steel

production:

- Integrated steel plants (including sponge iron and electric
furnace integrated plant)

Thailand,
Philippines,
Pakistan,
Syris,
Libys,
Morocco,
Rigeria,
Ecuador,
Saudi Arabis,
Oman,

Abu Dhabi,
Bangladesh.

- Production of flat products:

Thailand,
Philippines,
Indonesisa,
Pakistan,
Iran,

Syria,
Libysa,
Nigeria.

- Production of high-grade and special steels:

Pekistan,

(Iran) ?

Nigeria,

{Algeria) ?
(Colombia) ?

Other Asian countries

whilst 50 companies will still not have ény iron and steel production.

The situation regarding the various projects is summarized as an

annex at the end of Dossier i.




C. UNEQUAL GROWTE ARD DIFFERENTIATIORN

6. The projected growth of the iron and steel industry is in the

hands of countries:

which have & mediur or large population,

- where the gross fixed capital fermation is covered by
intermediate or high revenues,

- where the projects generally exceed $300 miliions in the case
oi & non-integrated unit cf small size and $5 billion in the

" case of a medium-sized integrated unit (of 1 million tounes),

- where the per capita consumption of steel is already average

or high,

and, particularly, where hydrocarbons resources are available,.

7. This last characteristic can be seen in particular from an
examination of the projects with a unit capacity of 1 million tonnes
or above. They are located in 20 countries and represent about 85%

of the ironrn and steel capacity under corstruction or projected in the

developing countries.

" 3



Table 1

1977 Projected

1978 1978 production | 0il-

- . Revenue | steel . .

ropuletion, § GFCF Usg consump- capacity, producing

millions Usgb . millions country

tion (kg) .
.onnes

Nigeris 80 13.5 560 20 7.0 X
Algeris 18 11.0 1,260 110 2.0 X
Libya 2.7 L.5 | 6,920 | 250 1.3 X '
Egypt Lo L.y 390 25 1.6 X
Iran 35 25.7 2,160 150 6.9 X
Iraq 12 5.0 1,860 60 2.0 X
Saudi Arabia 8 18.9 7,690 300 1.0 X
Syrie 85 2.4 930 70 1.2 X
India 650 27.6 180 1 11.2 X
Pakistan T 3.2 230 10 2.5
Indonesisa 1k0 9.6 360 10 L.k X
Philippires 45 6.9 516 ! 35 1.2
Other Asian countries 17 6.2 1,400 250 © 9.0
Republic of Korea 36 13.6 1,160 180 1
Thailoind Lo 5.55 kg0 Lo 2.3 X
Argentins . 25 12.5 1,910 150 L.8
Brazil 119 43,1 1,570 100 15.0
Mexico 60 21.1 1,290 110 15.0 X
Venezuela 15 16.0 2,910 220 5.1 X
Cube 1L 8.0 n.e 2.6
Total about 100!%)

It can be seen that, of these 19 countries:

- 13 have more than 20 éillion inhabitants,

~ 15 bave an investment capacity (in 1978) of #5 billion or hisher(é).

(5) 100 million tonnes capacity out of a total of approximately
116 million tonnes.

(6) Three others are countries with oil resources (Libya, Egypt
and Syria).




- 1k nave & per capite revenue of USZ500 or higher (12 with

more than US$800),

- 12 countries heve & per cepite steel consumption (1977) of
50 kg or higher,

- 13 are oil-producing countries.

HEence the dynamism of the growth of the iron and steel industry is

affected by differences in population, availsebility ol raw materials,

financial resources (in copjunction with the production nf hydrocerbons)

end the degree of advancement of the mastery of industrial systems.

8.

T.aese factorc explain why there are three privileged zones for the

development of the iren and steel industry:

even

- Latin Ameries, with Brazil, Mexico, Argentina and Venezuela, and
hence with three oil-producing countries out of four, the fourth
being & major producer of iron ore;

- South and South-East Asia with India, the Republic of Korea and
the other Asian countries;

- the oil-producing countries of Africa and the Middle East
including Nigeria, Iran, Algerie, Libya, Egypt and the Persian
Gulf countries.

A double division becomes clear:

~ firstly between the industrislized countries engaged in implementing

increesingly diversified and sophisticated iron and steel
production and the developing countries, where the productiorn is
still largely marked by its non-diversified and general product
character;

- then between the more dynamic developing countries (the 20 countries

listed above) and the developing countries with a low revenue
which have no iron and steel production or & very rudimentary

production.

It may be esked whether this second differentiation will not become

more marked during the decade, inasfar as several countries in the

first group have already entered into the process of diversification and
higher .quality.




D. THE IMPORTANCE OF THE DIRECT REDUCTIOK METHOD

10. At the beginning of 1980 several indices suggested that the
optimistic forecasts relating to the develiopment of dire~t reduction
processes could be gquestioned. It scemed in fact that direct

reduction had run into:

- technical difficulties in commissioning: the closure of
the Brazilian installstions at Cosigua, continuing problers
with the Yugoslavian plant at Skopje, etc.

- the rapid rise in the priee of energy and, in particular,
the rapid rise in the price of nastural gas, resulting in the
closure of the American Cregon Steel plant, the freezing of
the British plant at Hunterston, of certain Spanish projects,

etec.

11. 1In fact these hesitations and withdrawals affected the iron and
steel industries of the North much more than those of the Third World
ccuntries where, on the contrary, there has been a vigorous revival of
the direct reduction process in recent months as is shown by the
following exesmples:

- the lsunching of the improved HYL III process, more economic
in energy, adopted since its introduction in Mexico (SICARTSA),
in Argentine (the SIDESUR project) and the improved MIDREX
processes which were also more economic in energy;

- the increesed interest of the major intermational iron and
steel groups in the direct reduction processes: SWINDEL DRESSER,
DAVY DRAVO Corp., KAWASAKI HEAVY INDUSTRIES in the case of the
HYL process and KORF, VOEST ALPINE, KOBE STEEL and MITSUI in
the case of the NIPPOKN STEEL MILDREX process.

In this context a listing of the direct reduction project.s
highlights the following factors.




12. Most of

+he direci reductiorn projects have been IroiZen or
abandoned ir the industrislized couniries where only

the fcllowing
projects 3till remein:

Australis (Hammersley,

1.0 tonnes
Canade (Alberta) 0.6r tonnes
Bulgaria (?) (Burgas) 1.0m :onres
USSR (Koursk) ?

13. Direct reductiorn prvjects are multiplying in the developing

countries (projects under construction or new projects).




capacity ir
xmillions tonnes

Argenting SIDERSUR
e EAIMINE-SIDERCA
Brazi SIDERSUL
USIBA
Venezuelsa SIDOR
Mexico EYLSA
TAMSA
Mexican—Japanese project
SICARTSA
SIDERMEX 2 g
Colombia FERROMINERA
Peru CHIMBOTE
Ecuador
Trinidad IscoTT
Total fcr Latin America: approximately
Kenysa
Nigeria DELTA STEEL
Liderie A
Total for Africa south of the Sahars:
Algeris - JIJEL
Libya MISURATA
Egypt 2 DEKKHEEILA ;
SADATVILLE
Iraq KHOR EL ZUBER
Iran ( AHWAZ
(  ISPAEHAN ;
Saudi Arabia JUBATL
JEDDAH extension
Abu Dhabi
Qatar QATAR STEEL
Oman
Total for Middle Eest and North Africa: approximetely
India VINAYAJAGAR
Two other projects
Bangladesh
Burma
Malaysia
Thailand
Philippines
Indonesia
Pekistan

Total for Asia: -

OO OO
N oW
wn

(W)
\Nn

15.0

0.1
0.L
0.4
0.6
22.0m tonnes
0.3
1.3
G.5
2.1m tonnes
2.0
1.3

1.5

2.0

5.5

0.8

0.1

0.4

0.4

0.125
14.125m tonnes
1.0

0.12
0.4

0.5
0.0k
1.2
2;0
1.0
k.3
0.5

112m tonnes

o




1L. Torty projects, representing & capacity of about 4€.0 million
tonnes, are at the present time being started or are the subjec’ of

in-deptk studies, representing more than LOs of the capacity o’ the

rojects being studied or under construction in the developing countries
proy

(atout 116 million tonnes).

These projects can be divided up in the following manner:

Table 2 )
A B C
Number of Capacity of Total B/C
DR projects DR projects projected tv
(millions t) capacities
(millions t)
v - [
Latin America 1L 22 45 49
Africa south of '
the Sahara 3 21 9 23
Noith Africa and :
the Middle East 11 1k.1 19 Th
Asia 12 1.2 42 27
Total Lo k9.4 116 L2

They thus constitute:

in Latin America: 49% of the projected capacities
in Africa south of the Sshara: 23% of the projected -capacities
in the Mediterraneen anc Middle East: Tus of the projected

capacities
in Asia: 27% of the projected cepacities

15. Whilst projects based on direet reduction processes were, until
recently, projects of low urit capacity and projects integrated into

a production of long products (concrete reinforcing bars;, a
considersble number of new projects are, on the contrary, characterized

by:




! o~
. . . fqq Vi)
- their size, which now exceeds 1.0 million toanes ' in

Indonesia, Iran, Ireq, Liby., algeria, Nigeria, India and
even more in Venezuela (SIDOR) and Mexico (SICARTSA, HYLSA,
SIDFRMEX ) ;
~ their integration into complexes which produce both long and !
flat products in the case of the projects in Mexico, Venezuels

(SIDOR), Nigerie, Libya or Iran. |

16. RNumerous direct reduction processes are nov aveilable, using

either natural gas or a solié reducing agent (non-coking coal). In

fact at the present time there is a2 preponderance of reduction processes

using natural gas, in particular the MIDREX processes (which bas been

the subject of successive improvements) and the HYL process (the

dynamisme of which has now been renewed by the launching of the new

HYL III variant) and these at the present time represent more than f
9C% of the direct reduction projects in the developing countries.

17. It can be seen from this fact that the advauce of the direct
reduction processes is linked to the aveilability of hydrccarbons |

and, in particular, the toxic geses which up to now have remained

unused: 90% of the direct reduction projects are in fact located

in 0il or gas producing countries.

- 100% of the projects in the oil-producing countries of Africa
and the Middle East,

- 90% of the projects in the oil-produring countries of Latin
Amerira (Venezuela, Mexico, Argentina, Ecuador, Colombia,
ete.),

- 66% of the projects in the oil-producing countries of Asia
(Indonesia, Malaysia, etc.)

(7) 12 direct reduction projects are integrated in complexes of
which the capacity is 1.0 million tonnes or higher.
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18. It will be noteé that the renmewsl of interest in cil fields
which are deeper and hence more expensive to work will result in
the probable discovery of oil resources in many other developing
countries, as is the case today in Africa, on the Ivory Coast, in

Cameroon, etc.

This opens up new possibilities for the utilization of direct
reduction processes in new zones which will in this way have the

necessary bases to acquire an iron and steel industry.
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E. THE DESTINATION OF PRODUCTION AND ‘e LOCATION OF PriJECIS

(8)

19. A totel of 125 prcjects have been definitively listed. Less
then 10% of these are explicitly directed towards exporting: these are
in particular projects for the production of iron sponge by direct
reduction processes either totally, as is the case with the Mexican-
Japanese project intended to supply sponge iron for the Japanese iron
and steel industry, or partially, as is the case with the projects in
Malaysias (exporting to the Republic of Korea or Japan), in Indonesis
(Krakatau Steel), in Thailand, Qatar, Abu Dhsbi and Trinidsd (Iscott)
and four projects for integrated iron and steel plants as in the case
of Tubarso in Brazil, in Vizekapatnam a?d)Paradip in Indie whieh will
9

nave to expcrt part of their production .

It is obvious that many other projects will contribute towards
exports intended to compensate for imports (of equirment, ore, coking

coal, etc.) but wfthout beiug projects specifically directed towards
exporting: this is the case, for example, with the iron and steel

industries of Brszil, Argentine, Koresa, etc.

Location

20. Of the 125 projects identified, and with the proviso of some
uncertainty as to the exact location of some of these, about 80 are

coastal projects and 50 are inland projects.

21. It will be noted that many inland projects are located in three

countries:

- Brazil: extensions at Cosipa, Usiminas, Belgomineira, Mannesmann
and Acesita and the Acominas project, ete.,

- Mexico: extensions at Ahmse, FMSA and EYLSA,

- India: extensions at Bhilai, Bokaro, and Tisco and the

direct reduction proj=cts.

(8) To these should be added three projects which have been identified
without any indication of capacity

(9) The exports forecast from Tubarao seem to be running into difficulties.




2z. The instslled cgpacity of the prcjects belonging to these three

countries accocunt for about 90% of the capacity of &ll the "inland"

projects.

23. Most of the countries creating or developing their iron and

steel industries have coastal projects. This location of the projects
is epperentiy in contradiction with the priority destinatior - the
domestic market - of practically all the new projects. Examination
of the patterns of trade necessitated, in particular, by supplies to
the new iron and steel industries, make it possible to provide an

explanation of such location.

It can be seen frcm an examinstion of Table 5 (see the following
pages) that:

- with the exception of Indie most of the largest iron and steel
industries in the Third World import coking coal: Mexico, Brazil,
Argentina, the Republic of Korea, other Asian countries, Algeris,
Egypt, Nigeria, Iran, etc.

~ the establishment of direct reducfion installations involves the
development of major commercial trading, whether it involves the
exporting of iron sponge or meinly the importing of high quality
iron ore as is forecast for the folloving comtries: Trinidad,
Mexico, Argentina, Algeria, Libye, Egypt, Saudi Arabia, Qatar,
Abu Dhebi, Oman, Iraq, Iran, Nigeria, Indonesia, Thailend, Malaysia

and Bangladesh(lo).

In most of these cases the new iron and steel industries will
have recourse to importing, either coking coal, high grade iron ore
or scrap iron (or billets), even if local resources can cover part
or all the necessary supplies as is the case with the other Asian ,
countries and the Republic of Korea.

(10) For example the importing of ore from Guinea into Algerias, of
ore from Razil or Liberia into Nigeris, of Australian or Indian
" ore into Malaysia, of Indian ore into Abu Dhabi and Oman, etc.




The obligatiior to have recourse to technicel assistsnce rom

the major internationel manufacturers agein indicetes the international
cnaracter of the growth of national iror and steel industries in the
developing countries. The development of the direct reduction rcoute

is significant of this process, inasfar as two major processes are
being promoted bv a small number of major international constructors
who share & rapidly expanding market, almost exclﬁsively located in

the developing countries.

This means, for the iron and steel industries in the developing
countries (except perhaps in Colombia and Venezuela), their dependency
on and inclusion into an international trading system for raw materials,
but also the possitilities of interdependence and more active

collaboration between the developing countries themselves.




Table 3 (*)

Tceoal aveilghbilities Imports reguirad
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Senegal c X X
Liberis 2C X X
Ivory Cosast C X X
Gabon C X | 6i1
Ghane C 0i1
Togo C
Zaire I Hydroelectric
power X
" Angola c X
Zimbabwe I X Coal
Zambia I
Mozambique c X
Nigeria:
- Delta Steel c Natural gas X
- Ajaskuta D X
- Birle KD
- Oshoro ND
Tanzania 2 C X
Kenya C Charcoal
Central African Rep. I X
Cameroon C Petroleum gas
Syria I X X
Jordan I X
Iraq C Natural ges ) X
(river)
Qatar C X Natural gas X
U.A.E. c X Natural gas X
Oman C Ratural gas X
Saudi Arabia C Natural gas X
(continued over)

(*) Not all the projects are shown on these tablen, since certain groupings:have
been carried out within the countries. ‘




Table 3 (continued)

Local evailasbilities Imports required
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Egypt:
- Dekheila c Natu-al gas X
- Sadatvilie I
Libya C Natural gas
Tunisia c X Natural gas X
Alzeria:
- El Hadjar X X
- Jijel Natural gas X
Morocco X (X)
Iran:
- Ispehau I X X X
- Ahwaz I Natural ges X
- Ispahan I X
Pakistan C Natural gas X X
Indis X | Coking ccal
~ In.and I
- Coastal c X (x)
Bangladesh o Natural gas X
Burma c Natural ges X
Melaysia C X | Charcosal X X
c X Natural gas (X%
Singapore c _ X
Indonesia C X Natural gas X
lhailand C X Naturel gas X
Philippines c X | Charcoal (?) X
Other Asian
countries C X X X

(continued over)




Table 3 (continued)

Locel avaeilabilities Imports required
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Republic of Korea:
- Posco C X X
- Asan C X X
Trinided C X Natural gas X
Dominican Republic c X
Honduras 1 Charcoal
Cuba C X X
Paraguay I X
Colombia I. X | Coking coal
| Peru c X | Coking coal X
Chile c X | Coking oal
Venezuela:
- Sidor C X X | Batural gas
- Zulia I X | Coking coal
Mexico : ’
- Coastal project- c X Eatural gas X X
- Inland projects 1 X | Batural gas ) ¢ X
Brazil: Coking coal
- Inland projects I X | Charcoal X
- Coastal projects c (x) X X
I

(continued over)
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Taeble 3 (continued)

local aveilebilities Imports recguired
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Argentina:
- Somisa c X X X
- Sidinsa C X X
- Zaplsa c X | Charcoal
- Acindar C Natural gas X
- Dalmine C Natural gas X
- Sidersur C Katural gas X
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F. TEE PREPONDERANT ROLE OF THE STATE

24, The initistion of the role of the State in the promotion of the
iron and steel industry has become preponderent in the developing
countries, irrespective of their politicel systems or their economic !

and social preferences.

At the present time more than 80% of the projects launched in
the developing countries result from the initiative of the State or
from State ownership (direct or indirect), in general as & majority
shareholder(ll). Any contradiction of such phenomena with the
increasingly internationsl means of financing of iron and steel
projects is only apparent, since the intervention of the State only
provides & valid guarantee to the international financing organizations

or agents(lz).

(11) Whereas in 1950 23% of the world iron and steel industry was
State property by 1980 this percentage had increased to 53%.
(See paper by W. Hogan, Xth Congress of the Brazilian Iron and
Steel Industry - Rio de Janeiro - April 1980).

(12) See on this subject Dossier VII - "Costs and financing".
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(cont.)

Project status Foreigrn
S = State techrnical or financial
P = Private intervention
Lztir America
Argentina
- SOMISA S Japanese credit (inter-
vention by the Japunese
Government?)
Cooperation with FRG?
- SIDINSA S Cooperation agreements with
Davy (GR)
Nippon Steel (financing?)
- SIDERSUR HYL III Process
(Kawasaki Steel - Japan
Marubeni
HYLSA - Mexico)
Brazil
- TUBARAO S-51% & Kawasaki Steel (Japar) 2L.5%
Finsider (Italy) 2L.5%
-~ BELGOMINEIRA P ARBED (Luxembourg)
- MANNESMANN P Mannesmann (FRG)
- COSIGUA P Shareholding, ATH (FRG)
S.F.I.
- ACOMINAS S Credit from international
banking consortium
- USIMINAS S Shareholding in capital by
Japanese group
- MENDES JUNIOR S/p Acos Villares

(Brazilian company)

International credits
World -Bank
Japan

NN N S




(cont.)

groups

Tatle =- {(cozt.)
l R
Prcoiect status Toreigr i
S = Sizte technical or firnancial |
P = Private intervertiorn
Solivia
(MUTGR ) S Sraziliar shareholding in
pro ject?
Columbia P DASTUR (India) Study
Peru
- CHIMBOTE S DR - German process
- ACEPAR P
Chile S
Venezuela
- SIDOR S MIDREX process - Korf- FRG
RFA
HYL process - Swindel
Dresser USA
- HYLSA Mexico
International credits
- ZULIA S
(Minority share-
holding envisaged
for foreign
interests)
Mexico
- HYLSA ) International credits
) HYL process
- FUNDID.MONTERREY ) P HYLSA - Swindel Dresser
- TAMSA ) - Kawasaki Steel
- Dravo, etc.
STCARTS Agreement with DAVY for the
- SI A s 2nd SICARTSA phase
- SIDERMEX II International credits and
technical agreements
Cuba S USSR cooperation
Honduras S/P Shareholding project Brazil
Paragua S/P Sharebolding, Brazilian
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Forelgn
technica’l or firancizl
rferventIoz

Ecuador

st A
Lrnicac
———

Africa, S. of Sanara

Mauritania

Senegal

Liberia

Kenya

Cameroun

Zambia

Nigeria
AJACKUTA

DELTA STEEL

- SPECIAL STEELS

Small unit

N. Africa and Middle

East

Morocco

(cont.)

S/P

S/F

S/P

MIDREX KCRF process
sapanese shareholding,
equipment

Arab capital
DASTCUR (India) project

USA company shareholding
project

USA company shareholding
project

Project with Yugoslavia
dropped
New project

Cooperation with the USSR
and French companies for
the construction
(International credits)
MIDREX ~ cooperation with
German companies

Shareholding (40%)
BIRLA company (India)

Joint-venture project

Contract with Davy (GB)
and British and inter-
national credits




Table b. {cont.)
Preoject status Foreign
S = State techrical or financial
P = Privacze Intervention
Algeria
- EL HADJAR S tension
- USSR cooperation
- Japanese cooperation
- European group
(with suppliers' and bank
credits)
- J1JEL s Study by Tractionel (Bel)
then agreement with Nippon
Steel
Tunisia S Study on extension given to
Atkins (GB)
. DASTUR: engineering services
Lib S
=278 ‘and main consultant (India)
~ Japanese suppliers, no
credit (cash).
Egypt
- HELOUAN S Extension completed with
USSR cooperation
- DEXKHEILA S += 86% Japanese credits
shareholding by
Japanese group 104
SFI * = 4
Irag S Supplier:
Creusot Loire (France)
HYL process
(Mexico and USA)
Iran
- ISPAHAN Cooperation with USSR
- AHWAZ RD processes - MIDREX
- HYL
- BANDAR KHOMEINI S Construction entrusted to
Finsider (Italy)
Saudi Arabia s MIDREX - KORF (FRG)
+ shareholding 80% SABIC
FRG group 20% KORF/DEG

(cont.)

5

SFI = Société Financieére Internationale
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Tatle 4. (cont.)

Dewvm = m —— ke

v LW
S = State

P = Private

-

Toreign
technical or financial
intervention

gatar

Abu Dhabi

Cman

Asia

Pakistan
- PIPRI

India

VIZAKAPATNAM

PARADIP

MANGALORE

VIJAYANAGAR

Malazsia

-Indonesia

Thailand

Philiggines

(cont.)

- BOKARO Extension

S
Kobe Steel
shareholding

+

S

S

S
S +P
national and
foreign

S (and P)

S (and P)

S (and P)

Kobe Steel and Japanese
interests 30%

Indian study (MECON)

DASTUR (India) study

Cooperation with USSR

Cooperation with USSR

Cooperation witk USSR
(discussion on partial buy-
back)

Probably entrusted to con-
sortium headed by DAVY (GB)
with buy-back agreement
Western Europeans and
Romanians in the wings

ELRED process (Sweden) (?7)
now withdrawn

With DAEWOO (Rep. Korea)
With Nippon Steel (Japan)
With Klockner (FRG)

HYL process (Mexico and USA)
German cooperation
Japanese cooperation

Studies carried out by

Japan and Austria
(Austro Plan)

Kawasaki Steel studies
Special steels with an
American company

New Mindanao projert




Tavle 4. (cont.)

Project status Yoreign
S = State techrical or firancial
F = Private intervention
Rer. of Korea S Japanese and European equip-
ment (France, Austria, FRG)
Other Asistic S/P Japanese and Europear.
countries equipment

L5, Table 12 shows that:
- the State intervenes in all but 7 of the 69 cases under considera-
tion;

- nearly all the projects call for international co-operation, generally
from the industrialized countries and in some cases from the countries
of the South. '




|
(V3]
(93]
|
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Nearly 130 projects, representing e capacity of more than

100 miliior tonnes: +this is the significant fact in the growtkh
of the iron and steel industries in the developing countries.

- Numerous countries will enter during the eighties into the mastery
of integrated iron and steel production; others will pass from
the production of long products to the productior of flat products,
others again will acquire the mastery of the more or less diversified
production of special and high grade steels.

Part of these projects are the subject of firm agreements;
certain of ther are already being built. On the other hand some
projects are still in various stages of progress, from imminent
agreement to the first pre-feasibility study and the first concept
of the project. Part of these projects are therefore affected by
uncertainty: their realize.ion will depend on various conditions
which it is the precise intention of the scenarios to list. It is

. .—._certain that the growth of the demand wili constitute an important
factor which will operate either to accelerate or to hold back the

rerlization of the projects.

The dynamism reflected by the capacity of the projects in the
developing countries is thus confirmed in a feirly surprising manner
in a world context which is depressed by the crisis and where most
of the advanced iron and steel industries are concerned with fewer
nev projects than with restructuring and sometimes in drastic
reductions in activity.

A new equilibrium must therefore be sought:

~ on the basis of the replies given to the questions posed
on the succession of the entries of the new arrivals into
the iron and steel world, on the ranges of products involved,

etc.;
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~ on the basis also of negctiations or the best possible
adjustment regarding not only interference and competition

but alsc of complementsasrities. !

Care must be taken not to forget that the »=elization of the -
many iron and steel projects listed here will in fact only make &
modest contribution to the essentisl catching up within the framework
of the objectives defined by the Lime Conference whilst, on the other
hand, dozens of countries, in particular in Africa &nd Asia, still
possess neither an iron and steel industry nor the smallest project
in this field.

- I —
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ANNEX

tc Dossier I

SUMMARY OF THE PROJECTS




Annex I/1

Percentage distribution of projects by capacity groups

Distribution des projeis par groupes de capacité (pourcentage)

Africa North Africa and the Total
South of the Sahava Middle East developing countries
Latin America Afrique Afrique du Nord Asin Total yays en voie
Amérigue Latine au Sud du Sahara et Moyen-Orient Asie de dévzloppement
Capacity  qotal Total Total Total Total
Capacité
(mi11 t) capacity capacity capacity capacity capecity
, Capacité Capacité Capacité Capuacité Capacité ‘
totale Percentage totale Percentage totale Percentage totale Percentage tctale Percentagse
(million t) Pourcentage (million t) Pourcentage (mil:ior. t) Pourcentage (million t) Pourcentage (million t) Pourcentage
0-0.,050 f
0.05C - E’ W,
0;100 4-3 913 1‘025 11.3 1.077 5.6 2.780 6.7 9-182 7-9 '
0.100 ~
0.200
0.200 -
0.500
1. 700 4.930 10.7 0.600 6.6 4.415 22.8 5.200 12.5 15.145 13.1
> 1.000 31.510 68.6 6.300 69.4 12.200 63.0 31.175 74.9 81.185 70.0
Total 45.965 100.0 9.075 100.0 19,357 100.0 41.610 100.0 116.007 100.0
5/ Capacity figurss for the group 0-0.200 (mini-plants) include mini-plant projects in the Republic of Korea, Mexico, Brazil and

in another country of Asia.

Marge de capacit§ pour les groupes 0-0.200 (mini-usines) y compris des projets de mini-usines en la République de Corée, au
Mexiqus, au Brésil et dans un autre paye de 1l'Asie.



Annex I/2 Developing countries: 3tages of development of iron and steel projects up to 1990

Pays en développement i Etat d'avanoement des projets sidérurgiques pour 1990
!

N

Africa North Africa and the Total

South of the Sahara Middle East developing countries
Lati{in America Afrique Afrique du Nord Asia Total pays en voie
Amérique Latine au Sud du Sahara et Moyen-Orient Asie de dévsloppement
Capacity Capacity Capacity Capacity Capacity

Capacité Percentage Capacitéd Percentage Capaci té Percentage Capacité Percentage Capacité Percentage
(million t) Pourcentage (million t) Pourcentage (million t) Pourcentage (million t) Pourcentage (million t) Pourcentage

Stage ITI .,

Etat 117 22°925 417.9 3.370 37.0 13.975 = 72.2 18.230 43.5 57.600 49.5

‘Stages

Gtars  23:940 52.1 5.705 63.0 5.382 27.8 23.380 56.5 58.407 50.5
I+1IT

Total 45.965 100.0 9.075 1600 - 19.357 100.0 41.610 100.0 116.007 100.0

La)
]
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Annex I/3 Least developed countries with iron and steel projects up to 1990
Pays les moins privileziés avec projets de métallurgie jusqu'd 1990

Planned Total Stage of
Country Project description capaci ty costs development
Pays Desoription du projet Capacité Coflt Etat de
o ' prévue total développement
(million t) (bi11 Us$)

Bangladesh Extension of Chittagong works

Expansiovn des travaux de Chittagong projet 0.100 0.100 I

Direct reduction project

Projet de réduction directe 0.500 b I (L

(@

Central African mini-plant projeot i
Republic 0.010 0.020 I
République Centrale Projet de mini-usine
Africaine
United Republic of TANGA projeot (mini-plant projeot) 0.090 0.150 I
Tanzania Integrated UNIDO project 0.300 0.600 I
République Unie de Projet de TANGA (projet de mini-usine)
‘Panzanie Projet intégré de 1'ONUDI
Yemen People's Projeot idea (UNIDO) {mini-plant projeot)
Demooratic Republio 0.100 0.+200 1
République Democratique Idée de projet ( ONUDI) (projet de mini-
Populaire de Yemen usine)
Total 1.100 1.070%/

a/ Costs for one project in Bangladesh not included.
Le cofit d'un projet au Bangladesh exolus.
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Annex I/4 peveloping countriess Planned oapacity snd oosts of iron and steel plants up $o 1990
) vel nes_sidd on - és prévues et oofits corres te_pour 1990
Africa ! North Africa end the Total developing
South of the 3ahars . Niddle East countries
Latin Amerioa Afrique ] Afrique du Nord Asin Total pays en voie
Amérique Latine au Sud du Sahara _at Noyen-Orient Anle de développement
Capacity Total Total ‘otal Totu} : Total
Capacité No of capacity Total No of oapaoity Total No of capaoity Total No of ocapaoify Total No of ocapacity Total
(si11 t) proj. Capscité oosts proj. Capaoité dosts proj. Capaoitd ooste proj. Cspaof$é costs proj. Capacité costns
N® de totale Colits N° de totale Colite . N° de totale Colltm N° de totalyp Ccolits N° doJ totale Cofita
proj. (mill t) (b1l uS$) proj. (sd1l ¢) (bil1 USS) proj. (w11 ¢) (b11l USS) prog. (mill $) (vi11 uss) prod. ¥ (mi12 t)(v111 UBS)
0-0.050 2 6.100 0.350 10 0.3151 0.62% 4 0.127 0.175 1 0.040 0.060 17 ¢.582  1.210
X !
g"fog I 4  0.400 0.450 2 0,190 0.250 4 0.15 0.280 2  0.200. 0.100 12 1.135 1.030
. n , .
0.300 Ty oo 0.375 3 o.520 0.530 4  0.605 0.455 4 0.340  0.485 14 2.215  1.845
0.200 - M N
0.500 13 5.225 6.300 3 1.150 . 1.550 5 1.665 1.050 9 2,9%% 2.355 30 10.995 11.255
1.000 8 5.9 8.850 1  o0.600.  0.600 s ‘4415 5.800 6  5.200  5.590 20 16,145 20.840
> 1,000 1) 33.760 60.650 2 6.300 11.500 6 12.200 19.500 11 32.67% 31.525 32 84.935 123.175
4 45.965  16.975 21 9.075  15.05% 8 19.357  27.260 3 41,610 40.115 125  116.007 159.405%
a/  Number of mini-plant projects (=43) exoludes mini-plant projects in the Republio of Korea, Nexico, Brasil hnd another country of Amia.

Nombre de projets dans la mini-sidérurgie (=4)), non comprix oeux ooncernant la Répudblique de Oorde, Nexiqhe, Brésil et un autre puys d'Asie,

For several projeots no coet estimates are availadle.
Pour un oertain nombre de projets les inforsstion sur les oclits ne sont disponibles.
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Annex I/5 Number of mini-plant projeots (capacity 0-0.200 million tons)
Nombre de projeis de mini-usines (capacitéd 0-0.200 millions de tonnes)
-_ Africa North Africa & the
South of the Sahara Middle East
Latin America Afrique Afrique du Nord Asin Total
Amérique Latine au Sud du Sahara et Moyen-Orient Asle
9 + mini-plants 15 12 . 7 + mini-plants in the 43 + mini-plante in
in Brazil and Republic of Korea and Brazil, Mexico, Rep.
Mexico another Asian country of Korea and another
Asian country
9 + mini-usines T + mini-usines en ia 43 + mini-usines au
au Brésil et au République de Corée et Brésil, Mexique, Rép.
Mexique dans un autre pays de Corée et dans un

d'Asie autre pays d'Anie
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RAW MATERIALS AND ENERGY
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Troducluion ol 1 million tommes of rolled products resulzs froz

the conversion of approximately 3 millior tonnes of iror ore, coking
coal, limestore, refractory rroducts, alloying meiazls, etc. Tmus,
raw materizls and energy constitute & key factor ir. the development
of the steel indusiry, and the restriciions which they impose over

successive periods must be evaiuated.

A. RAW MATERIAIS AND ENERGY AVATLABTLITY AS A CONSTRAINT

2. Historically the production of iron, cast iron and steel has

been linked to the proximity of iron ore and reducing agents;
charcoal (forest) then coke (coking coal). Less than thirty years
have passed since six Western Buropean States linked iron, coal
and steel in the same organization (the ECSC), whilst the typology
of developing countries proposed in the first UNIDO study on the
world iron and steel industry was based on the existence (or absence)
of iron ore and reducing agents (coking coal, forests, hydroelectric
-power, hydrocarbons, etc.)(l)
3 The widespread redeployment announced in 1974-1975(2) also
comes under the same heading, to the extent that projects
specified were located in regions rich in:

- Iron ore: Brazil and Australiaj;

- Hydrocarbons (natural gas): Saudi Arabia, Tunisia, Libya

and Trinidad;

- Coking coal: Australia, South Africa, etc.

It appeared to derive from a historical movement. In fact,
history shows that, for two centuries, world steel manufacturing
has been dominated by iron and coal bearing countries, the

leading roles being played in succession as follows:

)
() World-wide Study of the Iron and Steel Industry 3 1975-2000 -
2) UNIDO/ICIS/25, 15 Deceuber 1976
2

Cf. or. this subject "The World Iron and Steel Industry" (2nd
study) prepared by the ICIS. UNIDO/ICIS/89, 20 November 1978.




rlying more thar 50% of the world
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oy Wesierrn Burope (

Germany ard France), surrlying 68% of the world production

in 1870;

by the United States, rroducing 50% of +he steel in 1920 and

€3% in 1945;

by the USSR, whose steel production exceeded that of the

Tnited States in 1971,
4. The general ebd and flow of the redeployment movement has
shown that the existence of natural resources does not necessarily
constitute a decisive variable on which to base the vitality of the
iron and steel industry.
5. More than fifteen years ago, the appearance of the "waterside"
iron and steel indusiries introduced a separation between iron and
steel production on the one hand and noal basins (natural resources)
on the other. A
6. The emergence of the Japanese iron and steel industry in the
last owenty-five years has introduced a new element to this
historical sequence. The Japanese iron and steel industry is
currently the most modern in the world; between 1956 and 1976 it
created a new production capacity of 137 million tonnes of crude
steel - four times more than the EEC - and yet the total investment
price was lower. More than 99% of Japanese steel is produced
using oxygen conver:ers (LD) and electric furnaces; approximately
60% of this steel is continuous cast, and production has been
rapidly automated. Today, the whole world temnds to refer to
Jupaisse consuTpiisn standards (coke, for example) or to Japanese
steel industry productivity. Unlike Great Britain, continental
Western Burope, the United States and the USSR, the Japanese steel
iudustry does not have its own iron ore or coking coal resources
(or at least only to a very small extent), and it is forced to
import from Australia, Canada, Brazil, India, etc.
7. The Ja,anese iron and steel industry is not an exceptional

case, since its ideas have been copied in the Republic of EKorea
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7. The Jepanese irorn and steel industry is not an exceptionsal
case, since its ideas have been copied in the Republic of Kores
and other Asian countries - the Korear and Asiatic iron and steel
industries are precisely the two industries where, during the
70's, the highest rates of production (and of consumption) have

been recorded:

+ 300% in the Republic of Korea betweer 197k and 1979,
+ LOO% in the other Asian countries between 1974 and 1979.

8. On the contrary we find that the existence of abundant local
resources of iron ore or reducing agents its not sufficient to trigger
off a rapid development in the iron and steel industry: Colombis,
which possesses the largest coking coal reserves in Latin Americs,
produces less than 500,000 tonnes of steel, whilst in the oil producing
countries of Saudi Arabia and Venezuela iron and steel production

is developing more slowly than was forecast a few years ago.

9. These examples show that nothing is automatic, that the energy
constraint exists but that it can be more easily overcome if one is
able to operate on other varisbles, whether technical mastery and
high productivity (energy eccnomies) or reductions in transport

costs.

10. The relative reduction in supply costs to the steel industry is

the consequence of the reduction in maritime transport costs. As

from the end of the fifties the reduction in costs of transoceanic
transport resulting from the increasing size of ore-carrying vessels
was coupled with the fell in the market price of raw msterials,
particularly of iron ore. These changes have made it possible to
seperate supplies on the one hand from iron and steel production on
the other.

" "At the beginning of the sixties practically every country with
a deep-water port was able to obtain basic raw materials at costs
which were competitive with the costs obtainirng in the United States
or Western Europe, that is to say by the traditional produceres of

e




these materials. The most striking example of this develorment

took place in the seccnd half of the fifties in the case of vepar

which was able to profit from the fsll in the cost of raw materials

and where, for this reason, the cost of producing steel fell throughout

(3)

the whole of the succeeding period The cost of raw materials
per tonne of finished steel has varied, in Japan and in the United

States, in the following manner:

Table 1
(a) . (a) Ratio
Japan United States Japan/United States
1956 13.17 56.17 1.66
1966 51.18 L7.28 1.08
1976 112.29 151.10 . 0.74

Source: Federal Trade Commission - USA
Staff report on the U.S. Steel industry and its international
competitiveness. November 1977. Table 3-1.

(a) in US Dollars

11. This development could be radically modified as a result of:

- an increase in the price of energy and a recovefy in the price
of iron ore;

- an increase in maritime freight rates which would transform
the conditions of transport of heavy products.

_ Such new data could operate in favour of the major producer of
raw materials and energy, that is to say:

Australia, Canada, South Africe, the USSR, Poland, Venezuelsa,
Mexico, Brazil, Argentine, Algeria and Saudi Arabila.

(3) Dr. Robert W. Crardall "Analysis of the current crisis in the
iron and steel industries of the OECD member countries”.
Paper to the OECD Symposium, Paris, February 1980, pages 1 and 2.



In this respect certair Australian authorities heve forcefully

(L)

emphasized the velue and "need" for suck a return

12. However those projects being constructed, or which are envisaged
up to 1990 (see Dossier I), do not seem to be influenced by these new
factors. They are & continuation of past trends, and are charsacterized
by:

- mainly coastal installations, in particuiar in Africe, the
Middle East and Asia;

- supplies remaining broadly dependent on imports, even if the
iron and steel production has an essentially domestic (national)
destinstion;

- imports of coking coel: projects in Brazil, Argentina,
Pekistan, Nigeria, Syria, Algeris and Iran;

- imports of high-grade iron ore: projects in Mexico, Nigeris,
Algeria, Liby=n, t, Saudi Arabia, Qatar, Iraq, Oman, etc.;

- imports of scrap: projects for medium-sized or small semi-
integrated units in Africa and in East and South-East Asia;

- imports of coking coal and iron ore: projects in Korea and
Asia.

-13. The realization of an increase in contradiction between the
national usage of production and the largely international character
of supplies leads to an assumption that the "return" of iron and steel
production towards the sources of supply, as recommended by the
Australians, for exsmple, will not form a marked characteristic of
the eighties.

(L) Statement by Sir C. Court, IISI, 13th Annual Conference, Sydney,
October 15-17, 1979. Report of Proceedings, pp. 32-35, ‘




Ir fact, it must be remembered that increases in itransport
costs will effect the transportetion of finished or semi-finished
"piece-goods" productis as much as, if not more tkan, bulk items.
In addition, iror and steel production besed on obtaining more
ané more specific quelities (linked with specific markets) will
not be at all adaptable to the importation of rolled products
and, even less, of semi-finished products with properties which

(5)

are not under direct control and which are hence uncertain .

However, the "return" may well occur during the decede following
the year 1990. It is significant that, sfter several years of
silence, the Australian Jumbo project has again been raised in
1980. 1Its implementation depends on the Japanese companies who are
recipients, but who will make no actual undertaking "until the time
is ripe"(6). It seems that the time may well not be ripe before the

end of the eighties.

B. RAW MATERJALS

Iron ore constitutes the bulk supply of the iron and steel
industry
14. 1In spite of its bulky nature, international trading in iron ore
has not ceased to develop since the first imports of haematites from

Algeris and Spain needed when the Bessemer process was introduced
into Western Europe.

International trading in iron ore has undergone an increase
which 1s more than proportional to the development of world iron and
steel production, due to the cumulative effect of the following:

(5) This tendency towards quality control throughout the production
process forms part of a divided-up world iron and steel productinn
of the "production sharirg" type (cf. P. Drucker).

(6) Metal Bulletin, 1 July 1980.
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- the development of the Japanese steel industry, which is
100% supplied by imports,

- from the sixties, the accelerated transfer of the European
steel industiry from locally obteined ores to high grade
imported ores {79% of the EEC supply in 1977),(7)

- the lesser movement of the American steel industry towards

~importing (33% of supplies in 1977, 29.1% in 1979).(8)

15. During the eighties, international trade will again increase

as & result of increased participation by the developing countries.

The relative forecasts for the period 1980-1990 show, in fact, that

world imports of iron ore will increase oversall by 36? ?s a result
9

of trends recorded in the various parts of the world:

Western Europe : + 25%
Japan : ) + 26%
North and Latin America : + 31s%
Asie (except Japan) : + 160%&
Middle East : + 200%
Africa : 30 times more

16. Known and listed deposits of high-grade ores are numerous, in
particular in America and Africa. It has sometimes been stated that
the slow rate of entry into working has been due to reticence in
directing capital towards this type of investment. It must be noted,
however, that this reticence is selective, and that it detrimentally
affects certain zones in the Third World rather than rich mining

provinces in the western world(lo). The relatively optimistic forecasts

(7) "Acier Arabe" No. 3, 1980
(8) Ditto, and Revue de Métallurgie, May 1980

) Iron ore supply demand 1980-1990. Caemi Internationel B.V. The
Hague D-cember 1976. Even if the data does not correspond exactly
with existing forecasts, the interest remains insofar as the order
of magnitude proposed.

(10) According to the same source, 4 countries (Australis, Brazil,
Canada and Sweden) would supply 60% of exported ore and 8 countries
(i.e. the above plus USSR, India, Liberia and South Africa) wculd
supply 85%.




made in 1976 estimsted that by 1990 there would almost be a balance
between the internetional supply and demand of iron ore (+0.85C

million tomnnes of iron content in 1980 to -7.350 million tomnes ir
1990). The slower increase in demand, which corresponds tc existing
forecasts, should thus thecretically result in an approximate balance
between supply and demsnd. In fact this slowing down of the demand
may result - in the absence of guarantees of sales ind the availability
of capital - in hclding back the opening of several mines. In time
this could result in shortfells together wit. & loss of profit for

the economies affected in this way: most of these, such as the

Ivory Coast and Guinee, are in Africa.

17. The development of ir*ernational trading in iron ore is accompanied
by & constant increase in the quality of imported ores. Their awerage
iron content varied from L4Os in 1940 to 57% in 1971(11). The trend
towards a demand for high grade ores and & high level of purity should
increase during the eighties due to combined pressure from the

following:

- © = the need for maximum econory in materials and energy
in respect of the predominant standard process (blast
furnace, LD steelworks);
- the need to supply new direct reduction plants with high-

grade and pure ores.

18. This could cause an increasing devaluation of locel deposits,
either because the content or composition of the ore does not meet
international standards, or because the capacity is insufficient to
interest those with the necessary capital to exploit them. The weight

(11) See J. Astier, C.I.T. No. 10, 1975.




of an "internationel requirement" thus involves the risk of slowing

dowr the investigation and construectior of iron en wleanm
adapted tc local rescurces, resulting from & preconceived favoureble
opinion of plants included in an interaational supply trade in

accordance with the "standards".

19. This highlights those discretionary guiding factors which can

be used by the mein sctors when importing raw materials or developing
iron and steel techniques. This is one asvpect of the "return"
consraint which the iron and steel industry exerts upstream on the
mines in accordance with the impulses which it receives from

downstream.

20. In this respect, it is significant that the opening of several

iron ore mines in Africa or in Latin America comes into competition
with European, American and, in particular, Japanese steel producers
who are both suppliers of capitel and purchasers of ore. Whilst the '
Wologisi project seems to be slumbefing in Liberia, the Brazilian
project at Carajas is coming back to life: in each case we find that
the same Japanese iron and steel industrialists are involved.
Furthermore the rapid implementation of the Gueldb project in Mauretania
depends on both the sustained interest of the European iron and steel
producers and the solidarity of Arab capital. We know that the

"(13), which Brazil, Canads,
the USSR and many other courtries have refused to join, has never been

"Association of iron ore producing countries

able, like OPEC to impose a market reorganization or to put an end to
the deterioration in the intermational price of irom ore.

21. At the beginning cf 1980, the actual jJncrease of 34&% in irun ore
prices recorded in January of that year was termed an "irresistable
increase".(13) In fact, it was a limited adjustment which occurred
following & long erosion of ore prices in constant terms. It is estinated
that this adjustment should be accelerated in order to achieve a level

which will make new mining investments more attractive.

(13) "Usine Nouvelle" No. 6, 7 February 1980




The evolutiorn of iror ore prices has beer unfavcurable wher

compared not only with the evolution of oil and coking coal, but

also with the average price of steel products(lhj.
Table 2
1968 1979
Iron ore 100 189
Aversage for exported Japanese
steel products 100 322

22. The weak negotiating power ui irc. ore suppliers may also be
gauzed from the fact that the CIF price of ore does not differ with
the source of the ore: where imports to Jepan are concerned, this
leads to an FOB Chile price which is 20% less than the FOB Australis

prize. Under these conditions the relative .cost of the iron ore

————

required for producing one tonne of steel tends to fall, since it ,
only represents 10% (or less) of the cost of standard steel. The

evolution of the steel industry towards high-tensile steels can only

accelerate this phenomenon: +the cost of iron ore accounts for scarcely

}% of the cost of certain high-grade steels(ls). As a result of this

examination, it may be concluded that iron ore - from whichever point

of view one looks at it - is very unlikely to be a restraining factor

during the eighties.

(14) cf. Soarce "Acier Arabe", No. 3, 1980.
The price of oil was multiplied by 6.5 and the price of coking coal
by 5 during the period (ending April 1979). Cf. also Voest Alpine,
op. cit. page T72. In Japan the CIF price of iron ore increased on
average 89% between 1970 and 1979, whilst during the same period.
the price of steel products increased by 221%.

(15) Very special steels over USE 2500 per tonmne.




Screp

23. Scrap constitutes an important raw material for the iron and

steel industry, providing approximately 25% of its iron supplies(lé).

24. Scrap is used as a rav material, in particular for three types '

of iron and steel industries:

- steel industries in the original industrial countries where
the size of the steel stock ensures an abundant supply: the -
USA, West Germany and the USSR;
~ the more recent and dynamic iron and steel industries having
poer iron ore and coking coal supplies: Italy, the Republic
of Korea and the other Asistic countries;
- small iron and steel industries in countries with a low level
of industrielization, where the supply is frequently insufficient
to meet even limited requirements.

Scrap makes up 568 of the Italian iron and steel industry supplies,
and 100% in the case of Uruguay and Angols. It will account for 60s
to T0% when Tunisier steel production increases.

. 25. Scrap is & product with & high energy content, and is a future
asset in the original industrislized countries where the steel stock

is so extensive that it guarantees a contiruously increasing supply(IT).
Table 3
Consumption of scrap
Exports of scrap
in kg per tonne of
crude steel (thousands tonnes)
Great Britain 550 837
USA 512 5,033
Western Germany 397 1,028
USSR 555 1,800

(16) Paper from W. Philips to the AIME Congress, New Orleans, 1979.
With regard to scrap, see also the numerous works from the EEC,
Geneve,

(17) Source "Stahl und Eisen" No. 10, 19 March 1980, page 512, quoted

by Voest Alpine, op. cit. page 6k.




Some go so far as to estimate “hat the world is or its way,
in the very distant future, towards a steel industry founded 80%
on the conversiorn of scrap. Meanvhile, the supply cf scrap available
in the Federal Republic of Germany from 1990 will very likely cover
50 to 608 of its steel prodnction(ls).

26. Tke price of scrap undergoes extreme fluctuations. In a time
of crisis it is at its lowest, but it rises in price sharply when
circumstances return to normal:

uss/t(19’
April 197b 3561
Peak 19Tk 1Lk
October 19T7 L5
July 1978 70
February-March 198C 130, then 150 (1707)

Whenever prices flare up many projects relating to iron sponge
production (as a replacement for scrap) reappear, only to be "frozen"
again vwhen prices fall. The prospects for the eighties show that
2 to 3 million tonnes of iron sponge will be required by the Japanese

iron and steel industry to supplement its scrap supply; the EUROFER
estimate for the same period (1985 to 1990) gives the same order of
magnitude. It is also probable that neither the United States nor

the USSR will take & decisive interest in this route during the eighties
because of the abundant avallability of scrap.

(18) 30 to 38% comes from supply of old scrap. Source "Stahl und Eigen"
idem, page 513 (Voest Alpine, op. cit. page 55)

(19) See Usine Nouvelle, 13.7.1977, 22.9.1977 and 17.11.1977.
Revue de Metallurgie, July 1978, Metal Bulletin 26 February 1980, etc.




Developing countries are generelly shert or very snort of scrag;
wher they ere hydrocarbon preccducers direct reduction processes sllow
thew to substitute iron sponge for scrap. Others have to impor:t the
requiredé screr directly or indirectly ir the forz of o0ld vessels

delivered for screp to the Republic of Koree, Pakistar and the other

Asiap countries.

Ferro-alloys
28. The component metals in these alloys represent only & small
percentage in steel production.

In 1976 United States steel production was made up as follovs(zo):

For 128,000,000 short tons of crude steel:

Manganese : 900,000 (short toms)
Chromium : 410,000
Silicon . 347,000
Aluminium : 200,000
Nickel : 19,000
Vanadium : 6,800
Columbium : 1,466
Tungsten : T54
Cobalt : 314

29. Future requirements for ferro-alloys will be affected by two
contradictory trends: economies in costly materials on the one hand
and production of steels of ever-increasing cuality or the other.
The resultant of these trends is probably in favour of the second.

(20) Iron and Steel - Bureau of Mines -~ July 1978, page 15
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30. Until recent times their productior was largely in the hands of
the more advanced countries. Todey numerous developing countries are

engaged ir their production:

Table 4

Country Production

2}
~—

Brazil Fe/Mn
Fe/Si
Fe/V

Fe/W

Fe/Cr
Fe/Mg
Fe/Mo
Fe/Ti
Fe/Cb
Fe/Ni

Mexico Fe/Mn

Venezuels Fe/Si
Fe/Mn

Argentina Fe/si
' Fe/Mn

Chile : Fe/Mn
Fe/si
Fe/Mo

Indis Fe/Mn (5)
Fe/si (1)
Fe/Cr (1)
Fe/Mo (1)
Fe/Ti (1)
Fe/Ww (1)

Philippines Fe/Cr
Fe/Si

Republic of Korea Fe/Mn
Fe/W

South Africa Fe/Cr
Zimbabwe Fe/Cr (2)
Egypt Fe/Si
Nigeria Ferro-mobium

Turkey Fe/Cr
Fe/Si

PN PN N N N N
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Source: Metal Monthly Bulletin, September 1977, C.I.D.

(e) The mumber of plants producing ferrc-alloys is shown
in brackets.
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31. Ferro-alloy productior is being redeploye ovipg-

metel producing countries witk good suvvlies of energy, or towards

basic metal producers<21), but the new tlants reguire considerable

investment (i.e. US§ L0OO/tonne for ferro-manganese). American,

European and Japanese steel producers with close control over '
production techniques are moving cerefully in this direction, taking .
account of supply security criteria as well as production costs(zz).

In this respect, the exploitation of sea-bped nodules will be & factor

to be taken into accourt during the eighties, even if certain estimates

put forward for 1985 seem very optimistic(23).

C.  ENERGY

32. A consensus can be sean on the major importance of energy to the

steel industry during the eighties.

The iron end steel industry is, in fact, a major energy ccnsumer:

in the advanced countries it is the main industrial energy consumer.

3.8% of the domestic consumption in the United States
7 to 8% of the domestic consumption in France
16 to 17% of the consumption in Japan(zh)

The iron and steel industry alone consumes more energy than is

used in the production of all other metals.

(21) See Metal Bulletin, 12 October 1979.
(22) Cf. the recent closure of Ugine Aciers’ plant in the Ardoise.

(23) General report to the President of the United States for the
year 2000, eaccording to which the exploitation of deposits will
guarantee the United States the following from 1985 onwards:

1ks of their nickel requirements

2% of thelr copper requirements
62% of their cobalt requirements
28% of their manganese requirements

(24) Nippon Steel News, December 1979, and "Actualités Industrielles

Lorraines”, November 1980, page 225.
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33. The iror and steel irndustry is thus affected by the emergy

crisis. and tkis has 1ed firstly +o lar

tc economies or energy (the performance of Jeapanese companies is
hi

well knowrn in tkis field) and secondly to attempt to diversify usable

energy sources, suchk as coking cosl, charcoal, naturel gas, etc.

34. However, the industry is also interested ir the development of

& newv energy source which is capable of providing new owutlets which
are both quantitative and quslitative. The application of newv energy
sources will be reflected in investments which will use steel(25).
The Voest Alpine report estimates that the magnitude of these s?;g%

requirements will allow the recovery of world steel production .

Coking coal
35. The use of coking coal is linked with the standard route of
oxygen-type blast furnace/steelworks. Although experts estimate that
this system will remain predominant during the eighties it is important
to ask questions about the limiting nature of coking coal supplies..

36. It will be noted that the price of coking coal bhas undergone a

moderate increase compared with the rise in the price of 011(27).

(25) Munich Conference, September 1980 - where the required annual
investment was estimated as USg 500 billion

(26) Voest Alpine "Contribution to the world iron and steel 1990

scenarios” by G. Meindl, July 1980.

(27) Index 1980. Institute of Econamic Research, Hamburg, in Voest
Alpine, op. cit., page Th.




Table 5
. P
1ySE-1956 1971 April 1979 May 1980
Coking cosal 100 200 532 540
0i1 100 100 658 1,062

37. According to listed resources, there will bte no shortage of coking

coal(28)

in the eighties or in subsequent decades. Steel industry operations
broadly based on the recovery of scrap would possibly permit & reduction

in the consumption of coking coal.

38. However, reserves of coking coel are very unevenly distributed. The
industriglized countries control substantially all the production, whilst
the majority of the developing countries (with the exception of India,
Chine and Colombia(29)) have almost none. Thus, regardless of the abumdant
world-wide availability of coking coal, numerous developing countries are
primarily interested in ensuring greaster autonomy by the possibility of
using other sources of energy, such as charcoal, hydrocarbons (natursl gas)
_or non-coking coal (low~grade coal).

Charcoal

39. Charcoal was used for iron and steel making up to the end of the
XVIITIth century (beginning of the XIXth century), but was then replaced

by coke in the blast furnaces. However it is still used in some countries,
mainly Brazil, and also on occasions in Argentina and Malaysia.

(28) See "Stehl und Eisen" 28 July, 1977 - "The Economist", 17 May 1980
- in Voest Alpine, op. cit. pages 61 and 65. On the other hand,
there is a problem regarding coking planta. The United States and
Europe are slow in replacing their o0ld coking plants, even more so
in manufacturing new plants.

(29) In Africa, there is no coking co.l except in South Africa. In any
case the operation of new plants installed in developing countries
to 1990 will not require more than 25-30 million tonnes of coke,
i.e. much less than the requirements of Japan alone. For its part
India has to import high-quality coking coal - more than 1 million
tonnes were imported im 1979-80 from Australia and Cansada.




During the last few yea=s charcosl, which produces hi gualit
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cast iron
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has hai 2 nev lass
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in the Camerouns and Philippines and, in particular, in Brazil where
several blast firnaces operating on charcoasl are under construction

(Belgo Mineira, Acesita) and where the Braziliar Iron and Steel Production
Institute estimates thet the productior of charcoal-based cast iron
should increase from a little over L.0 million tomnes in 1980 to

(30)

approximately 10 million tonmes in 199C , &ssuming rational industrial

exploitation of the forests.

There is always the question of damage done to forests, either as

& result of savage felling(3l)

and their long-term disappearance, or
because of the sterilizing effect of intensive forest exploitation on

the soil, leading finally to the same result.

LO. Whatever the circumstances, it is probable that the use of charcoal

as a reducing agent will open up a channel for certiin countries in

Africe (Camerouns project), America (Honduras project) or Asia (Malaysis

and Philippines) located in the tropical zone, by permitting them to start
s wwno, AP SWAll-gcade.produetion plants in the proximity of naticnal iron deposits

based on their domestic reguirements, for example in the Popular Republic

cf the Congo, Gabon, etc.

Hydrocarbons: natural gas

41, Examination of the 1990 projects has shown that numerous direct
reduction projects were currently under way or starting in hydrocarbon-
producing developing countries, 95% using naturul gas. We alsc know that
several direct reduction projects using natural gas were abandoned or
frozen in the United States, Great Britain, Spain, etc., following the

(30) See IBS Congress, Rio de Janeiro, April, 1980
(31) Which allows an acceptable price to be obtained for charcoal.




increase in the price of gas which is catching up oz the price of
oil(32). In fact whenever natural gas is substituted for oil It

cannot be considered economic as a reducing agent. On the other nand

whenever available gas is likely to be wested, either because it is

toxic, because it is difficult to find an interesting locel use, or

because it would be too costly to liquify it for export, it becomes .

e potertial reducing agent of considerable interest.

This interest arises when reduction processes which ere more -
economic in energy requirements are gradually being introduced (EYL I1I
and MIDREX processes), and when there is no other national reducing
agent. We know this to be the case with numerous Latin Americen,

African and Asiastic hydrocarbon-producing countries.

42. Several investigations have emphasized the extent of the potential
that toxic natural gas alone represents for oil countries if it were
used as & reducing agent: it is estimated that the gas wasted by OPEC
in 1977 would have made it possible to pré&uce 345 million tonnes of
iron sponge, 25C million tonnes of this being from Seaudi Arabis, Iran,

Nigeria and Algeria(33).

Natural gas continues to be wasted because it is too costly, at
the present time, to envisage its liquefaction or direct export.
Venezuela has shown the way by constructing its “ron and steel industry
on the simultaneous utilization and valorization of this gas; by so
doing Venezuela, and all the oil-producing countries which -are foliowing
the same path, do not appear to have been motivated by comparative and
pre-existing advantages. They are implementing a new and deliberate

long-term strategy.

(32) Orders of magnitude of corresponding prices (per 106BTU):
0il >Usg 6.0
Gas >US® 4.0
Coal » US§ 2.0

(33) Stehl und Eisen, 25 August 1980. World development of iron

sponge production.




Non-coking coels (low-grade coals)

~3. Numerous direct reduction processes baseé on the use of non-
coking coal are aveilable: however at the present time these processes
have only been used on & limited scale industrially (arproximately S%
of all direct reduct.on projects). Nevertheless, numerous countries
which have no coking coal possess non-coking coal (including low-grade
coals). It must not be forgotten in this respect that non-coking coals
are increesingly l:kely to be sought as a replacement for oil and oil
prciucts in the production of thermal energy. Thus, the price of coal
capable of being converted to coke may tend to follow the price of oil
more closely than the price of coking coal, so that direct reduction
using coal will be affected by an increase in the price of energy(3h).

It nevertheless remains a fact that the use of nen-coking coal
constitutes, and will constitute, an interesting possibility for
developing countries which have no other resources. Those responsible
for technical management must pay attention to coal-based direct reduction (
processes so as to ensure that they are applied under conditions of
.. maximum efficiency.and economic performance. This question is still far \

(35)

from being resolved

L. In conclusion, energy represents a constraint for the iron and

- steel industry. Coking coal exists, but the increase in price (although
alower than the increase in *he price of oil) leaves one to assume
that energy costs in iron end steel production will tend to increase
(more than 20% of the cost of the steel at the present time).

(3L) Voest Alpine Report, doc. cit.

(35) In spite of advances which seem to stand@ out in this field.
See new Korf, DRC, etc. processes.




L5, Countries which have no coking coal mey overcome any subsequent
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- by usinc~ charcoal: its use is however limited by ecological
considerstions and the social cost,

- by using natursl ges, where the price of the gas used is
lower than the price of oil and maintained around $0.3 to
£0.6/106BTU (i.e. the equivalent of $1.7 to 3.L/barrel of
011(36)),

- by using low-grade coals on the condition that their price is
lower than the price of steam coal, and that relisble processes
are developzd,

~ and on the assumption that the use of other reducing agents
(i.e. plasma arc and nuclear energy) cannot become effective

before the next decade(37).

Water

LE. Water is an essential raw material in iron and steel production.
From 80 to 300 m> of water are required to produce 1 tonne of crude
steel(38). To the extent that only 3 m3 of this quantity is evaporated,
it is possible to reduce considerably the quantity of water used (below
20 m3/tonne of steel) by means of recycling operations, the cost of
which is obviously more than progressive. Assuming a consumption of

20 m3 of water per tomne, 40,000,000 n3 per year is required to operate
an integrated complex producing 2.0 million tonnes of steel. 40,000,000 m
corresponds to the consumption of a town of 800,000 inhabitants at a
rate of 150 litres per inhabitant per day, or the irrigation of 4,000
to 5,000 hectares cepable of producing an annual harvest of cereals

(36) See J. Astier in SEAISI Quarterly, October 1980, page 2k.

(37) Regardless of the interest in the new Swedish process based on
‘the use of plasme arc.

(38) See "Environmental control in the iron and steel industry". 1151
Brussels, 1978, and "Enviromnmental pollution control in the iron
and steel industry", Jack B. Carmichael, 1978, UNIDO international
note.
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for 125,000 inhabitants (200 kg per person per year) or an annual
haxrect of vegetshles for 2
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per yeer It is thus & limiting factor, in particular ir the

Sahel desert countries and even the Mediterranear countries.

L7. 1In these regions the consiraint may be removed by desalinating
sea water, provided that energy 1s available 8t & low price, for
example using toxic natural gas or gas which is difficul* to export.
The ccst of desalination must in any case be compared with the cost of
more intense water recycling, but account must be taken of incresases
in cost arising from effluent disposal and profits obtained by the

recovery of waste.

Problems of pollution

L8. The reduction of pollution is an essent;al requirement of a

"better quality of life", and is becoming more and more pressing, in

perticular in the more industrialized countries. In the case of stéel-

meking this requirement also applies externally, in the protection of

the envirorment and the urban or rural populations involved, and intermally '
in the prctection of steel workers, since thousands and sometimes tens

of thousends of woricrs are engaged in operating steel plants.

k9, It has often been assumed, explicitly .or implicitly, that
developing countries were ready to accept the effects of pollution as

an inevitable counterpart of a rapid industrialization process.

In fect it is clear that, during the eighties, and the numerous
positions teken up by the Group of T7 bear witness to this, & reduction
in steel industry pollution will also become a major objective in developing
countries in order to reduce urban pollution, which hes already reached
alarming levels, and to provide acceptable working conditions for steel

workers, whilst encouraging increases in productivity.

(39) Estimating the yields per hectare as 5 tomnes of cereals and
30 tonnes of vegetables.




50. A reductior in oollution «ill involve an additional cost for

the developing countries, since it is estimated thet anti-pollution
instellations represent 12 toc 20% cof the overall investment in
edvanced countries. This cost will increase the problem of financing
steel works. On the other hand it will ensure additional profit due
to the reduction in water consumption and the recovery of materials,

(ko)

i.e. coke by-products, dust, metels, etec.

Thus, in the end, it must be noted that & reduction in pollution
is only one of the aspects of technical and economic management of the

iron and steel manufacturing system.

D. SUMMARY

51. The dossier on materiels and energy allows the following hypotheses
to be put forward for 1990:

a) The partial separation between iron and steel production and
supplies will continue: the increase in coastal installations
is a sign of this.

b) Reserves of iron ore are almost inexhsustible: on the other
kend, the actual opening if iron mines depends on the interest
shown by steel producers. The steel industry can make its
impact felt upstream in this way.

c) 3crap is rich in energy, and more and more industrialized
countries will use it as & rew material in the future.

A) The production of alloy steels will tena to shift towards

those owners of ore which have good supplies of energy.

(4LO) It has been estimated that the French steel industry could
recover approximately 35,000 tonnes of lead and zinc.




¢) The price of energy will continue to increase during the
decade, and trere will be ac intense struggle to conserve

energy during this period.

&)

Coking coel will continue tc be the main form of energy in
steel production; there are sbundant reserves of coking

coal, but its price will tend to follow the price of 2il,
possibly with some lag. Developing countries which have no
coking coal (with the exception of Colombis, Indie and China)
will be able to overcome this operating comstraint by using
charcoal, or to & large extent by using non-exportable

natural gas.

g) The supply of water in desert, semi-desert or Mediterranean
countries, and the struggle agsinst pollution in genersal, will

involve considerable additional costs.
52. These developments highlight the following problems:

a) the financing of iron ore mines;
b) the exploitation of local deposits which do not meet |
- -~ .- -~ ingernational standards;
¢) the supply of ferro-alloys for the iron and steel industries
in developing countries;
B d) the uncertainty regarding future transport prices;
e) the difficulties experienced by developing countries in
controlling their coking coal supplies;
f) the considerable constraint experienced by countries which
have neither coking coal nor natural gas;
g) the use of charcoal ss a reducing agent in small plants in

tropical regions, and the maintenance of ecological balances;
h) the financing of water recycling, snd the struggle against
pollution.




53. The "dossier" allows the following internetiona® negotisting

ocbiectives to e identified:

a)

c)

a)

Wnilst it is very probable thet during this decade no cartel

of iron ore producers will be established, thus improving
prices and permitting capital to be provided for opening new
mines, links made between oil countries producing iron sponge
and high grede iron ore show that possibilities exist for
building future South-South relationships.

Several iron ore mines (particularly in Africa) are waiting

to be put into operation. Their situation should be the subject

of consideration and negotiation on the basis:

- of the development of African economies,
- of evaluations of iron ore requirements by the end of
the decade (risk of a shortfall).
These new relationships could be established:

- between oil countries and existing or poten@ial iron
ore producers for supplies of ore in exchange for
capital (mining investments) or supplies of sponge ironm;
- between oil-producing countrize and developing countries
which bave neither irem, coal, or hydrocerbons: the oil
countries would contribute supplies of iron sponge, thus
permitting these countries to supply their semi-integrated
plants without having to depend on the fluctuating
conditions of the world scrap market;
South-South cooperation (the exchange of information and
technical assistance) could also involve the use of charcoal
as a raducing agent in certain tropical zones: Brazil has

already acquired experience in this respect.




e) The recovery of "toxic gas" end its use ir the iror and

steel industry should be cornsidered not only in the narrow

sense of apparent prcfit, dbut withic the fremework of

efforts to prevent wastage of resources on & world scale.
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MARKETS, PRODUCT RANGES AND
SCALE ECONOMIES




A. EXTERNAL MARKETS: THE TREND IN INTERRATIONAL TRADING IN STEEL

PRODUCTS
1. Exports of iron and steel products have undergone a rapid
increase since 1950.
in lO6 tonnes(l)
1950 20.5
1955 34.0
1960 52.7
1965 78.5
1970 117.5
1975 1L8.2
1979 181.7

2. Their rate of increase has exceeded the rate of increase in iron
and steel production. This was equal to the average rate of increase
of international trading in 1967 and 19Tk, but slightly less during

the period 197L-1977.
(2)

Average annual rate of increase in world trade

Iron and steel products | All products

1967-1974 9.3 9.3
1974-1977 5.7 7.4

3. This slowing-down is explained by a pronounced decline in
internal trading between market economy countries (60% of total trade
in 1972 to 49% in 1977, partially offset by an acceleration in trade
tovards deye%oping countries and countries with centrally planned
)3, |

econoaies

)
(2)

TISI statistics

UNIDO documents on the general development of industry (ICIS),
Global and Conceptual Studies Section.
(3)

Trends in the market for finished and semi-finished products of
iron and steel, 1972-1977.




Ir any case, the proporiion of exports irn world steel production
hes steedily incresased:

as %
1958 6.7
1235 12.€
1950 1.9
1965 17.2
1970 19.7
1975 22.9
1979 2k.3

L. Between 1970 and 1979, flat products continued to represent
approximately L45% of the trade. However, their relative share, and
the share of ingots and semi-finished products, declined, while the
share of lcng products increased slightly, and the share of pipes and
tubes rose frem 12.5% in 1972 to 16.4% in 1979 (Tables 1 and la)(h).

Ingots, .
. Long Flat Pipes and
sem p?OdUCts products | products tubes Total
and rails
1970 11.5 29.4 L6.6 12.5 100
1979 _ 6.9 31.8 k4.9 16.4 100

5. During the period 1970-1979, the respective weights of the major
exporters changed considerably: Europe and the United States
represented 87.1% of world exports in 1950, but their share had fallen
to 48.1% in 1979, the balance being taken by Japan, other European
countries, the USSR and European countries with a centrally planned

(s Other statistics aveilable for 1972 and 1977 (Economic Commission

for Europe) show approximately the same tendency, i.e.:

Ingots and long Flat Pipes and

semi-finished| products | products tubes Total
products
1972 14 30 Ls 11 100

1977 17 33 38 12 100




economy, and to z lesser extent by the developing countries (Diagran

1).

6. During this period, the respective weighis of immorters also
changed (Table 2).

7. Apart from Jepan, the weights of the mein steel producing regions

increased {(Diagram 2).

1950 1979
EEC 19.2% 29.0%
United States 7.0% 11.4%
USSR ard Eastern countries L. 8% 13.5%

whilst the relative weights of other countries and developing regions
dropped, except for Asia (Table 2, Diagram 2).

8. Within the framevork of this trend in internationsl trade in
iron and steel products it is useful to specity the part played by

the developing countries.

S. In the first place developing countnes are steel importers.
Their imports rose from 14,023,000 tonnes in 1970()) to 33,133,000
tonnes in 1979 (Tables 3 and 4).

These imports represented:
15.2% of the world total in 1970,
25.3% of the world total in 1975,
23.5% of the world totel in 1979.

The increase was faster for long products and pipes than for

semi-finished and flat products.

(s)

Not including Southern Europe




10. Exports from the developing countries are tendirg to increase,
but are relatively small:

2.6% of world exports in 1970,

2.2% of world ex;orts im 1975,
5.6% of world exports in 1979(6)
11. The overall steel trade talance for the developing countries
shoved an increasing deficit during this period:

11,582,000 tonnes in 1970

26,401,000 tonnes in 1975

25,392,000 tonnes in 1979.

12. This data may be interpreted as follows:

- Imports satisfy a large part of the consumer requirements in
developing countries, and the propemnsity to import is
17 to 20% for Latin America, 45 to 60% for Africa, 50 to TO%
for the Middle East aud approximatsly 37% for Asia.

-~ The propensity to export is tending to increase, in particular
froe 8.1% in 1970 to 9.1% in 1979 in Latin America and from
" -13.7% in 1970 to 17.9% in 1979 in Asia.

- Certain developing countries are becoming net exporters”):

Brazil, a net exporter in 1979 with & positive balance of
864,000 tonnes (exporter in 1970, but net importer in 1975);

(5] The relative share of the various product groups having evolved as

follows between 1972 and 1977 (as a percentage of world exports)

Ingots and Long Flat Pipes and
semi-finished products products tubes
products

1972 1l 2 1

1977 L 3 1

(after EEC statistics, Geneva)
(1

At least in weight, if not in value.




Cnile, a net exporter in 197G with & positive balance of

LL.000 tonnes (net exporter from 1073);
Mexico, net exporter in 137C, but then becoming & net importer;

India, net exporter in 1970 and 1975, but becoming a net

importer in 1979 with a negative balance of 1,5kk,000 tomnes;

Thé Republic of Korea, & net importer in 1970 and 1975, but .
becoming a net exporter in 1979 with a positive balance of

510,000 tonnes.

13. The production of the new iron and steel industries in the
developing countries does not tend to "swamp" the markets of
industrialized countries (a fear which has sometimes been expressed),
because these new steel exporting tendencies are not so much the

result of systematic aggressive strategies, but are caused by:

- technical constraints; when a large plant is commissioned and
its production temporarily falls out of line with the rate of
increase in the domestic demand;

- production quality control reasons, where the exporting of
limited quantities permit the level of national production to

be tested on international markets;

- cwrrency balancing requirements, the gain in foreign currency
resulting from exports of steel products tending to balance
the outflowv of currency necessary for imports of iron ore,

coking coal and equipment;

- the signing of compensation or buy-back agreements by which
imperted equipment and services are paid for by selling part
of the production of the new installation(e)

(8)

See agreements now being negotiated in India for the VIZAKAPATNAM,
MAKGAIORE, etc. projects.




IL. Nevertheless, it will be noted with interest that certein trends
seem tc correspond to an intensification of regional inter—

relationships, i.e.:

- the appearance of new exporters on the European periphery who

prefer to direct their sales towards the EEC.
()

Balance of external trading in iron
and steel products in 10 tonnes (crude stc 1
’ equivalent)
197k 1978
Spain - 0.5 + 4,36
Finland - 0.51 + 1.00

- the orientation of Brazilian steel exports of which 88.8% went
towards the American continent in 1972 (67.7% to Latin Americe

and 21.1% to North America) but 92.8% in 1977 (38.5% to Latin

America and 54.3% to North America)(lo).

- or the trend in the pattern of trade in South~East and East

Asie, as shown in the following tables: (11)

(9)
(10)
(11)

Source: OECD, quoted by Voest Alpine, op. cit. p. uB.

EEC statistics, Geneva.

Forecast on demand and supply of steel in eight countries, Japan
Iron and Steel Exporters' Association, August 1980.




Imports of steel products into eight Asiatic couniries
(ASEAN + Republic of Koree + other Asiatic countries)

Growth of suppliers' shares

1976 1977 1978 1979
(estimate)

Japan 83 78 72 68

Other countries: 17 22 28 32

EEC 3 8 T
Republic of Korea 1 3

Other asiatic 1 1 4 4

Other new exporters 9 10 11 13

Others 3 3 2 3

Total 100 100 100 100

Destination of iron and steel exports from the Republic

of Korea
197k 1975 1976 1977 1978 1979
' (Jan.-June

United 5tates 63.7 | 39.7 | 38.3 | s51.9 | 56.7 33.7
Japan 4.2 2.6 3.1 3.3 9.3 15.9
7 other Asiatic 10.8 | 12.6 7.9 | 21.0| 16.0 29.0
countries
Others 21.3 k6.1 50.7 23.8 18.5 21.3
Total 100 100 100 100 100 100

Destination of steel exports from other Asiatic countries

197k 1975 1976 1977 1978 1979

United States h2.1 10.6 19.2 21.8 24,0 . 5.2
Japan 4.2 k.9 0.2 1.9 L.y 25.k
7 other Asiatic

countries 19.k 3.1 | 29.3 26.2 4g9.5 sh.b4

Other countries 34.3 50.4 51.3 50.1 22.1 15.0

Total 100 100 100 100 100 100




These trends couverge: they show ithat Japan has lost part of its
regional market to the new exporters, wnilst ithe regional markel Leuds

to become the main outlet of these new exporters.

15. It will be recalled that the relative decline in the dominant
exporters (Japan or the EEC) reflect the current change from mass
exports to more gualitative exports: special steels, high tensile
steels, coated sheet or products of first-stage converting, in
perticular welded pipes for oil and gas pipelines or weldless pipes
for the oil and chemical industries, Japan being by far the leading
world exporter of pipes.

It is also explained by the advantages inherent in exporting
converted steel products, machinery, equipment or turnkey industrial
plants, thus permitting them to be valorized. Irn fact, one tomme of
steel processed frem USE 50 of iron ore is worth approximately

USg 500, whilst a motor vehicle is s0ld at a price of approximately

Usg 6000/tonne, giving the fcllswing proportions(lg):
Ore = 1
Steel £ 10
Vehicle = 130

16. These trends lead one to question the internationalization
content of an increasing portion of iron and steel production,
gradually affecting a number of developing countries. Are these
trends a result of the predominating initiative of large inter-
national manufacturing centres and trade (integrated iron and steel
groups, Japanese shoshas) within the framework of the process
described by P. Drucker as "production sharing" 7 Alternatively, do
they arise as & result of national initiatives tending to grant Brazil,

the Republic of Korea, etc.(13) their own international trade and

Q2) For a 4 HP vehicle (Renault L4L) weighing approximately 750 kg and

valued at US¥ 5000 (before tax).

C?f. creation of "Interbras" in Brazil (subsidiary of Petrobras)
and the creation of "General Trading Companies" in the Republic
of Korea in the middle of the sgeventies.

(13)




information systems 7 It is probable that an investigation will once
agein disclose the intervention of one or other in successive or

simultaneous reiationships of conflict .aé cooperation.

B. IRON AND STEEL PRODUCTION AND THE DOMESTIC MARKET: DOWNSTREAM
LINKS

17. As & priority, the development of the iron and steel industry in
developing countries is orientated towards meeting the domestic demand.
The increasing participation of a number of developing countries in the
international steel product trade, although limited in absolute value,
does not coniradict this orientation: in the Republic of Koresa, as in
Brazil or in other Asiatic countries, steel production began by meeting

local requirements before turning towards overseas markets.

The structure of production and the structure of the demand

18. The devel ~nment of production structures tends to reflect the
structure of the demand and the evolution ¢f this structure, although
imperfectly and with a lag.

The largest needs in the least advanced countries come from the
capital equipment and construction sectors which call on long
products, concreste reinforcing.z"ods, light and medium extrusioms,
~ails and girders. The construction and agricultural sectors also
call on drawn products, galvanized plate and pipes (irrigation, water
supply). In oil countries with a low level of industrialization, the
accent is on pipes (welded ard weldless) and long products (infra-
structures). The hydrocarbon and building and public works sectors
ere capable of absorbing more than 80% of the steel consumption (50%

or more for building and publiec works alone).




12. As the industrial system becomes mOre Complex, the dewmmad [or
rclled products develops: medium and heavy plate for shipbuilding and
the construction of mediur or heavy eguipment, then sheet for the
rrodiction of dureble consumer goods (cars, domestic electrical

appliances).

This corresponds t¢ the development of the iron and steel

industry noted in the countries of South-East and East Asia:

-~ initially, production of simple long products for the building
and public works sector, then welded pipes and drswn products,
followed by thin sheet (fram imported rolls) for galvanizing or
tinning;

- then productio. of hot-rolled plate for the production of heavy

and medium duty plate (Republic of Korea, other Asiatic countries);

(

- finally the mass production of thin sheet 1k) (Brazil, Republic

a+nr )
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A dynamic relastionship is established between the complexity of
an industrial system in an economy, the pattern of demand for steel
products and, with a variasble time-lag, the steel production

organization.

Consumption of steel and gross fixed capital formation

20. The crisis which has affected the world iron and steel industry
since 1974 has turned thoughts towards changes in the demand end
towards those consumer sectors which exert a major influence on this
development. The Institut International de la Sidérurgie in
Brussels recently published the initial results of long-term work

carried out in this field(ls).

This work questions the validity of the method of forecasting
demand which has been based up to the present time on a "steel

consumption intensity curve", linked with per capita income trends.

(1k)

See "Forecast cn demand and supply of steel in eight countries
in 1980", August 1980, Japan Iron and Steel Exporters'
Association.

(15) "Causes of the mid-1970%s recession in steel demand", Brussels
1980. ‘ ‘
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between the growth of the national product and the demand for steel

(1%
is uncertain' )

, wnilst & closer relstionship exists between steel
consumption and gross fixed capitsl formation, in particular between
steel consumption and investments in capacity (as opposed to replace-

1
ment or intensified technology investment)(‘T).

21. Mexicc gives a clear illustration of the correlastion between the
/

trends in steel consumption and in gross fixed capital formation‘la).

This correlation is also found in many other ceses, i.e. Colombie,

Tunisia, etc.(lg).

The importance of the energy sector: new energies and the

recovery of steel consumption

22. The increase in . oil prices has often been given as one of the
major causes for the economic recession and, subsequently, the
reduction in the demand for steel. Here we shall question the real
impact of this event on recent trends in steel consumption, and
conversely will attempt to ascertain the positive effects on the

world steel industry that the forecast energy boost could trigger.

(16) IISI, op. cit., page L6,
amn IISI, op. cit., page 59.
(18)
Apparent trend in steel Trend of the GFCF* (as % of
consumption the
1968 1.6 9.6 previous
1969 5.5 7.k gl 2)
1976 9.3 8.3 e
1971 - 5.8 - 3.7
1972 1k.5 13.4
1973 25.1 16.0
1974 16.0 8.7
1975 3.9 6.9
1976 - 7.7 - 5.6
1977 17.9 - 7.6
1978 1k.8 15.4
Source: IISI, op. cit., page 116 * Gross fixed capital
(19) ‘ formation

Cf. P. Judet: La sidérurgie de Menzel Bourguiba, 230 pages,
Tunis 1967.




The IISI survey showed that the point of inflectlon oI the demand
curve preceiing the appeerance of the crisis itself was reached ir
certein zomes from the end of the sixties, that is to sey well before
the so-celled "first oil shock"(zo).

23. However, whilst the IISI places the emphasis orn the braking effect
of the high cost of energy on the industrsalization process (and on the

)(21)

recovery of investment , other works emphasize the drive which the
application of altermative energy sources is likely to give %o steel

investment and demand. The Voest Alpine survey uses different sources
(22) "that the implementation of new technologies will result

in a veritable investment boom in the comstruction of new energy (and

to confirm

trensport) systems". This is also evident in various surveys published
by the EEC, showing the expansion of all uses of steel linked with energy
and transport since the eighties (production of tanks, oil and gas

pipelines, electrical equipment and machinery)(QB).

2k, The Voest Alpine study was completed by a paper on "Steel production
and the sphere of influence of the energy situation" pfesented at the
. .. meeting onv?The.energy,situation.and.ths-iron and steel industry"(2h).
This paper leads, in effect, to a first partially quantified inventory
of the effects of the new energy situation on certain steel uses,

including:

(20) I7SI, op. cit., pages 41 to L6
(21) IIST, op. cit., page 142

(22) "Contribution to the world iron and steel 1990 scenarios”, July
1980.

(23) "Objectifs généraux acier 1980-1985 et 1590" ~ EEC, Brussels,
July 1978.

(24) Vienna 7 - 11 September 1981 - "Steel production and the sphere of
influence of the energy situation” -~ W. Nieder, Voest Alpine AG.




25. Other institutes {(end the ECSC) forecast & mejor increase ir
industrial investment between 198C and 2000, this growth being based

on the development of rew energy and transport systems(zj). The USSR

forecasts the gradusl replacement of oil by gas, and the increasing
use of energy in the form of electricity, all operations being reflected

(26)

in an increasing consumption of steel .

(25) "Das Deutschland-Modell" in "Bild der Wissenschaft'", 1 February
1978, and Guido Brunnes, ECSC, in "Stahl und Eisen" - 3 December 1979.

(26) Soviet journal "Energietechnik", March 1977, in Voest Alpine,
op. cit., page 30.
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26. This is why, in order to highlight these questions more fully,

the UKIDO Secretariat has carried out a "Study of the markets created

for the iron and steel sector by the development and diversification

of energy production” on the basis of the IIASA energy scenarios and

models. This study, which is the subject of a speciel publication(27), '
attempts to measure, in quantitative and qualitative terms, the impact

of new energies on the deimand for steel by utilizing at the same time:

- the report of the JIASA Frergy Group published under the title
"Energy in a finite world : a global systerx analysis",

— and the Bechtel report entitled "Resource requiremen:s :
impacts and potentiai constraints associated with various energy
futures” - 1928.

The study, based entirely on the IIASA upper scenerio, chows that:

&) "the rise in the demand for ferrous metals for energy
requirements will remain overall lower than the world ecoacmic
growth" (p.9);

©) the impacts of new sources of energy, such as fast breeder

e ey,

- reactors and the liquefaction of coal, will not make themselves
felt before the year 2005;

¢) up to the year 2000 and, in particular, up to 1990, the
requirements for steel will come primarily from petroleum and
gas and then from nuclear reactors (pressurized water) but will

only change gslowly, as can be seen from the following table:

Steel demands for primary energy suppliee

1280 1990
Total (1,000 t) 2k,580 29,351 1 {+ 19.5%)
of which
Petroleum 11,6L2 13,475
Gas 6n127 7’h71
Coal 286 3L0
Nuclear (LWR) 4,548 5,889
Hydro-electric 1,976 2,17k

(27) D. Launay - August 1981




d) the demané for eslloy snd stainless steels will increase onlv
slightly fester thar the derand for carbcn steels {21% ageinst

19%).

The conclusions drawn fromr the ITASA work therefore appears to be
considerably less optimistic than the work cited sbove. These contradictory
statements call, therefore, for & more detailed examination and discussion,
the more so since some recent information seems to show that the new
energy situation will have £ not unimportant impact on the iron and steel
industry.

27. Mention has been made, for example, of the bottlenecks caused in
American industry and engineering (specialized equipment relating to
foundries, forging and the production of high grade steels(ze)) for the

start of the "Synfuel"” programme.

Also well known is the shortfall which bas obtained for some months
on the tube market {(weldiess tubes, large diamster tubes) and whie
resulted in s chain of initiative:

~ in the United States, where the decision has been taken to

construct new units for the production of tubes (US Steel - Armco

Steel CFI) so as to meet the forecast requiremcnts(eg):

1980 -| 1984 | 1985 | 1986 | 1987 | 1988

Cepacity, 1,000 t 3,700 | 4,800 ) 5,400} 5,7001 6,000| 6,300

emand (1 -
(veratess aod velasd subas) | 4700 | 7,200 | 7,509 | 7,900 8,200 8,600

~ In Japan, where the mejor iron and steel companies are increasing
their production capeacities for tubes 8o as to meet the general
requirements for export and, in particular, the needs of the United
States (long~term contracte) so as to maintain their share in the

exporting of weldless tubes, which rose to 50.4% in 1981(30).

(28) Cf. Business Week - November 1980
(29) Netional Supply Company in Metal Bulletin, 9 September 1981.
(30) Japan Economic Journel, 6 October 1981.
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- In Europe, where ar iucrease in exports of tubes of 23% has
allowed Mannesmann tc increese its production of crude steel

by 2%.

28. Certain experts estimate that this bocm will be only a passing
one, and thet an excess capacity in steel production is likely to lead
to & collapse of the market. No sufficiently systematic study has been
carried out which would make it possible to confirm or demy this. It
will however be recalled thet, up to 1979, it was estimated in the
United States that the producti - capacity for tubes was sufficient,

at least up to 1985(31). It is difficult to forecast the opening of

breack=s through which, suddenly, all the world can enter.

29. The question is therefore quite clearly presented: what is the
impact of the new energy data on the evolution of the consumers of
the iron and steel industry, both in guantitative and qualitative
terms. It will be noted on this point that the evolution in the
toanage of alloy-steels and stainless steels will not be sufficient

to account for the qualitative evolution, since walded tubes and,

cven more, weldless tubes, are manufactured from high quality carbon
steels, the production of which involves an sdvanced technical mastery.
Knowing that the Japanese steel industry has been able to apply an
increase in the price of their weldless tubes for oxport from USE 920
to USg 1,200 per tonne over one year, and that Sumitomo has during

the last f%na?cial year obtained 90% of its profits from tube

31

production s it may be asked if the impact of the new =nergy

depands on the iron and steel industry will not tend to be reflecteal:

2) in an accentuation of the differentiation between those steel
industries capable of delivering products (tubular), in
particular of high quality, to meet the new energy requirements
on the one hand and the steel industries having to undertake

e long apprenticeship to arrive at this point un the other;

(31) Cf. Business Week, December 1980.




b) in & segmenting of iron and steel production; part of
this producrtion being s&ble to impose prices and to develop
or the basis of its own prefits, whilst another part of this
production will experience the full force of world competition
and can only continue at the price of ongoing external

support.

These reflections, suggested by the energy situation, canmnot be
investigated; they have however to be integrated into the more general
movement which is drawing the whole of the iron and steel industry
towards higher quality products.

The demand for high quality

30. Iron and steel production is being drawn towards higher quality:

- on the one hand under the effect of the increasing pressure

cf demends for economies in energy and in rav materials. These

economies in energies and raw materials arise from the combined

action of improved control of production operations and the

et instalistion of new equipment. Automation, contimuous working
and the tightening of controls have as their effect not only
economies in energy and raw materials but also the achievement
of more constant and higher quality in the production. The
search for energy economies results in the promotion of higher
quality;

- on the other hand by the effect of the increasing demands of

users.

31. The requirements of the oil companies go bacx some time; they are
reflected in rigid standards to which the producers of tubez or pipelines
hrve tc adhere (quality of sheets and welding); these requirements are
innreasingly reinfcrced as a result of the use of iron and steel

products in the arctic regions, in offshore drilling, for the production

of very large diameter tubes, etc.




Tc the requirements of the oil companies there have been added,
since the energy crisis, *%ose of many other users of iron and steel

products:

- car manufacturers, in searck of lighter sheets but sheets of
higher str2ngth, or sheets having better resistance to
corrosion;

- users of tins for food who, as 8 result of competition between
aluminium and tinplate, are nov interested in TFS (tin-free

steel, etc.).
Users require, at the same time:

- products of incmeasingly high performance,
- products of constant quality,

- products at competitive prices.

32. The iron and steel industry - and it is important to emphasize
this - has ceased to be & seller's industry and has become an industry
vhere the producer can only sell his production if it corresponds

precisely to the needs of the users.

One must be careful not to push this trend t¢ the extreme, noting
that not all uses of steel demand uniformly high quality products or
products of absolutely constant quality.

The systematic and unnecessary utilization of American or
European standards could, in fact, lead to the exclusion of local iron
and steel products which are regarded as being of inadequate quality
less as a function of the real needs of the user than in respect of

the customs obtaining on the more sophisticeted foreign markets.

The imperative of quality should not in any case become a
"superstition" in regard to quality, but it must be taken into account
within the fraxzework of the increasingly close articulation between

irou and steel producers and the users of its production.

33. In this context the effective articulation of production with

the domestic merket implies, amongst other conditionms:




- The building of a sales network for bandling netional products,
sufficiently experienced and technicelly able not only tc know
the users (private or public) and to evaluate their quantitative
and qualitative requirements, but also to provide guidance and
support their choices and, progressively, to be able to specify

by common agreement the desired or desirablie improvements(sz).

- a re-evaluation of the technical coefficients used for
establishing steel product requirements generated by the
various types of consumption or by the fixed capital formation
sectors. The rapid development of specific corsumptions makes
the technical coefficients, comsidered to be up-to-date, rapidly
obsolescent. In addition the tremnd of specific consumptions
should be followed up both from the qualitative and the
quantitative aspects, taking into account the explicit standards
such as the unwritten but dynamic requirements which effectively

condition the use of a given steel product;

- the reinforcement of regional institutional groupings such as
ILAFA, SEAISI and UAFA, providing them with the means to play
a more active role in the distribution and the in.erpretation
of informetion on trends in requirements in respect of the
quality of produets and of standards, together with the promotion
of research for developing products suited to local or regional
users;

- regiocnal coordination of national iron and steel irdustries so
as to organize, on a broader and more rational basis, the

satisfaction of diversified needs in respect of quality in the

converting industries downstream of production.

{32) cf. Amsterdam Conference - Paper by K. Irvine: "Developing Steel
for the Market" - September 1979.

—_—




C. SCALE ECONOMIES

3k. "Drawback of size" 1is the title of an editoriel in the "Metal
\

Bulletin(33’" which once again draws attention to the vulnerability

of large units as & result of their difficulty in adapting to rigid '

(3h). Large iron and

changes in the enviromment end in the demand
steel plants probebly reache? their meximum size in tke mid-seventies,
whilst mini-steel units, far from corresponding to a passing phase,
have now been confirmed as & successful and lasting innovation, not
only in Italy where the "Bresciani" have given proof of their vitality,
but alsoc on the European periphery in Spain and Greece, and also in
the more dynamic iron and steel industries of the developing countries,

even inclnding the United States.

At the present time there are 17 projects for mini or medium iron
and steel progects under study or comstruction in the United States

(extensions for a capacity of 9,625,000 tonnes(BS)) and 10 projects

under study or conmstruction in an Asian country (epproximately 750,000

(35),

to 1,000,000 tonnes of new capacity

Furthermore those responsible for the Brazilian iron and steel
industry have stated that the development of this industry will now

place the emphasis on small and decentralized units(36).

35. Today experience shows that "scale economies" are an economic
phenocmenon which has to be evaluated in its overall content and not
only in terms of costs per installed tonne which, theoretically,
decrease. It is necessary to take account of the fact that:

(33) 18 November 1980, page 19.

(34) Cf. Metal Bulletin of 9 May 1978 regarding th¢ vulnerability of
large units and tte statement of Herr Speer (FRG) to the effect
that "the newv plants of tomorrow will not necessarily be syr.onymous
with giant plants", or again Metal Bulletin, 10 July 1978.

(35) Information communicated by members of the Working Group on the
Iron and Steel Industry at UNIDO/IS.

(36) Metal Bulletin, 20 January 1981.




- & large unit invelves the risk of inflexibility and inability
to adapt rapidly to & changing environment;

~ scale economies are gquickly cancelled out by low market shares
or by too slow an entry into full production;

-~ the advantage of large size veries with the level of very high
transport costs which may fully Jjustify & small plant which
could be too easily described as "uneconomic" (but in what
context ?).

The more an iron and steel unit becomes not solely an articulated
assembly of equipment but becomes & company closely linked with its
upstream and downstream units, the more its efficient operation will
depend on mastery of the entire system. Recent Chinese experience shows
the difficulties encountered at the WUHAN plant where the hot rolling
mill operates at a reduced rate due to a shortage of enmergy ia sufficient
' quantity, or at the giant PAOSHAR complex where completion has been
held back as a result of accumulsting problems(37). ‘The reality of
scale economies goes hand in hand with efficiency ’n management. This
is_why it .is not possible to deal with scale economies without referring
to instruction on size, that is to say progress in stages towards the

mastery of systems.

36. This questioning of scale economies has already opened up the

wvey, for a large number of medium and small developing countries, to

enter the iron and steel industry althougk this would have been considered
entirely impossible a few years ago. Referring to the list of projects
set out above about 30 small or very small iron and steel units are

now being constructed or studied®. This is an important advance, the

more so since a mini-~industry can be integrated into various routes:

(37) Cf. Financial Times of 14 November 1980 and ietal Bulletin of 20
January 1981: +the second stage of the complex has, for the present,
been cancelled.

* Excluding those units in course of realisation in other Asian
countries, in the Republic of Korea, in India, Brazil and Mexico.
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Electric furnace, supplied with scrap

o
NN

o

Electric furnace, supplied with pre-reduced ore,

but elso;
¢) small blest furnace, using coke like El1 Foulash in Tunisie
(LOO t/oven)

or using charcoel, of the Brazilian or
Maluysian type (150 t/oven)
followed by an LD steel works
d) Open hearth furnaces generally regarded as on the way to
disappearance, but the flexibility of which (use of scrap

and cast iron) and ease of operation have retained the

sttention of Algeria which is now doubling the capacity
of its WAHRAN unit (45,000 tonnes x 2 = 90,000 tonnes)

by building a new open hearth furmace.

37. The promction of mini-plants in the developing countries does
hovever call for scme clarification in regard to the size, cost and
viebility.

The mini-plants in the Brescia region in Italy have an average

capacity of 100,000 tonnes a year, 50,000 tonnes per year seeming to
constitute & threshold.

The new American mini-plants are developing capacities of 300,000
to 500,000 tonnes per year. This is also the capacity of the mini-
plants amnmounced by tke USSR. " This confirms the impression that the
mini-iron and steel industry, starting from ~apacity levels of
100,000 tonnes & y:ar or less, is now tending towards considerably
higher levels.

In a large number of developing countries smaller dimensions
can be seen with projects of capacities of 50,000 tcnnes or less
per year, falling to 20,000 and even 10,000 tonnes per year in several

African countries.




It does not seex, however, that the conditioas of viability
of these micro-plants will be entirely satisfactory: whereas the
mini-iron end steel industries established in Italy, Europe or in
the United States have & cost per tonmne installed which is less
than USE 500 the cost of & micro-plant with & capacity of 20,000
tonnes per year can rise to more than USE 2,000 per tomne: this is
reflected in amortization and financial costs reaching USE 300 for
each tonne produced, in this way exceeding the cost of & tonne of

concrete reinforcing rod on the world market.

This indicates that the possibilities opened by the mini-iron
and steel units should be listed with care, teking into account:

- all the possibilities offered not only by the technique
of the electric furnace supplied with scran or pre-reduced
ore, but also employing the technique of small blast furnaces
using either coke or charcoal, and =180 employing the open
hearth furnace technique,

T ~ cenditions of economic viability, and, in particular, the

minimm size velow whick it is inadvisable to fall. Is
the "threshold" around 50,000 tonnes per year, or is it
possible to reduce this even lower, and if so to whsat
level ?

At all events it will be recalled, in this respect:

a) that the only processes for direct reduction suitable for

sizes of less than 100,000 t per year are:

- either direct reducticn proresses using coal, which are
still often in an experimeutal stage,

- or processes for direct reduction using netural gas of
the "Kingkor Metor" type, the appiications of whicha
outside Italy are still limited to & single unit in Burua
(20,000 t/year),

b) that the supply of scrap for an electric furnace, even of
modest cepacity (20,000 t/year) is a difficult problem in

a small and little-industriaelized country.




Identifieation cf the conditions of viebility for mini end
micro-plancs is e necessary undertaking which needs to accompany
the new impulse given to the research on minieturization of iron

and steel production.

For, if the interest of the industrialized countries is satisfied
with a relstive "miniaturization" of production units for concrete
reinforcing rods of 100,000 to 500,000 tonnes, and well adapted to
the size of regional markets, numerous developing countries need,
as & function of much more reduced markets, new solutions which would

involve, amongst other things:

- the ministurization of entire integrated or semi-integrated
production units down to 50,000 and even below 50,000 t/year;

- by the development of direct reduction units corresponding to
these dimensions; '

- by the development of rolling mills for flait products making
it possible to utilize production capecities going down to
less than éO0,000 t/year (of the Steckel-Sendzimir type).

It will elso be necessary for priority orientations to be given
to research, considering the preoccupations and interests of the most
unfavoured developing countries before locking at those preoccupations

and orientations which have normally been dominant.

D. SUMMARY

38. The "Markets, product ranges and scale econamies" dossier identifies

the following trends:

a) International trading in iron and steel products continues to
develop more rapidly than production itself. The influence of
the major exporters is tending to decline relatively. KNew
exporters are appearing, amongst which sre certain developing
countries whose participation in international trading remairs
marginal: taken overall the imports of this group of countries

are clearly increasing.




b)

d)

- oL -

Nevertheless it does not seem that, ir the next ten years,
these new exporters ave likely to upset the international
markets. The appearance of tuese new exporters corresponds

to the intensification o!f regional interrelations, suggesting
the outlines of more marked regional groupings. The trend
towards a reinforcement of the regionalization of internationsal

trading is a hypothesis which may be envisaged.

The growth of the demand snd consumption of steel is closely
linked with 4ross fixed capital formation; several factors
lead one to think that investments devoted to emergy will,
in this field, exercise a particularly sharp impact. A
considerable debate is open on this subject and should be
conducted systemstically.

The growth of the iror. and steel industry is, however, marked
by "imperatives of quelity”". The development of iron and
steel production capacities will pass through the state of

. satisfactory articulatior with en inzreasingly stringent

demand.

Scale economies have ceased to constitute an absolute barrier
to entry into the industry. Possibilities ere open for the
economic creation of small units using the following rcutes:
scrap-electric furnace, direct reduction—-electric furnace

or small blast furnace (charcoal)-LD coLverter. These
possibilities need to be identified and delimitea with
accuracy so &8 to remove any ambiguity on what may be termed

the "mini~iron and steel industry".

39. The dossier raises the following problems:

a)

The impact of aew energy development on iron aad steel
production poses the following questions which have to be

clarified:
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- t¢ what extent will this have an effective impact ?

And Pfrom whst cate 7

- to what extent will it benefit the iron and steel
industries in the developing countrizcs ? {(qualitative

requirements of capitel goods required in the sector).

b) Downstream requirements "are pushing the steel industry
towards high quality" in such a wey that the links between
local demand and iron and steel production are not achieved
in un sutomatic manner: <1t is necessary to identify tke
conditions and the practical means for such & harmonizstion

so a5 to implement them.

c) Mini and medium steel industries open up new possibilities.
How can they be integrated into the "full-scale" route, both
downstream by the production of flat prcducts, and also
upstream as a result of the development of direct reduction
modules of small size (100,000 tonnes/year or sbove). Is it
-possible to go down to econamically viable units with a
capacity of less than 50,000 tonnes per year: perhaps to
20,000 tonnes per year ?

4o. Study of this dossier makes it possible to identify several fields

whizh are capable of forming the subject of discussions and negotiations

between the partners:

a) Increasing difficulties in financing iron and steel industries
in the developing countries, and the appearance of new
exporting countries, underline the possible interest in
compensatiin and buy-back agreements linking (partial) peyment
for the supply of equipwent and services in the form of
products manufactured by the new plant (cf. the recent
agreement signed between the Fortugese iron and steel industry
and the Italian contractor ITALIMPIANTI)(38).

(38) cf. Metsl Bulletin of 30 January 1961.




©) Tne centrel role which hydrocarbons will continue to play
during the eighties and beyond reinforces the position of
the oil-producing countries; +he assets which they have
allow ther to negotiate the increasing complexity of their
iron and steel production in the direction of products
suited to the expansion of the energy sector (tubes, pipes,
etc.). The resources which the oil countries have are also
able to contribute to the development of such productions
in the more advanced iron and steel industries of the
"South".

¢) During this decade several small countries will become
producers of hydrocarbons; other African, Asiatic and Latin-
American countries have, in addition, fores* resources: a
market could therefore open up in regions where no scrap is
available for units which are integrated upstream on the
basis of direct reduction. Small blast furnaces using
charcoal elso present possibilities, provided that the supply
from the suppliers is enlarged down to smell sizes(39).
this point of view South-South cooperation is possible between

From

the more advenced countries (India and Brazil) and the oil-
producing countries which are able to give financiael support

to research and development.

d) Research should be pursued or undertaken on the miniaturization
of size. This is of interest t> many dev:loping countries but

also for the extension of the market for equipment suppliers.

(39) Cf. The interesting paper presented at the meeting of the Braziiiar
Steel Institute (April 1980) on charcoal blast furnaces and the
Brazilian ability to comstruct such blast furnaces.
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‘Table 1

(1000 tonnes)

" World-wide exports of steel by products

1970 1972 197k 1976 1978 1979
Inguts and semi-products €,651 4,696 6,297 6,795 5,333 5,60U
Track (rail) equipment 668 663 995 1,188 951 1,038
Extrusions 6,592 7,877 10,984 10,052 10,425 9,831
Square and round bars 6,636 7,071 12,180 10,785 10,504 12,502
Wire rod and wire 5,387 6,208 8,256 7,419 8,239 8,158
Long products 18,615 21,156 31,420 28,256 29,168 30,491
R
Plate and strip 29,599 35,432 45,202 38,843 Lk 030 h2,9138
Pipes and tubes 7,724 6,605 12,848 13,530 15,789 15,482
Total 63,257 70,552 96,762 88,612 95,271 95,553

Source: IISI, Steel Btatistical Yearbook, 1980
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Table 1/a

Structure of vorld-wide steel exports by products

(percentages)

1970 1972 1974 1976 1978 1979
Ingots and semi-products 10.5% 6.7 6.5 7.7 5.6 5.9
Track (rail):quipnent T 1.0 1.0 1.3 1.0 1.1
—Extrusions 10.4 11.1 11.4 11.3 11.0 10.3 \(",
Square and round bars 10.5 10.0 12.6 12.2 11.0 13.1 v
Wire rod and wire 8.5 8.8 8.6 8.4 8.6 8.5
Long products 29.4 29.9 32.6 31.9 30.6 31.9
Plate and strip 46.8 50.2 h6.6 43.8 h6.2 hh.9
Pipes and tubes 12.2 12.2 13.3 15.3 16.6 16.2
Total 100.0 100.0 100.0 100.0 100.0 100.0

J

Source: IISI, Bteel Statistical Yearbook, 1980
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Table 2

Structure of werld-wide stzel imports and exports

by regions (*)

e e et

Exports
(as percentages)
United USSR and
Burope | States | ;o | Basterm | nT00l | Comntriee
Cﬁada coun‘ItJries countries (a)
1950 69.6 17.5 3.4 7.1 1.9 0.5
1955 62.7 15.6 6.8 10.9 3.2 0.7
1960 6k.5 8.6 5.5 13.2 6.2 2.0
1965 56.0 5.1 16.0 16.2 L.5 2.2
1970 45.8 8.9 19.4 16.6 5.1 L.2
1975 Lk.9 3.6 25.k 15.3 6.4 L.y
1979 Ly, 3 3.8 22.0 12.5 8.9 8.6
orts
United|USSR and Other ) Africa
Europe|Statesikastern European Lat}n m?d the Asia Other.
(EEC) | and |European . |Americal Middle countries
Canadsa|countries countries East
1950 19.2 7.0 L8 4.4 13.4 13.8 |11.7; 15.6
1955 31.4 2.9 6.4 13.5 12.7 10.5 [11.91 10.7
1960 { 33.3 6.7 15.2 12.1 T.b 8.3 [10.2 6.7
1965 27.8 | 1L4.8 13.3 12.5 5.2 8.1 8.5 9.9
19704 34.7 { 13.1 13.1 11.9 3.7 6.9 9.5 7.0
1975 | 26.6 9.k 16.7 10.9 T.6 12.5 {10.9 5.3
19791 29.0 | 11.4 17.5 8.5 k.9 9.6 116.6 6.5

Source: IISI, Statistical Yearbook, 1980

(*) Inter—European and inter-CEAM exports and imports included

(a) Including developing countries
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Table 3

Imports and exports: developing countries
(1000 tonnes)

Source: IISI, Steel Statirtical Yearbook, 1980

Imports Exports

1970 1975 1979 1970 1975 1979
Southern Europe 1,222 2,824 2,545 220 375 582
Latin America 3,135 8,069 6,348 1,060 372 2,h79
Africa 2,562 3,286 3,456 - - -
Middle East 2,668 9,u72 9,498 - - - \
Asia 5,628 8,103 13,831 1,381 2,157 5,262 b

[ER]

Total for :
developing countries 15,245 31,754 35,678 2,661 2,90l 8,323
World total 90, 396 113,987 139,76k 90,396 113,087 139, 764
Percentage 16.9 27.9 25.5 2.9 2.5 6.0
Total for developing
countries (excluding -
Southern Europe — 15.2 25.3 23.5 2.6 2.2 5.6
percentage



Imports and exports of steel: developing countries

(1000 tonnes)

Imports Exports

Countries

1970 1975 1979 1970 1975 | 1979
Greece 536 666 9Ls 179 334 L82
Portugal 439 L97 650 L1 26 100
Turkey 247 | 1,661 950 - 15 -
Southern Europe 1,222 | 2,82k | 2,545 220 375 582
Argentina 753 | 1,TNM 585 253 L1 539
Brazil 579 | 2,889 620 583 149 |1,48L
Chile 91 sk 32 12 89 76
Colombia 262 233 363 - - -
Mexico 188 696 | 1,573 208 67 270
Peru 1Tk 290 80 - - -
Venezuela sk3 | 1,311 | 1,147 - - -

‘| Other Latin

American countries 545 825 | 1,948 I 26 110
Latin America 3,135 | 8,069 | 6,348 | 1,060 372 |2,479
Algeria 170 903 | 1,042
Kenya 124 90 202
Morocco 2k6 373 289
Nigeria 469 | 1,030 650
Tanzania 61 52 43
Tunisia 54 121 2
Zaire 131 75 2k
Zambia ks L9 -
Other
African countries 1,292 593 | 1,20k
Africa 2,592 3,286 3,456

(cont'd)




Table L (cont'd)

Imports Exports

Countries

1970 1975 1979 1970 1875 | 1979
Egypt 165 842 632
Iran oL7 | 3,993 | 1,k82
Iraq 339 | 1,485 | 2,097
Kuwait 105 252 392
Lebanon 228 234 238
Libya 163 593 523
Saudi Arebia 172 | 1,005 | 2,356
Syria 206 356 646
Other M.E.
countries 313 T12 | 1,132
Middle East 2,668 | 9,412 | 9,498
Hong Kong 481 | u91 | 1,375 63 27 50
India 598 723 | 1,60k 686 752 60
Indonesia 388 963 | 1,302
South Korea 600 | 1,677 | 2,678 80 9311 3,188
Malaysia 366 528 800 32 14 7
Pakistan 522 Los 572
Philippines 869 596 900 99 2 20
Singapore 616 | 1,209 | 1,337 67 185 319
Other Asian countries 645 938 | 2,063 3L5 243 | 1,520
Thailand 543 573 { 1,200 9 10 30
Asia 5,628 | 8,103 |13,831 | 1,381 | 2,157 ] 5,262




Table 5

teel foreign trading balance

in the developing countries
(1000 tonnes)

) 1970 1575 1979

Southern Europe - 1,002 - 2,Lkg - 1,963
Latin America - 2,075 - 7,697 - 3,869
Africa - 2,592 - 3,286 - 3,456
Middle East - 2,668 - 9,k72 - 9,498
Asia = hyeh'{ = 5191"6 = 89569
Total deficit 12,584 28,850 27,355
Total deficit

(excluding 11,582 25,401 25,392
Southern Europe)

Source: IISI, Steel Statistical Yearbook, 1980




Taplie ©

7

teel foreigr trading belance 1r the developling countries

(1000 tonnes)

197C 1975 1979
Greece - 357 - 332 - L463
Portugal - 398 - k71 - 550
Turkey - 2u7 - 1,646 - 950
Southern Europe - 1,002 - 2,Lk4g - 1,963
Argentina - 500 - 1,730 - Le
Brazil + L - 2,7ho + 864
Chile - 1 + 35 + Lk
C>lombia - 262 - 233 - 363
Mexico + 20 - 629 - 1,303
Peru - 174 - 290 - 80
Venezuela - 5k3 - 1,311 - 1,147
Other L.A. countries - 5k - 799 - 1,838
Latin America - 2,075 - 7,697 - 3,869
Algeria - 170 - 903 - 1,0k2
Kenya - 12b - 90 - 202
Morocco - 26 - 373 - 289
Nigeria - 45 - 1,030 - 650
Tanzania - 61 - 52 - L3
Tunisisa - 54 - 121 - 2
Zaire - 131 - 75 - 2k
Zambia - 45 - L9 - -
Other African countries - 1,292 - 593 - 1,204
Africa - 2,592 - 3,286 - 3,456
Egypt - 165 -  8y2 - 632
Iran - 947 = 3,993 - 1,L482
Iraq - 339 -1 ,)485 - 2’097
Kuweit - 105 - 254 - 392
Lebanon - 228 - 234 - 238
Libysa - 193 - 593 - 523
Saudi Arabie - 172 - 1,005 - 2,356
Syria - 206 - 356 - 66
Other M.E. countries - 313 - T12 - 1,132
Middle East - 2,668 - 9,472 - 9,498
Hong Kong - L18 - Ley - 1,325
India + 88 + 16 - 1,54k
Indonesia - 388 - 963 - 1,302
Rep. of Korea - 520 - Tké + 510
Melaysia - "33 - 51k - 725
Tukistan - 522 - 405 - 572
Philippines - T70 - 594 - 880
Singapore - 5k49 - 1,02k - 1,018
Other Asian countries - 300 - 689 - 543
Thailand - 534 - 563 - 1,170
Asia - L,2L7 - 5,946 - 8,569




Trends

i1

Table T

of developing countries towards foreign trading

(percentages)

“

\
Trend towards exporting(1) Trend towards importing(z)
1970 1975 1979 1970 1975 1979
S. Europe 10.2 13.3 14.3 34.3 52.3 38.7
Latin America 8.1 2.0 9.1 17.6 29.2 19.5
Africa - - - 66.5 52.3 Ly.8
Middle East - - - 51.7 T2.0 65.6
Asia 13.7 1k.0 17.9 37.7 37.8 38.3
Total for the
developing countries 11.0 8.1 13.9 33.6 ho.9 36.6

(1) TE » Exports/Production as %
(2) TI = Imports/Production as %

Source: IISI, Statistical Yearbook, 1980




Table &

Exports Imports
productica cousumption

1975 1970 | 1975
Greece 5C.2 60.7 51.6
Portugal 5.9 kg.0 | LE.O
Turkey 1.1 13.9 | sL.o
Southern Europe 13.3 34,3 | 52.3
Argentine 1.9 22,9 | 1.3
Brazil 1.8 9.5 | 25.7
Chile 17.5 1.k 9.6
Colombia - 38.2 27.0
Mexico 1.3 L.s | 15.2
Peru - 37.8 | 29.9
Venezuela 33.6 | 55.7
Other L.A. countries - - - -
Latin America 2.0 9.1 [ 17.6 | 29.2
Algeria - - - 23.1 | 64.3
Kenya - - - - -
Morocco - - - 73.7 | 76.4
Nigeria - - - 72.2 | Th.6
Tanzania - - - - -
Tunisiae - - - 31.2 | 37.6
Zaire - - - - -
Zambisa - - - - -
Other African countries - - - - -
Africa - - - 66.5 | 52.3
Egypt - - - 17.9 | 53.2
Iran - - - sk.L | Th.2
Iraq - - - 5.5 | 73.9
Kuweit - - - 47.9 | T1.2
Lebanon - - - 32.6 | 80.4
Libya - - - k7.3 | 15.7
Saudi Arabie - - - k0.0 | 71.3
Syris - - - | 76.3 1 5.9
Other M.E. countries - - - - -
Middle East - - - 51.7 T2.0
Hong Kong 63.0 | 22.5 | L41.7 | 4.3 | 67.7
India 10.9 9.2 0.6 9.3 8.5
Indonesia - - - 65.0 | 66.
Rep. of Korea 16.6 | L6.7 | 41.9 | k6.9 | 53.8
Malaysia 26.2 7.6 | 36.2 | 60.4 | 71.0
Pakistan - - 75.0 | 75.4
Pnilippines 88.4 0.6 5.0 | 64.3 | 54.8
Singapore 58.8 | 98.4 (*) | 717.0 (%)
Other Asian countries 98.6 | 24.6 | 35.8 ND ND
Thailand 5.9 L.0 6.8 [ 68.5 | 51.7
Asia 13.7 { 4.0 | 17.9 | 37.7 | 37.8

(*) transit zone
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TECHROLOGY AND RESEARCH




Certgir stiatements on ihe iror and steel industry have recentiy
suggesved tnat il could ve fo.iowing ithe same patierr of
develcpment as the railways(*). As & bvasic activity, providing
indusiry witi essentisl products, it is now ar old industry
wriick has matured and is decliring: mcre and more of a liebility,
iess and less profitsble, it is gradually being taken over by the
tate and will tend to become z kind of pudb”ic service, offering
users a standard product based on slow technical development.
Today specialists from all sources are disputing this opinion,
regretting "that decision-makers and a number of theoreticians
should talk ss if the steel industry had reached its peak or is in
decline, since this has tended to give strength to protectionist
policies and to compromise adjustment processes', hoping that
"those responsible would urderstand that steelmaking is one of
the most important branches of the entire industrialized economy,
and thet it is destined to progress...... to the exteat that its

driving faciors are not stifled.....".(z).

2. In fact it seems tbat current technical developments in the
iron and steel industry do not match this image of a declining
industry. .Are these developments going to continue and accelerate
until real techmicel breakthroughs are achieved? This question

is asked for the eighties.

A, XNO MAJOR DECISIVE BREAKTHROUGE DURING THE EIGHTIES

3 There is general agreement that there will be no new techno-
logical breakfhrough of the kind of the Bessemer process,
continucus wide strip mill or LD oxygen steel-making during the
eighties. This is the conclusion which emerges from discussions
at the Amsterdam Conference devoted to "Changes in iron and steel

.(3)

technology "It is inconceivable that a radical new process

(i)Cf. Metal Bulletin, "Off the Rails", 15 Septembew, 1978 (editorial)

(2)Ed. Florkceky Jr.t Commanication to OECD Symposium, Paris,
February 1980.

(B)Conference organised by the Metal Society in September 1979.




£ mmnT o mdime ks AatanAnmA sablwm nlond FhTaed o
{ replacing the standard coldng plant/tlact furnece/

(4)

oXygen converter syster could emerge within the next ften years"

(5),

Tnis opinion is svmmarized by the Voest Alpine contribution

t confirms the eveluatiorn of the 0f£fice of Technology Assessment(é)
that radical changes could not occur until efter 1990.
4. The following table summsrizes some long-term technological
forecasts:
Table 1
Radically new processes Possible transition to a significant
industrial stage
1985 1990 2000
Production of steel using
1lasma are ?
Direct steelmaking (1) ? ?
Continuous steel production ? ?
Bydrometallurgical product-
ion of cast iron ? X
Steel rroduction using
nuclear energy ?
Various systems using
hydrogen ? X
Top casting of steel ? X
Coke substitute (formed
coke) ? X
Direct fabrication of
rolled products using - X X X
powder
Direct reduction process X X X

Source: Repart from Office of Technology Assessment (OTA)
in Metal Bulletin Monthly, October, 1980.

(4)Communication ‘rom Messrs. Sanbongi and EKomada in Amsterdam.
(S)Op. cit., page 83, based on "Industrial World", July 197€.
(6)"Technology and steel competitiveness”, OTA, US Congress, 1980.

(7)"Industrial World" of July 1976, cited by Voest Alpine, estimates
that this process could be economically feasible (profitability
stage) in 1990 and become a standard process in 2000,




3 KO MAJOR BREAKTHROUGE, BUT MULTIPLE DEVELOPMENTS AND ACCELERA TED

IMPROVEMENTS

Se There is general agreement that, during the eighiies, the
predominance of the main route, coking plant/blast furnace/cxygen
converter, supplemented by the scrap/electric furnace route, will be

confirmed and extended.

From the beginning of the eighties Thomas and Bessemer converters
and open hearth furnaces will tend to disappear completely. This

process has nearly been completed in Japan.

6. Whilst the sixties were noted for the extension of mass
production capabilities and the years 1974 - 1980 were a period of
adjustment, the eighties should mark the entry of steelmaking into

(8)

an era of "intensified technology".

Within the overall stability of the main route modernization
and intensification will increase, thus improving control of

operations and of conversion of the installations.

7. Modification and intemsification will involve the use of dry
quenching in the manufacture of cbks up to controlled temperature
rolling, and including more accurate control of the blast

furnace (pressure, temperature, distribution of the charge and

gas flow etc.), and more efficient refining of steel, etc. These
developments will allow the efficiency and profitable nature

of the main process tc be improved.

(8)

Cf. Fippon Steel News, October 1979.
Technological developments in the steel industry in the nineties. -

1960 - 1974 | 1974 - 1980 | 1980
Mass production Temporary ~djustments/ | Advanced tech-
techniques measures (energy nologies

problems)




Se The development of continmous pouring will signify in
perticular that the process has become fully developed. Continuous
casting was applied to 0.3% of world steel production on 1960, and
to approzimately 20% in 1979. This develcpment varied in accordance

with the countries concerned.

Table 2 (9)
Percentage of steel production
using continuous casting

1972 1979
Finland 73«9 88.8
Japan 17.0 52.2
Ita "y 12.7 46.4
West Germany 13.9 39.3
E.E.C. Te2 30.4
Kbrea, Republic of 0 30.4
Brazil 2.2 27.6
Usa 58 16.7
USSR 55 9.5
Whole world 8.1 20.7

It is anticipated that at least 80% of Japanese steel will be
continuously cast in 1990, a percentage which has been exceaded by
the Nisshin Steel Company since 1980 (81%). By the same date
Eawasaki Steel had achieved 70.3%, and Nippon Steel, Nippon Kokan and
Sumitomo 60% (10)

objectives, The Japanese, German, Italian and Finnish iron and

s With a considerable advance over their fixed

steel industries have led this development, leaving the majority of
the steel industries in the developing countries behind.

9. During the eighties this process of intensified and improved
technology v<1ll accelerate as a result of impulses from both

(9)EEC/Steel/25, page 93
(logapan Economic Jourmal, 23 December 1980




QUALITY

upstream and downstream., Economies ir energy and materials are
imposed frow upstream: steel production downstireax is (and will be)
increasingly drawn towards quality, in view of the emphatic demand
of users in search of products provide a reduction in weight and
corrosion (cars), the ability to withstand very low temperatures
(i.e. transportation of hydrocarbons in arctic regions, or
transportation of ING), or very high pressures and temperstures
(nuclear chemistry), etc. In addition, this tendency is linked
with the willingness of manufacturers to provide cheaper steel
products of & given quality such as stainless steels with & lower

(11)

nickel content whick are easier to work, and sheet steel for

cens without tin (tin-free steel), silicon-free sheet for electric

motors, etc.(lz).

10. These trends show the preoccupations of steel manufacturers
and their customers, both being concerned with homogeneous quality,
energy economy and economies in raw materials. High performance
and cheaper steels are required, but with improved specifications:
these two trends converge and finally merge together. In fact,
they both depend on the pursuit of quality and the application

of advanced technology which involves changing the priorities

(11)

By economising on metals, such as nickel, with a high energy
content.

(lzef. Nippon Steel News, October 1979. The following diagram
shows the two-dimensional effect of trends in market

recuirements.,
A Trend towards quality
A e.g. - High-performanée springs and
sheet for automobiles
- High silicon content electric
sheet
~ High strength reails
<
Trend towards lower prices
e.g. — Untinned sheet
- Ferritic stuinless steels
~ Silicon-free electric shéet

PRICE




specified above frox the invesitigation of nev systems and processes

to the perfecting of increasingly sophisticated products whick meet

the new reguirements.

1l. Thus an outline is sketched of technical changes which will
affect the irorn and steel industry during the eighties. Strong
impulses will be exerted from outside the industry, mainly

connected with the quection of energy:

- either directly, with a view to economising on energy
and materials in the steel-making process itself
- or indirecily through the supply of new products
complyir.z with new conditions for the application of energy.

These extermal impulses will result in the appeararce of ner

producte linked with a rapid improvement in processes, intermsal

dynamism being renewed by external pressures and vice-versa.

The Direct Reduction Process i

12, The Office of Technology Assessment considers that direct l
reduction processes constitute o® of the rare and radical technical !
advances of the eighties. In fact it is found (see Dossier I

"Projects") that iron and steel plant projects based on a direct

reduction process have multiplied durng the recent period. The

majority of these projects are based on the use of natural gas as

a reducing agent, in particular in the Midrex and Hyl processes

which are currently subject to successive improvements, allowing

transfer to continuous production and a reduction in gas consumptiona.

13, It is not easy to speak of "a breakthrough" in the Northern
countries, where the increase in price of natural gas, which tends
to fall into line with the price of oil (cf. Dossier II "Raw
materials and emergy") has resulted in the closure of certain
plants (Oregen Steel in the United States), the freezing of
projects (i.e., Hunierctcn Flant in ureat Britain), and a loss of

enthusiasm (i.e. Spain).

Nevertheless, one may question the effective impact (in the
"North") of the following new techniques or processes during




the eighties:

.

- +the use of coke-over gas for rroducing sponge iron( 3)

-~ the advance of direct reduction processes using non-coking
(14)

coal as & reducing agent
~ the use of very high temperature plasmas basedé on gas,

(15).

coal or hydrocarbons

t is rrobavle that the rapid increase in price of energy,
including non-coking coals, will not favour the general progress
(the breat:through) of direct reduction processes in the more

indusirialized countries.

14. On the other hand, the iumpressive number of new advantages
from the direct reduction prncess in developing countries is a
sign that a breakthrough is being achieved in oil countries which
have an abundant supply of natural gez. This breakthrough should
become even more apparent during the decads to the extent that
numerous developing countries, where prospecting has been poorly
carried out until now, will become o0il countries. This
phenomenon is occuring in West Africa, where the former oil
countries of Nigeria, Gabon and Angola have new oil neighbours
including the Ivory Coast, Cameroun, the Popular Republic of tae
Congo(16)

grade iron ore, and thus become candidates for the installation

and Zaire. These countries often have deposits of high-

of direct reduction plants.

15, Mexico has completed its first industrial process, the EYL
process; nevertheless, distribution and control of tne direct

reduction processes is carried out by commanies from the more

4
\13)See Communication from M. J. Astier, Paris, Metal Bulletin of
14 October 1980.

(14)DRC Process (Amcon, Davy MacKee), new Korf process, etc. Meta,
Bulletin of 21 Rovemper 1980 and 9 December 1980.

(15)Process proposed by SKF cf. SKF Steel Intermational 6 - 15.6.1979

(16)

Where production will jump from 2.0 to 7.0 million tonnes/year
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15. Mexico has developed the first industrial process, the HYL process;
this does not prevent the distribution and control of direct reduction
processes being ir the hands of companies belonging to the more advanced

(17

countries

The technical breakthrough represented by direct reduction will be
the more effective in those countries which do not have cheap reducing
agents (natural gas), not only in the financing and eomstruction of the
project but also the development of the research aimed at giving these

processes their overall extent.

C. TOWARDS THE MASS PRODUCTION OF EIGE-GRADE STEELS

The recent development of the iron end steel industry has shown,

under the pressure of higher quality requirements (cf. above):

- stagnation (or falling back) in ordinary steels,
-~ but considerable progress in high-grade and special steels.

In Jepen the respective indices for the production of these two

categories of produc*ts have devel-oed as follows®:

713 18919
Ordinary steels 100 84.8
High grade and special steels 100 122.9
Heavy sheet 100 56.L

More perticularly the production of stainless steel has ceased

to increase®* degpite the crisis, since 1973.

(17) Including the HYL proce -s, distributed jointly by the American
HYLSA company and the Swindell Dresser and Kawasaki comparies.

% Source: S. Hosoki and T. Kono - Amsterdam Conference 1979.

*# Source: "World Stainless Steel Statistics” Inco 1979. A recent
report rorecast that the demand for stainless steels would increase
up to 990 at a rate of 8% per year in the developing countries
(CRU). ‘
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In 1,000 tonnes 1973 1979 Index 1973 = 100
usa 1,71k 1,905 111
Japan 2,018 2,289 115
EEC 1,748 2,32k 132
Spain 52 156 300

This pressure towards higher quality has resulted in research into

new steels based on:

- resistance to cor-osion (offshore oil comstructionms),

- uses at very low temperatures (Arctic oil),

- requirements resulting from the mass production of engineering
products using steels with more stable properties (greeater
purity). _

It is significant that between 1974 and 1976, in the American iron

and steel industry, the majority of tne patents were taken out ir the
field of spec’al steels or the so-called high-strength steels:

NUMBER OF U.S. PATENTS GRANTED :
July 1974 - July 1976

General steelmaking
process

Carbon steels

Low carbon construction
alloy steels

High-strength low alloy
(HSLA) steels

Tool steels

Stainless steels

Heat resistant steels

Silicon steel
. electrical sheet
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However these high quality steels are not absolutely equivalent
in the present evolution of matters to "special steels” or "fine and
elloy steels". More precisely the process cf intersification which

1s in process will either take place or not.

16. The process of intensification will be reflected in particular

by & new structuring of the iron and steel industry where the distinction
vhich up to now has been very clearly shown between the (mass) productiocn
of normal steels and the production (in small quantities) of high grade
and special steels will tend to disappear as & result of the increasing
possibilities offered by conventional routes for the production of high
grade steels.

17. This new structuring will, in particular, involve:

- rolling at controlled or lov temperatures or with controlled
coaling, for example the Torsid process introduced by a grouwp
of French steel-mkers“e) or the two-stage production of

sheets;

- but mainly by the secondary refining of steel and ladle
meta.'llm'g“g), supplementing the oxygen steelworks (LD or
OLP) or electric furnaces making it possible to obtain, in
bulk, special and high quality steels'2?’. The special sbeet
intended for the production of gas end o0il pipelines foz
use in the Arctic will now de produced in LD steelworks of
high capacity together with meny grsdes of carban or low-
alloy steels.

(18) Cf. Metal Bulletin, 22 Pebruary 1980
(19) cf. K. Sanbongi, K. Komoda a3d T. Komo - op. cit.

Ladle degassing process..

ASEA, SKF and VAC processes

DH processes

HE processes

or AOD processes the practice of vhich is rapidly expanding.

(20) This makes it possible, by improving the quality, to reduce the
duration of the operating cycle. Cf. Revue de Metallurgie -
December 1980 or Metal Bulletin, 13 June and 1% November 1980.




1€. This expleins the accelerated alignment and merging of former
producers specializing in high-grade and special steels and large steel
uniertakings having mess production capacities based on oxyger converters
and high-output electric furnaces. It can be seen that "the reinforcement
of links between high-grade and standard steel production is natural"(21).
This movement arises from the increasing efficiency of the conventional
route, culmineting in the simultaneous mastery of mass and quality
production to the poinf where it becomes infinitely more costly to
manufacture numerous grades of high-grade and alloy steels in the older

special steelworks than in ordinasry high-performance plants(zz).

D. TOWARDS NEW DIFFERENTIATIONS ?

19. This development highlights the inadequacy of any evaluation of

(23), which less and

the iron and steel industry in terms of crude steel
less reflects the reality of the evolution of the iron and steel industry.
Eveluations in terms of crude steel, which have been useful and suitable

for many years, today tend to mask the possibilities of rapid increases

U,

in effective capacity (evaluated in terms of weight as well as in the
quality of the finished products).

There is also the risk of masking new differentiations between the
iron and steel industries in the industrialized countries and the new
industries in the developing countries. This question is directly
related to the implementation of the Lime objectives: what advantage
would it be, in effeci, to produce 25% or even 30% of crude steel if

(21) Statement of the French Ministry for Industry in Metal Bulletin of
13 June 1680 regarding line-ups between SACILOR and Pompey, SACILOR
and UGINE~-ACIERS and, possibly, between USINOR and CREUSOT-LOIRE.
Cf. "Le Monde", 16 April 1980.

(22) Cf. on this subject many examples in France, Austria, etc.

(23) Some estimate that one tonne of stecl manufactured in the year 2000
may be equivalent to two tomnes of steel in 197h. Cf. Annales des
Mines - November 1978.
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this production was not directed towards the manufacture of an
increasingly wide range of rolled products and high-quality steels,
whilst at the same time effecting econamies in energy and raw meterials ?
From this point of view the Lima objective needs to be qualified, from
the general viewpoint of a new method of evalusting the movement of

the iron and steel industry and giving preference to catculations

in reel terms, of final prcducts rather than the uncertain category

of crude steel(2h).

20. This development also poses the problem of a new differentiation

betwaen:

- firstly the advanced iron and steel producers, integrated and
multi-purpose, offering high quality mass production, and

- secondly the new iron and steel industries in the developing
countries, overcoming with difficulty the stages between the

phase of mass production to the phase of intensification.

As e bulletir of the City Bank hes emphasized: "the renewal of
campetition on the world steel market is based precisely on the rapid
development of techniques which improve systen operationsl flexibility
and reduce chts"(zs). The process of differentiation is also outlined
at severel levels: not only between the iron and steel industries in
the older industrialized countries and the industries in the developing
countries, but at the same time even within the group formed by the
industrialized countries, between the main group led in particular by
the integrated Japanese and German steel interests(26) and the others

vhich follow at various distances.

(24) The question of the difficulties resulting from the evaluation in
terms of rawv steel is put forward in EUROFER, IISI, Mr. Signora, etc.

(25) City Bank Bulletin - June 1980, p. 1k,

(26) Whence the reticence of German steel interests in regard to the
quotas established by the EEC (Davignon) to the extec-’ that they
feel that they have nothing to fear from competition either with
the Americans or the Japanes, or with the Third World.

Cz. "Steel quotas rattle the EEC" in Business Week, 10 November 1980.




21. The impact of this evolution will exert itself directly om iron
ané steel production and the economy of the industry, since iron and
steel installations will only cperate to specification under satisfactory
conditions of cost, price and cash-flow when engaged in high—quality

mass production.

The results of the Japanese gioups which, despite their low
market share (approximately 70%) have increased their profit during
the financiel year 1979-1980, fit into this perspective. Whereas in
many developing countries the iron and steel interests have to support
the cumulative weight of high investment costs, low market shares and
an average quelity level of the product.

22. It will also be exerted indirectly on the possibilities and conditicms
for the production of capital goods, in particular goods intended for
expanding outlets of the energy systems (mew oil, schists, coal, renewable
energies), in transport systems, etc. The manufacture of these goods

will require iron and steel products offering an excellent quality/price
retio or quality/weight ratio, or again improved machining properties(zT).
In the same way that it is impossible to produce tubes for oil and gas
pipelines if the sheet used does not meet the API standards(ee)
will be a risk in the future that it will become difficult, in the
developing countries, to progress in the production of equipment goods
wvithout passing through the importing of highly sophisticated iron and
steel products, the use of which will then tend to become established as

there

a standard. However this also shows the point at which iron and steel
production is linked to converting and to the manufacture of machinery

and equipment. It can be understood, under these circumstances, that

(27) Steels of the type at the present time developed by CREUSOT-LOIRE
permitting machining econamies (15 to 35%) and increases in cutting
speeds (50% and more); a category of steel already produced and
used by the Japanese.

(28) American Petroleum Institute.
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certain producers of high-performance steels (better machinability,
for example) prefer initially not to export their new production
so as to reserve them for improving the cost price and competitiveness

of their own engineering production om externsl markets.
23. This leads us to emphasize the following:

- the impossibility of envisaging any development in the irom
and steel industry without questioning its links (both present
and future) with the engineering industry and in particular
with the capital goods industry by posing the question: "What
iron and steel industry for which engineering industry ?".

In this respect & comparison will be made between the world
study on the steel industry and parallel work carried out by
UNIDO on the development of the capital goods industry in the

developing countries(zg);

- the need to take into account the massive preponderance of
the industrialized countries in regard to the manufacture
(and trading) in capital goods and, as a consequence, in
regard to defining the standards which control the use and
manufacture of these goods;

- the need to identify the possibilities for developing local

manufacture of capital goods progressively linked with local

iron and steel production. Is it possible to progress along

this lipne and how, 8o &8s to avoid limiting aneself to the
production of products depending om obsolete techniques but,

on the contrary, to master progressively the advanced techniques ?
How does one operate on the possibilities of alternatives

offered by the centrally planned econamy countries, etc. ¢

(29) Cf. Documents prepared by UNIDO/IS for the Warsav meeting of
November 1980 (ID/WG.324/L) and for the Brussels consultation
(September 1981).




2L. These questions reise further questions concernming the efficiency
of the treining programmes capable of leading tc the progressive
mastery of techniques and of the iron and steel industrial system.
Traditionally technical mastery in iron and steel production passes
through three major stages: firstly long products, them flat products,
finally high grade and special steels; firstly the prcduction of
ordinary steels in mass, then the production of high grade and special
steels in small quantities. Arrival at maturity of the availsble
routes implies already that the third stage be telescoped with the

two previous stages and that there is no longer - and this is at

least a risk - any mass production unless this production is not

also of high quality(30). How, in this caese, can one shorten the
delays and open up the possibilities for new iron and steel interests
to vaise themselves rapidly to this level of mastery ? Does this
reinforce the necessity to pass through the mastery of installatioms
of small or medium size before mastering installations of large size 7
In any case this underlines the extreme importance of circulating
information to ensure the integration of working teame, together with
the matching of iron and steel productions to the needs of its

downstream users.

25. The success of new iron and steel industries therefore implies:

- that they immediately aim very high: a very high technical
level as well as confirmed eapability in systems management;

- that they immediately pay attemtion to adapting and appropriating
techniques, that is to say research and development.

(30) Which introduces u new graduation into technological complexity.




_]25_

E. RESEARCE AND DEVELOPMENT : AN ESSENTIAL REQUILEMENT

26. The report of the Office of Technology Assessment(31) strongly

attributec the low dyramism of the American iron and steel industry
to the insufficient depth of research and development within the
industry. Omn the other hand, it is not surprising that the Japanese
iron ané steel irndustry has overtaken most of its competitors in this
field, especially &s, like the German industry it is increasing its
efforts, while funds available for R & D remain the same as in the

USA and decrease in France.

f31) Op. cit.
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Sums devoted to research, 1978
Japan T38A FRG France
Percentage of turnover (32)
devoted to research 14 | 07 | 0.7 0,443
Suns devoted to research
(USgm) 450 210 90 28
Index: Japan = 100 100 46 20 6

Sources IRSID Documentation.

27. The stake of R & D in the iron and steel industry is of
importance, becsuse it is not so much the devoting of rare resources
to systematic preparation for a radical technical breakthrough (of
the LD process type), as to reduce dependance on othérs, to overcome
delays, and to contribute to the operation of the steel industry

under acceptable economic conditions.

In fact, one cannot cover-emphusize the relationship between
research and high quality in steel production. In this movement
research tends to be based on quality control linked to the production
of continuously improved products, and to give new impetus to the
more basic knowledge and research relating to the chemical
compogition, physical structure and behaviour of steels which also
govern‘this production. The production performance of a steel
industry is, in fact, inseparable from the continuous preparation and

adaption of techniques to local conditions.

This orientation is even more necessary when steel production

involves the use of raw materials and local emergy sources which do

(32)01" which 0.25% for IRSID and & little more than 0.15% for
regearch carried out by steel companies on their own account.




not necessarily correspond with normsl international standaxrds.
Thus, it seems very wrong that R & D is often treated as a

"luxury product" irn the steel industry.

28, In addition ome must strongly emphasize the socisl, or rather
socio-economic, dimension cf research because there is a close
relationship between research for performance, production gquality,
and improvements in working conditions. The latter are closely
related with an improvement in & steelwork's performance, resulting
in longer refractory life, s reduction in time devoted to the
particularly asduous work of restoring refractory materisl, the
satisfactory use of the contimuous casting process, fewer surface
faults allowing & reduction (and even deletion) of the various.

scarfing operations, etc.

29, BResearch is thus organized at the site, starting from the
application of techniques and the pursuit of quality; research
departments must be created, these constituting an intermediste
link between production (where experience is accumulated) and more
fundamental research of the university type (localized and not
within a university). In any case, the rapid supply and free
circulation of information are basic conditions for emsuring valid
research, as well as the development of the collective application

of proficiency and kmow-how.

The Japanese iron and steel industry offers a very good example
of the close link which exists between production quality/berformance,
the development of work teams (JISHU KANRI) and collective know-how,
the intense and free circulation of infcrmation and the importance

of research and development.
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30. Finally we should emphasize the character which is necessery for

research not only for the most advanced iron and steel industries but

also for the iron and steel industries in the developing countries:

e2) The development of research capebilities i1s & condition of the

vitality and of the production of every iron and steel industry
which is already established. As is already well known to
produce is to assimilate, to produce is to adapt and finally to

invent. In this sense the expenditiwe devoted to reseerch form
part of the very life of industry.

b) A

definite orientation of iron and steel research is, furthermore,

the condition of entry into the iron and steel industry or of

the greater mastery of this industry by numerous developing

courtries whether it involves:

the better defining of the conditions of liability of small
or viry small sized units, - '

the development of direct reduction processes (or modules)
wuapted to the smellest sizes,

of the development of rolling mills for flat products (of
the STECKEL~-SENDZIMIR type) of smaller dimensions,

of the development of single casting machines with & single
line,

of the development of modern equipment designed as a function

of ease of malntenance, etc.,

and, more

generally, of the adaptation cf instellations designed for an

industrialized environment to the non-industrialized environments of the

developing countries.

F.  SUMMARY

31. The "Technology and research” dossier allows the following

hypotheses to be advanced:

a) Apart from the direct reduction process, it does not seem

possible to envisage a major technological breskthrough during

the eighties, but accelerated perfection of the standard process

supplemented by the "scrap-electric furnace" system.




b) Under the direct or indirect impact of the new energy data,
the steel industry is "attracted" towards quality, not only
the production of smell quantities of special steels but the
mass production of high-grade steels designed to satisfy the

increasingly demanding requirements of consumers and converters.

¢ The perfection of standard systems, and the trend towards quality,
implies that priority should be accorded to research and
development (and to the resources devoted to this end) in order

to "maintain" quality.

d) The direct reduction process is the only true technological
breakthrough, its development being largely governed by the
existence of natural gas resources. An acceleration of oil
research in developing countries mskes it possible to assume
that further countries will be capable of using this technigque.

32. From these hypothegses on development the following problems arise:

a) These developments are likely to result in an accentuation of

differentistions between:

- industries capable of echieving and mainteining quality and
of linking steel production with engineering and other
production systems.

- Northern iron and steel producers themselves and also between

Third World iron and steel producers.

b) These developments pose the question of the validity of "catching
up", conceived in the simple terms of quantity of crude steel.

¢) They also pose the question of the most suitable training
methods for providing know-how on a modern steel system (linked
to downstreem requirements), of channels end means of learning

curves in developing countries.




d) The direnrt reduction process "breakthrough" using natural
b &

gas poses the question of participation by Third World
countries interested in developing processes (large and

elso small) from the range of ores which can be used, etc.

33. Tne dossier allows the following objectives for internationel

negotiatiors to be determined:

a) Developing countries are particularly interested in the

b)

direct reduction method using natural gas. It is in their
interests that the widest possible use be made of this
process. It is therefore in their interests that research
be orientated in accordance with their problems and
requirements. At the same time, they have assets in the
way of hydrocarbons. This is & possible opening for
negotiation:

i) with the more advanced Southern countries in order

to sustain the adaptation of processes and the '
promotioz of R & D by means of regular financing; !

ii) with the more advanced steel industries of Northern
countries, using the energy asset in order to
orientate research and modifications and to accelerate
participation of the new Southern steel industries
in the application of research.
The new African oil countries, the Ivory Coast, Cameroun, the
Popular Republic of the Congo and Zsire, often have high-grade
ores, and may become candidates for the installetion of direct
reduction plants. Without doubt their possible productiocn in
1990 vould not be much in world production terms, but it
would not be negligible where the internal requirements of
these countries are concerned. In liaison with the African
representative bodies and within the framework of the Decade
of African Industrialisation promoted by the General Assembly

of the United Natioms, a specific negotiatiorn <s to be

organized to encourage the establishment and implementation
of steel projects.




c)

a)
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Research into new training methods for training human
resources carable of mastering the quality of steel products,
new technologicel processes and the sdministration of small
plants implies considerable changes in international
cooperation and technical assistance. These changes imply
modifications on the part of the industrial countries where
the content of tecbnological transfers and training
programmes are concerned. A discussion of the latter between

the parties concerned is itself & subject of negotiatiom.

More generally the organization of research corresponding
to the interests of a large number of developing countries
could also retain the attention of equipment manufacturers
and of engineering companies in the developing countries
themselves. The research into the best conditions of
viability of small-sized upits is a pramising field for

negotiation.
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LABOUR AND THE DEVELOPMERT OF
HUMAN RESOURCES
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1. Numerous works kave already emphasized the amount of training
and skill involved in extending the iron and steel industry in
developing countries. It is accepted that 1,000 employees are
required in & small plant and 15,000 to 20,000 employees in &
medium-sized integrated plant at the present time. Such numbers

are not easy to obtein in societies lacking in an industrial
tradition. Thus, the absence or limited number of experienced
personnel often seems to be an equally large or evey larger constraint
than the non-availability of raw materials and energy, or finsncing
difficulties.

A.  GERERAL LEVEL AHD SPECIFIC ABILITIES

2. In fact it is found that there is & correlation between the
relative level of steel-making progress in developing countries

and the general level of education (measured by the level of
illiterscy, the propcrtion of qualificatioms, etc.). This correlatiom
shows itself in the level of steel-making in the countries of Africa
and the Middle East, wvhere the overall level of education is the
lowest, and the countries of Letin America and Eastern Asia which

have had a generally high level of education for a long time.

3. The experience of the European mini~steel industries(”
that the existence of a high general leve. of education and an old
working tradition allows them to attain high productivity immediately,
vithout having to call in traditional steel-workers. It is true

that mini-steel industries are gimple production umits which are
largely standardized, as against the complexity of medium-sized

or large integrated plants. This is wvhy it is continuously

consir s

(1) Brescia in Forth Italy. In this respect, see the experience
of ALPA in the Paris regiom where workers were recruited with
no previous steelworks experience.
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emphasized that there is an iron and steel ipndustry trade, or
rather blast furnace, steel menufacturing and rolling trades, and
that there are steel-msking families where the trade is passed

from father tc son.

During the first quarter of the XIXth century a very large
number of British steel engineering foremen and workers were employed
in French steel-making plants(Z):
more than 1,000 workers from Lorraine (out of a total of 6,000
tc 7,000) who definitively structured the persomnel at the new

during the last decade it was

FOS plant in the South of France. In the developing countries

the satisfactory operation of an iron and steel industry requires
& tradition which does not exist ard vhich has to be created. How
can the creation of this tradition be accelerated, by what means
and short cuts ?  This is the problem, and it must be resolved
whilst taking account of technical developments in the industry
(See Dossier IV : Technology).

B. TECHNICAL DEVELOPMENTS, TRADES AND SKILLS

L.  The steel industry is undergoing rapid technical developments
involving, inter alia, continuous changes in manufacturing processes,
the introduction of automstion, and the need for quality, which
implies stricter tolerances, greater control and accuracy of

operations, etc.

(2) In order to transmit the more advanced technical know-how of the
British iron and steel industry. Cf. "Siderurgie et croissance
économique en France et en Grande Bretagne (1735 - 1913)"

- Cehiers de 1'Institut de Science Economiques Appliquées -
February 1965.

See also Gilles' monumental "Histoire des Techniques" - Ed. La
Pléiade, 1978.
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(3)

Commentators feel in genersal thet these ct -nges require

the upgrading of a minority of technicians and perscnnel allocated
to design, control and maintenance tasks, and the downgrading of
the greater part of the personnel employed on standard semi-skilled
worker jobs. Such changes would involve the disappearance of the

steel industry "trade" or "trades".

5. In this respect several investigations would be necessary
in order to evaluate, for example, the gap which exists (and
which is widening) between job descriptionms - which is the stake

in—~lved in the workers' struggle to defend a threatened status -
(L)

and the actual change in techniques and positions Discussions

on the renewal of collective agreements would probably bde full of
lessons on the direction of sociological changes under way as a

result of changes in techniques.

(3) Cf. the work of the Cemtre de Sociologie Urbaine (FREYSSENET)
in France. :

(4) In general, the names of trades and professions change in
accordance with technical progress, but with a delay due to the
braking action of statuses, pressures from parties involved and
existing skills of socisl-professional groups. The influence of
social-professional groups and specialized training creates a
tendency to diversification due to the reciprocal causality of
statuses on titles. Technical progress has an inverse tendency
towards a reduction of titles. But the overall operative functiom
of technicel progress is strongest in the long term. Thus Radovan
Ritcha and his associates in "Civilisation au Carrefour" (Ed.
Anthropos, 1969) shows that the titles of trades in the US
Department of Commerce dropped from several thousarnds to about
three hundred.

Nevertheless, the content of titles is an approximate (and
sometimes remote) reflection on the content and evolution of
technical progress. Hence the difficulty in defining tasks which
closely correspond with the evolution of functions and their scale
under the influence of technical progress. See P.F. Gonod: Pour
une planification conjointe de l'education et de le technologie -
Institut International de planificatioca et de l'education -
UNESCO - 1979.
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. Nevertheless the excessive and random nature of theories must
be emphasized. Based on findings relating to the weakening of the
old professions, these theories conclude that there is a general

downgrading without adequately questioning the zppeararce of new

skills. Numerous practitioners in the irom and steel industry
insist, however, on the absolute need for "responsible workers"

to permit successful automation, or the close relationship between
high quality products (in the steelworks and rolling mill) and

the accuracy of coordinateé worker operations. 60% of the economy
in energy achieved by the Japanese Nippon Steel Company between
1974 and 1978 was due to improvements in operational control, that

is to say operations carried out by the labour force.

T. Recent work has drawn attention to the poor operstionsl nature
of certain concepts, long regarded as & measure of the influence
of technology on work. In pearticular, traditionsl qualification
data is more reliable for identifying "downgrading" and "upgrading"”
processes resulting from technological changes for numerous reasoms,
not least of which is the uncertainty of the concept.

In relationships between technology and work, the latter
(i.e. employment) is often comsidered &s & passive variable(S) in
the same way as technological decisicns are considered as preliminaries,
work being modified accordingly. The concern - or curiosity - shown
in respect of technologies linked with the various forms of automated
production are imdicative of the "waiting" attitude regarding the
effects of technical changes. It is asked up to what point automation
will change work, if not society.

(5} Regarding the recognition of worker know-how in production
techniques see D. Mothe "L'autogestion goutte & goutte",
Ed. Le Centurion, Paris, 1980.
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In fact, research carried out on the strategies used in large
groups raises doubts &5 to the strictly passive nature of work,

even when brought back in essence to its dimension of employment.

In addition, through their own vicissitudes, the experiences
of technologicel transfer involve adapting the technologies of
industrialized countries to the nature of the work force in countries

accepting the transfer.

A1l of this assumes that the relationships between technology
and wvork are mutual.

8. In addition, the Japanese iroa and steel industry accords
considerable importance to the collective know-how of workers

(6)

organized systematically into work groups (JISHU KARRI) Apart

from the specialities of & given national context other examples

(
suggest‘7) that the cohesion as well as competence of work "collectives'

1]
sre an essential basis for technical-economic progress, and that
they must be taken into account when establishing training methods

and when organizing training.

After all, work is also a collective reality: +this fact is

often ignored.

It seems that there are not only work groups, but an actual
group skill, the content of which varies with the type of technology
applied. Thus there are very complex forms of group skills in process

industries where operation is based nn shifts.

(6) "Vcluntary group activities in Japanese Steel Industry", Nippon
Steel News - September 1979.

(7) See communication from M. Liassine (then Chairman and Managing
Director of the Algerian National Steel Campany) to the Dijon
Conference on the Transfer of Technology — September/October 1976.




9. Contradictory trends give rise to opposing interpretatioms.
On the one hand, it may be asked whether new technologies have &
tendency to dissociate old work groups and to eliminate them or
their skills. In thils sense, new technologies will fell into the
long history of work division graduslly applied to a&ll sectors of
the economy.

On the other hand it is also possible that the increasing
asutomation of mumerous production processes will result in the
emergence of new groups vhere semiology falls into step with the

"tricks of the trade” and the transmission of know-how.

10. Finally, it will be noted that several advanced techniques
currently being applied or perfected not only involve technical
changes but an improvement in working conditions. This is the
case of the following in particular:

- an improvement in the quality of refractory products and
better control of thermal shock, thus permitting & reduction

in the time spent in very laborious lining operations;

- the development of econtinuous casting, resulting in en

economy in costly and laborious scarfing operations;

- an improvement in productivity linked to planning
workshop facilities and environment (temperature, dust,
humidity, ete.).

11. It appears that the increasing requirement for quality and
accuracy is not compatible with difficult working conditioms,
cannot be achieved by means of a strict "industrial discipline®
alone, and that serious consideration must therefore be given to
the principle, hardly compatible with "Taylorism", which engenders
the downgrading process, i.e. the ever more pressing demand for
accuracy and quality. It is probable that during the eighties the
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problems of collective promotion of labour and rapid improvements
in working and living conditions (housing and transportation) will
tend to be considered as a decisive technical-ecomomic part of
industry, and no longer as a simple so-called "social" secondary

component.

C. TECHNICAL LEVEL AND TRAINIKRG CURVE

12. The questions of skills and training arise in different terms
depending on the céﬁntry and the level of experience slready
acquired in the iron and steel industry. Certain countries (such
as India) have steel-making experience which goes back to the
beginning of the century and which has constantly diversified.
Others are gaining experience in controlling their Pirst integrated
plant; finally, the majority have only e rolling mill, a small
semi-integrated plant or nothing at all.

13. Countries interested in projects investigated for 1990 are

distributed in the following three categories:



Table 1

Letin Americs

Argentinsa
Brazil
Mexico
Venezuela
Chile
Peru
Colambia
Ecuador

Central American
States (6)

Cuba

Paraguay

Uruguay

Trinidad
Sub-total

Middle East
North Africa

Moroceco
Algeria
Tunisia
Libya
Egypt
Syria
Iraq
Jordan
Lebaron
Saudi Arabia
Qatar
Bahrain
Abu Dhabi

(cont'd)

- 141 -

Level 1 Level 2 Level 3
(nothing, or (First experience ! (Advanced and
merely rolling with integrated diversified
mill or small plant, generally experience)
semi~integrated recent)

plant)

X
X A%
X
X
X
X
X
XXXXXX
X
X
X
X
10 in 3
X
X
X
X
X
X
X
X
X
X
X
X
X

*® X A = particularly advanced




Teble 1 (cont'd)

Oman

Iran

Sub-total
Africa, south
of Sahara
Mauritania

Senegal
Togo

Ghana

Ivory Cosast

Nigeria

Central Affican
Republic

Cameroun, United
Rep. of

Zaire
Angola
Zimbabwe
Zambia
Mozambique

Tanzania, United
Rep. of

Kenya
Ugandea

Sub-totel
Asia
China
Afghanigyvan
Pakistan
India
Sri Lanka

{cont'd)
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Level 1
(nothing, or
merely rolling
mill or small
semi-integrated

plant)

Level &
(First experience
with integrated

plant, generally
recent)

Level 3
(Advanced and
diversified
experience)

X

11

L T I B

14

XA

XA




Table 1 {cont'd)

Burmsa
Bangladesh
Malaysisa
Singapore
Indonesia
Thailand
Philippines
Vietnam

Popular and
Demoeratic
Rep. of Korea

Rep. of Korea

Other Asien
countries

Sub-totel

Level 1
(nothing, or

-

Tevel _
(First experience

Level 2

(Advanced and

merely rolling with integrated diversified
mill or small plant, generally experience)
semi-integrated recent)
plant)
X
X
X
X
X
X
X
X
X A
X
X
5 6 5

k. The distribution cf countries by regions and level is summarized

as follows:

Table 2

Latin Americs

Middle East -
N. Africa

Africa, souta
of Saharsa

Agia

TOTAL

Level 1 Level 2 Level 3
10 5 3
11 it 0
14 0
p) é
Lo 16 8

Whilst Latin America and Asia have already accumulated long and

complex experience, in certain cases, the Middle East and Africa are

still teking their first steps ....




situations intruduces th _rovlem of training

adapted to each level, in order to permit progress in stages.

Special interest is attached to the 41 developing countries
which are starting an iron and steel industry, or which have very
limited experience, especially as the steel-making experience of
industrial countries is mainly in respect of large integrated plants,
the development of mini-steel industries beirg & recent localised

develorment.

16. It must be added that technologica'! development in the iron and
steel industry in general implies a constant revision of training
methods. Thus a recent survey concluded that "changing technology
makes basic changes in the entire craft training system even more
urgent".(a)

In this respect, it seems that the frequency of studies and
research has not been ccmpatible with the ‘ncreasing requirement in
this field. Without considering this opinion as proven, it may be

noted that out of & list of 46 major surveys(g)

covering training
problems in the steel industry, 33 were carried out betweer 1964

and 1970, and only 13 during the seventies: 22 surveys were rarried
out in the United Kingdom but orly 5 in developing countries, all

before 1970.

This is why the initiative of the Iron and Steel Committee of
the International Labour Organization is particularly wise to
incorporate in the agenda of its October 1981 meeting the question
of the impact that the establishmert of iron and steel industries in
the developing countries will have on training and the development
of skills.

(8) "Changing maintenance requirements in the Iron and Steel Industry”,
A Report of a Research study carried out by the Industrial Training
Service on behalf of the Iron and Steel Industry Training Board,
London, September, 1979.

(9) Bibliography provided by the International Lsbour Organizatiam,
with UNIDO'S grateful acknowledgement.
/




D, PROBLENS OF MANAGEMENT

17. The opeict*ion of an iron and steel industry places it in a close,
voluminous and d mamic relationship with its suppliers upstream:
suppliers of ore, cenergy, limestone or refractory products whose
dispatch involves strict programming, rejecting out-of-stock
situations, and its downstrean customers, the purchasers of rolled
products whose needs and requirements become increasingly specific,

implying & maximur of continuous ccllaboration and joint research.

18. Under these conditions the effective operation of a steel works
depends on the degree of control of a complex industrial system which
mst, in order to assert itself, contribute tc shaping and reshaping
its environment. In this respect, it can be said that the importance
of the steel industry arises &as much from what it "promotes as from
what it produces"(lo). This applies to the Indian steel manufacturers'
successful undertaking in constructing the second stage of the BOKARD
plant whose "Indianisation" has required the use of some 500 Indian
sub-contractors of which the majority are participating for the first

time in this type .of operation(ll). V

19, The training of management in the steel industry cannot neglect
these wider aspects. Would it be possible to justify such mobilization
of personnel and technicians (in number and in qualification) for a
simple steel plant, if they are not effectively prepared in accordance
with the driving (polarizing) role which the steel industry is called
upon to play with respect to its economic environment, and systematically
trained in this respect? This requirement, linked with thz need for
integrated inter-sectoral} rlanniig, indicates the required content of

training programmes for executive personnel in the developing countries.

(lo)Communication from M. Liassine, former General Manager of the
Société Nationale de Si®érurgie Algérienne, to the Congress of
Arat Economists, October 1970,

(n)Ci‘. UNCTAD TD/B/C.6/27, 1978 1 "Achat de biens d'équipement et de
technologie dans le secteur sidérurgique".
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E. THE NEED FOR NEW APFROACHES

20. Everyone knows today, sometimes as a result of costly experience,
that & satisfactory training system is a basic condition for the
efficient operation of a new iron and steel industry. Delays in
achieving full production or erratic operation are evidence of the
generally inadequate mastery, up to the present time, of the
organization of training. Neither are *he users able to master
completely the contents of their training requirements, nor do the *
training staff have an exact definition of the knowledge which it

is necessary for them to impart. The market for training for the
iron and steel industry has developed very rapidly, but at the price
of false starts vhich have not yet been sorted out. Many questions

still remain:

- is it necessary to train all the personnel from the beginning,
or even progressively, on the site as the project takes shape ?

- is it necessary to train technicians for the iron and steel
industry in the under-developed countries according to the
standards and uses of the iron and steel industries of the
industrialized countries ? To what extent is it necessary
to revise and develop training systems adapted to specific

conditions ?

- how are the results of the training systems which have been
developed to be evaluated, and hence how is the pertinence
of the methods used to be judged ?

- how is storage of the training actions undertaken to be

effected, both on the side of the users and also on the

side of those involved in the training ?
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t would seem thet questions are just as numerous in regard
to the organization of Technical Assistance: is it necessary to
create high-level technical assistance ? Or is it better to provide
"on the site" technical assistance, based on senior technicians
and specialists ? Should intensive assistance, more limited in

duratior, be preferred to a lower level of assistance over a langer
period ?

21. In the field of training and technical assistance everyone,
including experienced iron and steel men, have much to learn, the
more so since the world industry tasken overall is emtering a phase
of change which is likely to pose questions concerning those forms
of management and the organization of work on which the architecture

of training systems is modelled at the present time.

. For the impact of quality requirements is not limited to the
implementa*ion of a quality control and inspection department, but
has repercussions on the whole of the industrial organization at
every level and in each of its camponents. For this reason "quality”
tends to involve not quality eomtrol at a relatively junior level
but one of the directors at the summit of the organization. Furthermore
the impact of <chis imperative of guality is reflected by a renewed
working organization parting company with the demarkstion of tasks
and tending towards »% the Japanese call the JISHU KANRI or "self-
ma.nagement"(lza) grcups. The American iron and steel industry is
in the process of opening up this route opened up by the Japanese,
in particular within the frumework of a nev sgreement negotiated with
the trades unions ir the sector(13). It is probuble that it will be
imitated by others. At all events the caomstruction of coherent training
systems should take into account this new situation so as to allow,

by utilizing all the possibilities opened up by training to the irorn

(12) According to the translation given by Japan Economic Journal

(13) Cf. A try at steel mill harmony - Business Week dated 29 June 1981.
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and steel industries in the developing countries, the possibility
of becaming modera and integrated industries ip this major movement
towards quality. '

E. SUMMARY

22. The "lLabour and the develcpment of human resources"” dossier
allows the following hypotheses to be put forward:

a) An incresse in the general education and tecbnical level
is of increasing importance in developing an industry
moving towards quality (understanding of processes, knowledge
of physical and chemical structure of materials, etc.).

b) The rapid development of the industry results in a
dovngrading/upgrading process which tends to replace
traditional trades in the industry. New skille appear which
‘seem to stert a reversal of trends: it is not just a question
of moditying a werk force in accordance with the relentless !
development of techniques, but also - in order to be
effective - of adapting techniques to the reality of the

work force.

¢) Modern iron and steel industries - in particular tke
Japanese experience, amongst others - bring to light the
collective importance of work and know-how, as well as the
social dimensions of technical development and their
reciprocal conditioning.
23. The development of the hypotheses allows the following problems
to be identified:

Experience shows that the collective aspects of the knovledge
of workers are not without effect on the operation of iron and steel

units; individual training of workers is not necessary, and has been

shown to be inadequate to guarantee a steady rise to full productiom.




&) The "collective worker" dns lesser
importance in developing countries; it seems that it is
more at this level than in the training of individual workers
that the main productivity problems of undertakings are

. involved.

b) The questioring of an accelersted process of task division

. (Teylorism) does not only fall into a perspective of "new
growth" and the emergence of newv velues in work, but under

modern steel-making conditions seems to meet the need for

efficiency.

¢) The "polarizing" nature of the iron and steel industry
underlines the impertance of the management function in
controlling & complex industrial system. This control probably
conditions the success of the industry as much as the technician's

competence.

d) The uneven nature of the steel-msking situation and the
experiences of developing countries requires: (i) a better
knowledge of training curves; (ii) a criticel eveluation of
the possibilities of taking short—cuts; (iii) the consequent
preparation of detailed training programmes which take account

of newv process technologiee (see Dossier IV : Technology) and
new quality requirements.

e) Further research is necessary in order to re—evauate labour
training programmes, perticulsrly under the conditions obtaining
in the developing countries. An examination of the problems
encountered when implementing investment projects and during
the operating stege (see Dossier VI) also shows the need to

improve training in respect of technological transfers.
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Research should be undertaken to devise better time scheduling

P - S G D e re]
Vi viGalidlux. Py

(33

afore or during the pericd of erection 7 It aleo

needs to consider its bes:i location: on the site or off the site ?

Such resesrch should be based on as systematic an undertaking as
possible in the evalustion and storage of the trairing activities
slready undertaken or ir hand.

Finally programmes should be developed for training managers and
higher level executives, taking into account pot only the need to
master an iron and steel unit but also to consider the impact of this

unit on its environment.

22. Ip order to help in resolving training problems, the following
objects of negotiation could be explored :

a) Aid by way of training to the 41 countries with limited
experience which propose to create or develop an iron and
steel industry could be the subject of a special investigation

to develop 2 specific programme.

b) Depending on the nature of projects, and in particular the
choice of technological route, the experience acquired by
certain countries in the "South" in the field of persornel

training could be negotiated.

¢) An exchange of experiences between steel industry administrators
and those respansible for the industrialization of developing
countries should make it possible to redefine the training
profiles, thus permitting the steel industry to play its rart

in full in a developing area.

d) The reorientation of training programmes should be carried out
as a function of the latest technological data from industry,
a discussion of relationghips between the development of
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techniques and the work force, the collective nature of work

and knov-how, its effects on methods of transfer and the
uncertainty which currently exists regarding upgrading/downgreding.
In this respect, the preparation of these new programmes concerns
not only the developing countries, bdbut also the industrialized

countries. This is why cooperation ir this field is of joint

interest.
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DOSSITETR VI

THEE DESIGN AND IMPLEMENTATION
OF PROJECTS
AND THE COMMISSIONING OF NEW PLANTS
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1. To design, implement, produce and control the manufacturing
processes and edministraticn of an iron and steel plamt are obligatory

stages of any project.

All of the variebles covered in the various reports come into
play throughout these stages: financing and costs, markets, prices
and marketing, raw materials and energy, technology and production
scales, the necessary infrastructures and the human resources. These
varisbles are associated in combinastions and proportions which vary
throughout the stages.

2. In this dossier we have tried to avoid repeating what has been
dealt with elsewhere, particularly finencing, a problem so important
that it is covered by a separate dossier.

This dossier has therefore been limited to problems which have
not been analysed elsewhere, or which require special explanation.

It will therefore mainly cover aspects of the design and
implementation stage: the necessary infrastructures, the methods of
implementation and the actors involved. The same applies to the
production and industrial management stage.

A. PROBLEMS DURING THE DESIGN AND IMPLEMENTATION STAGE

Aspects of design

3. In general the ability to design projects is lacking in the
developing countries. The same applies to the feasibility study and
project preparation stage. The domination of complex interdependences
is currently the privilege of engineering companies in industrial

countries. Local participation in developing countries is generally

limited to the detailed engineering (according to the terminology used
in Latin America). Exceptienally, Third Worid engineering companies
may take on a complex project from its conception to implementation
and entry into full production (e.g. the Dastur Company in India, the
Bufete Campany in Mexico, etc.).
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The list of 1950 projects (see Dossier I, table 12) reveals tre

existing imbalances aud lue ueed which the majority of developing

countries have of foreign assistance.

L, The first problem arising is the daager of losing control of
essential choices, this faculty being the mainstey of a policy of
(1)

self-reliance .

Engineering firms are generally linked or integrated with the
owners of technological processes, or are themselves the owners.
Where information is incomplete, the name of the engineering firm is,
ipso facto, that of the technological process. There is really no

chcice in the matter.

In order to make a real choice, it is necessary to reverse the
problem: to provide at least for a preliminary evaluation of
technologies, and thern to select an engineering firm. This implies:
structured technical-economic-marketing information and multiple-
criteria methods of evaiuating technologies involved in decision-
making(z).

5. The options are interdependent: choice of partners, financing,
legal structures, destination of markets, and the choice of equipment
suppliers and technologies.

Within these interdependences, financing appears to be the strategic
variable. The latitude available for decision-making by developing
countries is limited in the existing economic order (see Dossier VII:

Financ’ g).

(1) See URIDO study "The Technological Self-Reliance of Developing
Countries: towards Operational Strategies"”, UNIDO/ICIS.133,
15 November 1979.

(2)

See P.F. Gonod: "Matériaux pour de nouvelles politiques du
transfert technologique" - Reyue Tiers Monde No. 65 - January/
March 1976, and Le Fouvel Ordre Economique et les Projets '
Industriels - UNIDO, ID/WG.237/10, 16 November 1976.




The constraint of the necessary infrastructures

w(3)

6. Steel-making i1c s "development pole not only becance of +the

physical and economic relationships which it involves, upstream and
downstream, but also because of the infrastructure which it requires,

and on which its existence and efficiency depend.

This 1s why & steel-making project camnot be considered without
its supporting operations in the corresponding industrial fa.bric(h).
Often neglected curing the design stage, infrastructural problems lead

to waste of humen energy and financial losses later on during the

operating stage.

T. The magnitude of the problems to be resolved is proportional to

the degree of underdevelomment. The following non-exhaustive list

shows the main requirements of aa infrastructure: harbour, railway .
and road systems, supply systems, anti-pollution treatment workshops,

the adaptation of mining needs to the steel project requirements, a

telecommunications system, the necessary mte.rials' storage facilities,

spares and finished products, the installation of maintenance work- |
shops, and finelly steel distribution centres. To these must be |
added the importance of human and social infrastructures, without

which the stability of personnel would be illusory.

8. Transportation and the cost of transport play a decisive role in

the choice of locations, *. the extent that the volume of products

handled by an integrated steelworks is equal to approximetely four

times the production volume. The cost of maritime transpoi-t has

dropped in the most spectacular fashion during the last twenty years.

Thus, between 1957 and 1970, the cost of delivering a tonne of iron

ore to Japan dropped from USg 20.0 to US® 10.29, and the cost of .

(3 g

ee F. Perroux: Note sur la notion de "P3le de croissance" -
Economie appliquée No. 8, 1953; L'effet d'entrairement: de
1l'analyse au repérage quantitif - Economie appliquée, 1973; and
Albert O. Hirschman "The Strategy of Economic Development", Yale
University Press, 1966.

(L)

See G. Neyret: Réflexions sur la methode de projeter, construire,
constituer 1'eguipe de production, orgauiser et mettre em route
une usine sidérurgique au Tiers Monde - June 1976.




delivering & tonne of coking coal dropped from USg 26.23 to USg 1k.ko.
Thus, maritime transportation is used (and will be used) in preference
to continental transportation which is more costly and more difficult
to administer in many developing countries. One may question the
probable .rend of transport costs in the Puture in order to know

whether it will continue to benefit coastal locations.

Whatever the trend during the decade, developing countries will
find themselves confronted with the dual requirements of d=veloping
their harbour installations and their road and rail systems.

In the first place, it is necessary to provide a solution for
harbour installations used for imports. Investment costs for these
(5)

structures sppear to be considerable'”’, but the economies achieved in

operating costs are also comsiderable.

In the second place, these different tonnages, packed and
delivered in different ways, require appropriate installations and {
means of transport, but also organization to prevenmt hold-ups, double t
handling, unsuitable stofage and the halting of production.
Unfortunately, these problems generally remain underestimated for
economy reasons or &s a result of negligence., In fact, there is a
considerable temptation to believe that steel industry investment may
adapt itself (subject to certain work) to the existing enmvironment,
vhile in fact the latter must be modified accordingly.

Finally, decisions to be taken concerning inland transport must
not relate to the steel industry alome. The pulling effects of the
latter must combine, for example, with other objectives, for example
to develop a region or to reduce inequalities in regional growth.
These criteria must be taken into account from the moment a project is

conceived.

(5)

Dastur Engineering International, GmbH, study: "Report on World
Vide Study on the Irom and Steel Industry - Contribution to the
World Iron and Steel Scenarios up to 1990, October 1980.
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g. The constitution of supply systems 1s another infrastructursl

constraint. The supply requiremente (water, gas, eleciricity, elc.)
of a steel plant are so important that they often require special
investments. Problems encountered by developing countries in this
field relate in the first instance to an insufficiency of available
resources (in particular water), the timely installation of supply
systems or prcduction facilities, the reliability of supplies and
provision of means of storage or production in case main systems
fail.

When operators responsible for implementing the above conditions
belong to different organizations, problems of coordination and

planning between these bodies are very restrictive.

Telecommmaications systems

10. A steel plant requires national and intermational communications
(authorities, supplies, customers, etc.) and commmication with
security and healtl organizatioms (civil protection, hospitals, etc.).
This implies interconnection with the telecommmication system in
different forms: telephone, telex, post, etc. Under—development and
the location of the steel industry create commmication problems

vhich may interrupt normal plant operations.

Storage and maintenance installatiorns

11.  The comstraints of "continuous" operation assume the

construction of storage and maintenance facilities suitable for

salving the most diverse storage or maintenance problems. This

applies to mining supplies, where buffer stocks must alleviate the .
impact of failures, and to finished products. The absence of such

facilities in the "collective industrial fabric” leads to their

creation when a plant is built. Since the possibility of sub-

contracting is generally very low, the steel industry itself

cornstructs and administers these facilities. The constructiou of




repair and meintenance workshops with & large variety of msachines must
be envisaged in developing cowmtries. Fregquently, the price to be peid
is excess inste =d power, l.ecause this guarantees the plant against
production risks and constitutes a centre of assistance for other
industrial operations within the national environment. In addition,

a policy of equipment standardization ensures that a large number of

operational problems are resolved.

Distribution installations

12. The design of iron and steel plauts in developing countries must
take account of the product marketing policy. A multitude of small
urgent orders implies the need for stock production in order to

augment production rumns. Ir addition, experience shows that the
establishment of a product distribution system under the responsibility
of the producer results in the creation and development of a solvent

demand.

Sociel and cultural infrastructures

13. The insufficiency of so-called "social" infrastructures is
reflected in & negative impact on the morale and productivity of
workers: an absence of housing, inadequate transport, absence or
inadequacy of collective equipment which contribute to & minimum
"quality of life". It turns out that these "social" infrastructures
have a economic impact of considerable importance, and that it is
therefore rational tc consider them as such from the start without
waicing for their absence or inadequacy to bring in all the consequent
braking and bleecking effects.

14. Infrastructure constraints must be taken into consideration.

The functions of management must therefore inc..ude them, their object
being not only control of a strictly demarcated industrial plant, but
an industrial system with a supplementary integrating and polarizing

vocation.
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Methods of i~plementation

15. Developing countries must face up to the various types of
difficulties in implementing their industriel projects, for example
the selection of the method of implementation, the elimination of
obstacles to the participation of national operators, coordinatirg
constraints between designers, suppliers and comstructors, inspection
difficulties, the coherence of planning departments in applying
orgenizational work to the project work, locel administrative delays
and, finally, the influence of the method of implementation on the
success of technologicel tramsfer.

In order to understand the nature of the problems encountered in
developing countries it is necessary to idemtify the main parties

involved in the implementation, and the content of their tasks.

16. The actors involved in implementation are the following: &) the
designer; b) the supplier; c) the contractor; d) the holder of

industrial know-how; and e) the owner.

17. The designer is defined, in general and process engineering, 8&s

one who may exert the following responsibilities: general design,
definition of process equipment, preparation of leyout plans,
preparation of general equipment specifications, administration of
building and commissioning, supplies, inspection and testing,
coordination, planning, budgeting, preparation for commissioning, and
finel conformity checks. On the other hand, the detailed engineering
department is respomsible ®or workiag drawings, detailed drawings and
installation drawings in the following general disciplines: civil
engineering and earthworks, steel structures, electrical,
instrumentation, pipework, vessels and boilerwork. It is usual to
find that all of the above mentioned tasks are carried out within an

orgenization which combines both functioms.

18. The supplier. In fact, there are several types of suppliers

corresponding to the different types of supplies: ex-catalogue,

normal items, and special supplies.




Thus, the responsibility of suppliers is very different,
dependiug on the equipment delivered. For normal items, deliveries
are made from stock. For items in accordance with & standard,
manufacturing times are often specified, and finally for process

equipment, special manufacture is required.

Deliveries, grades, prices and after-sales service vary in
accordance with the suppliers and the cyclic tendency. Competition is
generally very hesvy, and financing thus becomes a cammercial

obligation.

19. The Contractor is respomnsible for construction and erection of

equipment (apart from the process), and cerries out work in acccrdance
with the detailed drawings. He is responsible for costs, deliveries
and quality of the work. He incurs comsiderable financial risks, and
his technical, human, materisl and financial precautions must be in
relation to the volume, difficulties and delivery dates involved in ,
work entrusted to him, i

20. The holder of industrial know-hov is not often explicitly

specified among the actors, because the designer and supplier use
their ability and industrial experience to produce their own designs
and carry out their own work. However, it is necessary to emphasize
his importance because in the majority of cases developing countries
do not have industrial knov-hov and must therefore use his services.
Since he has skilled labour, a thorough knoviedge of the technology,
Troduction and maintenance routines, a capacity for adaptation and,
finally, highly developed administrative facilities, he is able to
offer considerable services to the owner acquiring the technology.

21. Owner. Whilst control of construction is often sub-contracted,
because it is closely linked in practice to the design function, the
ownership function is difficult to sub-comtract because it covers
interests and fields which are the client's responsibility. In fact,
the role of the latter is to ensure that all the partners implement

his objectives. In this respect, lLe must ensure :
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- campliance witk quality, deliveries and costs during the design
ané construction stege;

- results which meet objectives in respect of technologicel
transfer, production, maintenance, and integration of lucal
partners;

- that the servieces of local administratioms and suthorities are
provided in good time, with the facilities required for operation

of the steel manufacturing project.

The verious industrial agreement formulae

22. The main actors are linked by financiers within the framework of
indvstrial agreements. These agreements are made in accordance with

the various formulse summsrized in Table 1.

These formulae include a variable number of functions to be fulfilled,

and which are assumed by one or more firms.

23. The industrial agreements(e)(Y)

are & concrete expression of the
cooperation required by the two partners and of the force relationships

between them .

Thus, the weaker & partner the more he will need the "packet" of
goods end services transferred. Paradoxically, a "strong” partner may
also import this "packet™ without inhibition - in the form of "turnkey"
plant - because he will have sufficient technology and administrative

assimilating capability.

(6) For a classification of industrial agreements, see S.N. Behrman:
Decision criteria for foreign investment in Latin America, Council
of the Americas, 19T7L4.

(7) For a detailed analysis of industrial agreements regarding
exportation on complex industrial plants, see Euro—economics:
Export markets for major industrial complexes - present position
and future prospects - Eurofinance - 1978.

(8) For force relationships in industrial agreements on technology,
see P.F. Gonod: Conflit-coopération dans le transfert technologique -
Mondes en Développement No. 14, 1976.

N —




TABLE I

Various types of industrial agreements

(between non-affiliated undertakings)

ormula "Break-down" | Design and "Turnkey" "Product in hand" "Market in
. formula supply formula formula formula hand" formula
Functions
Design X X X X X
Construction X X X X X
Supplies X X X X X
Transfer of
production X X
techniques
Transfer of If required, but If required, but
administrative limited scope limited scope
techniques
Compensation Compensation
Market agreement if agreement if X
requiread X rzaquired X
Suppliers' credit/ | Suppliers' credit/ | SBuppliers' credit/
Financing X X purchasers" purchasers' purchasers’
credits credits creditns
Compensation Compensation
Rav materials agreement if agreemert if
required required
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As otner countries progress, particularly the more advanced
countries ot the Third World - the semi-industrialized countries =~
they tend to select goods and services carefully in order to limit
costs, improve quality control, obtain their knovw-how, and also
incovrorste capital goods, services and local engineering (for example,
Brezil, Indie and the policy tried under the Andean Pact). Im such
cases, the tendency is in favour of precisely defined "break dowa"
formula. They provide better interdependence modes for developing

countries.

2k. Industrial agreement formulae adjust themselves to the types of

owner lieble to assume risks associated with the contractusl formula

(9),

considered

Table 2

Construction Type of The most frequently used

formula contractor formula in typical
relationships:

Conventiopal

steel-making engineering between industriel
countries

Breakdown formula

Design and supply between western and a

formula supplier sucialist economy industriall
countries.
turnkey
product between industrial and
Formulae (in hand assembler developing countries
market
in hand
Mini-plants asgembler between ?es§ern 1ndus§r1al
and deve’oping countries
Direct reduction between western industrial

process owner

ess and developing countries

(9) In accordance with siudy by A. Benbouali: Long-term Contractual
Arrangements for the setting up of capital goods in the Iron and
Steel Industry - UNIDO ID/WG. 324/6. - September 1980.
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industriel countries. In fact, the latter control the design, witit

the exception of some develeping countries previously specified, the
industrial know-how - with the exception of the HYL techmologicel
process and the use of charcoal as a reducing agent - and substantially
all equipment and process supplies. Likewise, they control costs and
finally - with a few notable exceptions - export capacities.

If a change of systems - such as a new internationsl econcmic
order - signifies the removal of constraints, one of the objccts of
international negotiations will be to limit or reduce constraints
arising as a result of the above powers which may be used to block
developments within a given period. Such povers must be carefully
distinguished from the power of decision-making authorities in

developing countries.. This is covered further on.

26. The various functions considered in the agreements have varying
impacts and financial "weights". For example, for an investment at a

virgin site, using the conventional route, the distributicn is as

follows:
Table 3
Functions % of investment cost
Design and coordination function 10%
Industrial know-how function S%
with standard Lo
“uppliers' }process 4s%
functions with standard 5% >
components
Contracting and transportation function 30%
Texes 104
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Tc be complete the teble woulé need to include information or
the Finenciel risks izcurred by each of the functions in executing thne
projects. These risks very from onme project to another, but the main

risks are assumed by the "contractor” fumctionm.

27. TFaced with the industrialization requirements and the lack of
design capapilities in developing countries, assemblers, due to their
financial power may comply with the request for complete plants ready
to operate. They offer their services in all branches of heavy

industry.

28. In various countries suppliers of process equipment, consulting
engineers and general undertakings having financial means become
contractors. A number of these, however, have not followed this trend
for various reasons, either because they had an actual monopoly (i.e.
licences, processes, etc.), or a market orientated towards
industrialized countries, or because they preferred to offer their
services as a sub-contractor to an assembler, or because their sector
~ of activity was located sufficiently downstream in the steel
production process, or agein because they did not have the necessary
financial means, and this could hav:z lead them to lose their autonomy
to the benefit of banks or other firms.

29. Thus, when importing complex integrated plants, developing
countries find themselves dealing with assemblers, and when
constructing special workshops they have to deal with engineering

firms and equipment suppliers.
The possibilities of competition or agreements thus vary.

30. 1In general, the list of partners will not include steel-making
enterprises from developing countries. This is due to the fact that
the engineering company or equipment manufacturer benefits directly
from this help, or that through his industrial group the contractor
may have recourse to the services of an integrated producer. In fsct
the producer's experience is transferred through the engineering
company or supplier, but it is rarely directly transferred to partners

in developing countries through the existing forms of industrial

agreement.




In fact, developing countries easily f£ind plant and equipment
suppliers, but few steel companies ready to assist them in their steel
production development. This situation is at the root of the
difficulties when plants are commissioned and enter into full

production.

31.  The linking of controls kas other effects. Assemblers rely on
the financial and economic power of industrial groups. Their links
with administrative political quarters and financial media allow them
to obtain financing for their customers. On *he other hend, in
contracts with oil countries they have the implicit or explicit
mission to participate in balancing the oil invoice by expanding the
exportation of integrated capital goods(w). Because they are few in
heavy industry, assemblers thus have the facility for establishing
international relations amongst themselves to control market trends.
Obviously this does not exclude competition, but at least it tempers
it. In fact, increases in investment costs, more than proportional to
the rate of inflation (see Dossier VII: Financing), leave no doubt

that these are a transfer of campensation for the oil transfer.

The trend of investment costs, financing facilities, the
distribution of techneclogy and the quality of technology transfer
cause worries in developing countries faced with the oligopolie

situation in industrialized countries.

Difficulties in managing construction

32. Certain developing countries are tempted to select the most
general contractual formulae in order to entrust the maximm of

responsibility in the design and comstruction to partners in

(10) This phenomenon is found in industrial countries which play an
importent role in the capital goods market. Thus it has been
calculated that between 1973 and 1977, Germany paid more than
half of the oil sum due to profits on the terms of manufactured
goods trading. Michel Fouguin: L'‘'adaptation aux conditioms
nouvelles de la croissance - in - "Spécialisation et adaptation
face & la crise Etats Unis. Japon, Allemagne, France, Royaume
Uni" - Economie prospective internationale - January, 1980
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industrialized countries. In other cases they have no other choice.
In fact, even in sub-contracting formulae, the investor cannot escape

the non-transferable liabilities of the owner.

He must face up to the difficulties inherent in exerting his
responsibility and problems arising while executing the project in
accordance with the contract formula chosen. A sketch of the
resulting administrative tasks is shown below, thus supplementing the
general aspects described in Dossier V: "Labour and the development of

human resowrces".

33. An analysis of the difficulties cammon to all modes of
construction may be useful in distinguishing the typical weaknesses of
developing countries and offer a framework for consideration.

In the construction stage, the owner will encounter the

following typical problems:

-~ the nature and quality of relationshipe with the partners
(effect of technology on the envirooment);

- the promotion of local manufactures, works and services;
influence on the cost, deliveries, quality and financing;

- adaptation of technological choices to local conditioms:
definition of limits for the use of local materials, packaging
of equipment (for example tropicalization), the possibility of
sub—-contracting, the possibility of effecting technological
transfers, etc.;

- checking progress against technical design planning, and
ensuring that it is compatible with the programming of sub-
structural vorks: inspection, follow-up, quality and quantity
contral, controlling speed of decisions, etc.;

- control of the budget: scheduling of expenditure, requirement
for funds, transfer of foreign currency, administration of
credits, calls for funds, etc;

- implementation of personnel and administrative orgsnizatioms
in liaison with the planning department, control of perscanel,
quality of training policy: recruitment, training, supplies,

customs clearance, etc.
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- assistance to foreign partners in administrative and technical
operations with local authorities: partners tax, custaoms’
clearance, work permits, building permits, problems involved
in connecting supplies, etc.;

- selection of partners in order to obtain a real techmological
transfer; .

- project final performance checks and capacity for settiing
disputes: performance tests, project balance sheet

(negotiation, arbitratiion) etc.

A1l of these difficulties form the core of construction

menagement problems in developing countries. The conditions required
in order to make & success of this stage and to face up to the
subsequent stages presuppose the following:

- an environment receptive to the introduction of the technology
concerned;

- good human and professional relationships between local
authorities, the project management team, project personnel
and the wvarious partners;

- a minimum of competence and potential qualities of the project
manasgement team;

- the adaptation of personnel and the team leader to the
facilities and difficulties of the construction method
selected, to ensure that they exercise their responsibilities
effectively;

- 8 widely distributed competence among the parties to ensure
that project and technology transfer objectives are achieved.

3k.  Without specifically analysing probiems and difficulties
encountered by developing countries in the various types of project,
we shall limit curselves to specifying the following:

- for turnkey formulae: a decision on the level of detail for
preliminary studies, and its influence on commercial tenders,
preliminary difficulties in defining lists of spares, problems

involved in formalizing performance tests on & contractual

basis, etc.;




- for breakdown formulae: the problems of distributing
decision-making between the designer and the cliant, problems

of budget revisions, limits on automatic "gadgets", etc.

B. THE MATN PROBLEMS DURING FRODUCTION AND OF INDUSTRIAL KNOW-HOW

35. This second stage is difficult to separate from the first, but it

also has its own difficulties. These are exasmined below.

The problems of developing human resources during entry into full

production

36. This period is the most delicate, since it requires the
progressive transfer of technical responsibilities to the owner's

personnel, in particular to test the quality of equipment.

Problems encountered by the owner are therefore at the interface
between the assimilating quality of the undertsking's human resources
and the quality of the technological transfer.

Recruitment end training difficulties

37. Developing countries rarely have qualified and skilled labour,
and vhen they build a steel project considerable difficulties are

encountered in recruiting personnel at every level.

The lack of industrial skills will lead to an emphasis on
scholastic qualifications, thus in general the youngest section of
the population is of interest.

The individual training of these young workers is generally
carried out quickly. However, their gensral understanding of the
production process will be so sketchy that th2y will be inclined to
consider their future position as underestimating their potential. To
these frustrations is added the fact that it ie necescary to organize

a managing hierarchy as quickly as possible, end this results in




various levels of command heing selected from the geme ege group.

Thus, selection cannot be based on practical experience, which is non-
existent in young workers. In addition, the resentment of some of
those who are not selected, and the small age gap between them and
selected personnel, will weaken the commané capacity and stebility of
the management. At another level personnel destined for production
will often be advantageously placed with respect to maintenance
personnel, whilst administrative posts will be entrusted (without prior
training) to young people coming from a secondary education. These

circumstances are likely to cause difficulties in the production stage.

38. The period of personal training for a young worker is genmerally
carried out in plants of the same type overseas, in specialized
training centres, then in a local plant. Overseas training poses a
multitude of problems: quality of training, follow-up, supervision of
young trainees in their leisure, regular contacts with their fiuture
managements, and linguistic and cultural problems. The wastage of
young trainees and breaches of contract during their stay oversesas,
are facts which have to be seriously considered. They are the result
of a professional rejection, a deliberate choice of another form of
civilization and sentimental attechments developed outside their

original environment.

In fact, it is not the candidates who are at fault. The
situation is not the same as that obtaining in certain industrial
comtries where recruitment becomes difficult because of the present
image of the "job" and the wmattractive salaries(11).

39. To these personal, social, cultural and professional difficulties
are added the problems of collective training using unsuitable training
structures designed more for traditional training of individuals for

individual requirements (see Dossier V).

(11) See the study: "Changing maintenance requirements in the Iron and
Steel Industry" - A report of a research study carried out by the
Inductriel Treining Service on behalf of the Iron and Steel
Industry Training Board, London, September, 1979.




The difficuities ul teclnicael assistance

40.  The start-up of iron and steel instailations is linked to the
transfer of techniques by partners in the project (engineering firms,
suppliers, etc.) but also by steel producing partners in the case of

developing countries.

The main difficulties encountered are as follows:

- the disappearance of qualified design and project personnel
who are transferred by the foreign party to other industrial
operations. During the start-up period other newly
expatriated foreigners arrive without & thorough knmowledge of
nev installations and with local personnel in training. This
causes discontinuity.

The absence of methods for acquiring industrial techniques is

reflected in the absence of transfer training(12) and the
frustration of personnel imder training who see this
wanderful opportunity for learming pass with no clearly
defined system of technological trans®er. This results in &
gap between the training acquired and the capacity to resolve

problems in an unstabilized production stage, and finally a

wegkness of local management in resolving problems of this

type.

Problems linked with industrial know-how

41, When installations have been commissioned industrial production
begins and new difficulties then arise when the production threshold
exceeds 50% of the production capacity utilization rate: it is

necessary to control the production umit.

Industrial management may be defined as "the capacity to use,
maintzin, adapt and administer a production unit under optimm
conditions for the type of production, the plant involved, specific

constraints and environmental objectives. It is exerted through

(12) The effort to define technological transfer training in Silvere
Serat's book "Realités du transfert technologique" will be noted
with interest - Ed. Masson, 1976.




organized production based on adapting, efficiently apolying,
brosdening und capitalizing on experience acquired. It assumes the
existence and utilization of formal supperts in resgect of technical
producticn processes, maintenance. inspection, progremming,

accountancy and cost control. It is based on the application of
edministrative facilities permitting declsions to be objective and to
be decentralized as far as possible to eusure speed, efficiency,
responsibility and control. It is reflected in the animation of all
organizations, thus permitting & real distribution of administrati-e
reflexes and the permanent mobilization of the humen element., Finsally,
it 1s the result of thorough individual and collective knowledge,
assimilated and expressed jointly to the benefit of an econaic and
social objective"(13).

42,  In order to acquire this industrial know-how, it is necessery to
combipe the capacity of the receiving medium to receive and maintain
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of the industriaiized party to

control., transmit and adap: the technology.

In iadustrial reality, and in particular in the steel domsin,

these conditions are rarely met at a~v one time.

L3. The industrial agreement formulae described previously leave
little place for the true holder of know-how, namely the producer in
an indus:rialized country. In addition, even when his collaboration
is obtained, he will not necescarily have the capacity to adapt his
technological knowledge to the particuler problems of a developing
country. Finally, the capacity of developing countries to acquire
technology is often relatively limited by a lack of awareness,
political motivation, and material and social encouragement by the

authorities.

(13) Definition of Mr. A. Benbousali




Lk, The acquisition of industrial know-how is achieved through the
following processes: control, meintenance, inspection, adjustment,
improvement, training, administraticn, innovation, design,
construction and transfer, and this causes each stage to be programmel

in terms of objectives, means and times.

Treining programmes for administretive personnel should thus be
linked as follows:

- for production: production and programming, productivity, work
organizetion, improvement of quality, economy of materials,
adaptation to market trends and standardization;

- for meintenance: maintenance, breakdowns and storage of
spares, preventive maintenance and work organization, major
repairs, equipment workshops and manufacture of spares;

- for administration: quantitative administration, accounts
administration, administration by cost centre and

administration by product.

Agein, it would be advantageous to re-evaluate the method of
training, to show means of overcaming difficulties in accordance with

the size of enterprises and the technological processes.

Ls, Marketing problems are in themselves important. Consumers often

use high prices, mediocre quality and late deliveries as the basis of
criticisms against local products; but the worst irritation is the
time needed for deliveries. National production is often protected
against competitive products, and users find themselves forced to buy
locally. Delays in the delivery of products do not allow them to

stabilize their own activities.

Where producers are concerned, short production runs, their
inevitable urgency, and the difficulty in clearing products disrupts
programming, especially when the authorities stress priority for
public or privete orders. High domestic prices are the coimnterpart of
export product promoting prices. However the posgibility of exporting

is an exception among developing countries. When such conditions
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exist, exporters must face the following disadventages: quelity of
products, deliveries, prices, speciel standards, speciel packaging of
products, and product quota systems for export to industrialized

countries.

Internally, the introduction of distribution centres brosdly
covering the territory, and delivering the most common standard
products, seems likely to reduce tension between producers and

consumers.

46. During the production stage, developing countries must face up
to difficult Tinencing problems, due to the high cost of investment
and the slov rate of achieving full production. These problems are
dealt with in the following dossier (Dossier VII: Costs and
financing), but it is of value to indicate specific traits at this
stage.

In efféct this is the period when, paradoxically, the
authorities have generally estimated that they have already made the
greatest sacrifices in establishing the project, and they become
anxious regarding the repayment of foreign loans whem poor production
results are obtained. They find it difficult tc analyse the situation
cooly. In eddition, since imports were previously obtained at lower
prices, this gives & bad comparison reference for the financial
edministration and a poor image for consumers. Funding and product
price problems thus become the daily preoccupaticn of the
administrators.

Lk7. Entry inte full production directly influences the financing

requirements during the operating period, due to its impact om the

capability for repaying loans and auy additional requirements which
arise, ceused by investments and due to final modifications to a

project and eny losses sustained.

These requirements are generally handled by bank organizations
other than those involved in the investment financial arrangements.
In addition, the easier it is to obtain project financing from
bankers, the more they frown on further requirements during the
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transitory stage and the harder it is to resolve the problems. In
general, bank orgenizations will reject any analysis until production
is stabilized. However, the requirements remsin and become greater:
they may even approach the investment smount. Urgent solutions are
therefore devised: eaid, increased prices, take—over of infrastructure
investments, reduction of tax on purchases, etc. In general, these
megsures are taken under the pressure of events and do not aliow the

problem to be resolved.

The politicel suthorities then become anxious, take the dossier
in hand and try to resolve the problem. This scenario is fairly
common in industrialized and developing countries, but with the
difference that since steel investment is less frequent in the
latter, the authorities are much more careful vis-a-vis future

investments in the steel sector.

C. SUMMARY

L8. The dossier "Design and implementation of projects and the

cammissioning of new plants” shows the following problems:

a) The low project design capacity of developing countries leads
to & risk that control is lost in essential choices, in
particular vith respect to technologies.

b) The importance of the physical and social infrastructures
required for the steel industry creates a system of
constraints which must be taken into consideration when
designing projects. Consequently, a steel project is the
installation of an industrial system with an integruting
and polarising vocation.

¢) The various modes used for implementing projects depend on
different partners and introduce different kinds of
difficulties. Industrial agreements are the polymorphic
expression of the cooperation required by the parties, their
method of association and the force relationships between
them. It is thus difficult to generalize on the various

situstions. Nevertheless there are common features.




Firstly, the implementation 1s subject to unilatersl control
on the part of industrialized countries which control the
design, the technological processes, the supply of capital
goods and consequeatly, the costs and export capacities.
Tonen, a&lthough industrial agreements involve agents such as
assemblers, contractors and engineering concerms, direct
cooperation between steel producers in industrial coumtries
is looser and sometimes non-existent.

d) Assemblers are powerful industrial groups and bankers. The
export of integrated capital goods leads to a considerable
increase in investment costs, which often means a
campensatory transfer to the oil bill.

e) When steel installations enter into full production,
developing countries must face up to numerous prcblems, one

of the most important being the adsptation of human

P e T S ==, -

resources. Techmical assistance suffers from the absence of
training in technologicel transfer. The same applies to
training programmes for administrative perswunnel, who
generally appear to be incompletely prepared for manegement
of & complex steel plant and the relationship with its
infrastructure. A reorientstion of technical assistance and
training appears to be a requirement for obtaining industrial
know-how on steel plants in developing countries.

f) The problems of treasury financing during the operating stage
are generally underestimated and are liable to be a serious

burden on the operation of enterprises.

49, Starting from these problems, the following objects of
negotiation may be identified:

&) The increase in the capability to design projects in
developing countries reises the question of concrete training
facilities in this domain in engineering companies in the

industrialized countries, and cooperation with those in




e)

e)

the developing countries.

This will involve an improvement in the publication of
infoimation on agreements between engineering companies acd
process owners. This also applies to methods and information
provided during feasibility studies in order to permit the
owner in developing countries to retain control of the

essential optioms.

Faults in the variouw: industrial agreement formulse lead one
to investigate the possibility of involving steel producers
in the industrial countries in direct cooperation with those

in the developing countries.

The considerable difficulties encountered during the

construction end operetionsl stages in ade_ting the training

e
.. .
nd sdminigtretive perscnnel lead T re-

of operators an
evalusting the training provided by the industrial cowmtries,
and to apply more effective training in technological

transfer.

The financing structures seem unsuitable in numerous
developing countries, and should be the subject of intermal

negotiation in these countries.
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1. Thoe neevy lrog aund sieel iodusiry luovolves toe mass production of

heavy products. In order to operate, it requires very costly and
large instellations. The iron and steel industry forms part of the

group of "cepital intensive" industries.

~

2. The iron and steel industry is also a low profit industry; losses
acrumuisted during the last few years by certain European steel
campanies have given rise to the idee of & declining industry from
waich no substantial contribution can reasonsbly be 2xpected -

certainly not quickly - to create an economic surplus.

Thus, the ircn and steel industry raises questions of costs and
financing, the weight of whickL _s particularly heavy in the majority

of developing countries.

A. COSTS PER TONNE INSTALLED

3. Unit costs have increased very rapidly; they have accelerated

during recent years.

L. Fifteen years ago, the average cost per tonne installed for an

integrated plant was about USg 350(1).

In 1975-1976, it was estimated that the cost of an integrated
(1)

plant on & virgin site was approximately US§ 800 per tomne ~’.

In 1977, the approximate cost per tonne was considered by experts
to be as follows:
US¢ 1000/tonne in the case of integrated plants,
(1 million tonnes annual capacity)
US§ 700 to 800/tonne in the case of extension investments,
US§ 300 to 350/tonne in the case of small semi-integrated

plants(z).

In fact, at this date, the above data probably correspond more to
investment costs in industrialized countries thar to investment costs

actually incurred in developing countries.

(1)
(2)

In current dollars.

W.T. Hogapn: Future Steel Plants in the Third World - Association
of Iron and Steel Engineers Yearly Proceedings, 1977.




5. In fact, it has been observed that the average cost of new
installations in the Braziliar iron and steel industry reached the

following levels in 1978:

on average : US$ 1L60/tonne
breasking down as follows : US§ 883/tonne for light drawn
products

: USg 167T/tonne for flat products

: USg 1850/tonne for special (3)

steels .

When the Japanese expert T. Kono estimated in February 1980(h)

the installstion cost of an integrated plant as US$ lZOO/tonne(s) in
industrialized countries, and USZ 1500/tonne in developing countries,

these estimates were largely exceeded by escalating costs.

In 1978 the cost of the Brazilian ACOMINAS project (evaluated at
USg 900/tonne in 1973) exceeded US$ 1700 (including working capital
and initial establishment costs) (6). The cost per tonne of the
Pakistani PIPRIApfoject rose from approximately US$ 1200 in 1973 to

USg 1750 by the end of 1978.

At the beginning of 1981, US¥ 1700 to 1800 vper tonne installed

wvere minimum figures for the construction of integrated plants.

An estimate of US$ 1730/tonne will be noted for the PARADIP
project in India(T) (where know-how in the steel industry is already
adyenced), and an estimate of approximately US§ 1700/tonne for an

extension of the SOMISA plant in Argentina(a).

Costs exceeding US 2000/tonne tend to become the rule, in such
projects as:
- ZULIA in Venezuela: i.e. approximately USE 3000/tonne
1(9)

(including coal mine

() Congress of the Brazilian Steel Institute, Rio de Jeneiro,
April 1980.
OECD: L'acier dans les années 80, Paris Symposium, February 1980.

In accordance with AISI egtimates in the United States, the
installatioa costs (hypothetical) would be of the order of
Us¢ 1,175/tonne. Se- AISI: Steel at the Crossroads, The
American Steel Industry in the 1980s.

Financial Times, 14 September 1978.
Metal Bulletin, 5 December 1980.
Metal Bulletin, 18 March 1980.
Metal Bulletin, 8 August 1978.

()
(5)

(6)
(1)
(8)
(9)




~ MISURATA in Libya: sbout USS 2600/tomne’ 'O’
- AJACKUTA in Nigeria: about USP 3000-14000/tonne(n).

The costs of semi-integrated or integrated plants using an
electric furnace/direct reduction system have followed the same

progression. This is shown by the following projects:

- DEKKHEILA in Egypt : direct reduction process and electric
furpace steelworks, (12)
approximately US® 1250/tonne

-~ JUBATL in Saudi Arabis: direct reduction process and electric
furnace steelworks, (13)
approximately US® 1000/tcane

- JIJEL in Algeris : direct reduction process and electric
furnace steelworks up to production
of billets, (1)4)
approximately US$ 2500/tonne .

(10) Marchés Tropicaux, 2 January 1981, for a -ipacity of 1.3m tonnes
(11) Revue de Métallurgie, December 1980

(12) Moyen-Orient Sélection, 28 September 1979

(13) Metal Bulletin

(14) Proche Orient Economie, 9 April 1980




There are various reasons for the increase in unit costs.

6. In the first instance they result from the particularly rapid
increase in capital goods for the steel industry from 1970: 35%
increase between 1960 and 1970, and more than 65% increase between
1970 and 1975.

Table 1
(15)

1960 1970 1975

100 135 218

This upward movement continued after 1975: according to a study
carried out in 1979, capital goods for the basic industries (including
capital goods for the iron and steel industry) would have increased
between 1973 and 1979 at an average annual rate three times greater
than the inflation rate, i.e. approximately 30% per year(16).

In fact, capitel goods for the iron and steel industry originate
in the main from industrialized countries which, in spite of competitionm,
are able to impose their prices. The manufacturing capacities available
in India, Brazil and some other countries have not yet reached a level
vhich permits them to effectively extend the competition and thus

influence prices.

7. The cost of equipment has & direct influence on total amortizations
and financial costs. This introduces a differentiation between iron and
steel industries (new) in the developing countries and iron and steel
industries (old) in the industrialized countries; on the one hand between

entirely new investments and on the other between investments or extensions.

It has been estimated that in 1976 amortization and financial costs
represented on average in the United 3tates US® 21.9 out of a total cost
per tonne of US® 364.8 (6.3%) and in Japan US$ 37.1 out of a total cost
per tonne of USg 248.3 (14.9%).

(15) EEC "Investment in Commnity Coal-minery and Iron snd Steel Industries"
and P.F. Marcus "World Steel Supply Dynamics", New York, March 1976.

{16) North American British Committee - Basic Industries - Lomdon 1979.
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By contrast it was estimated that in 1978 amortization and
financial costs relating to an entirely new unit had risen to US$ 177
per tonne in the United States and US$ 199 per tonne in Japan, for
costs per tonne installed of US$ 1,050 and US$ TOO respectively.

In the developing countries the average cost per tonne installed
tends to exceed US$ 2,000. This is reflected in smortization and
financial costs which oscillate between USE 200 and US$ 400 per tonne(ﬂ)
and hence reach a totel which is equivalent to the cost of ordinary

steel on the international merket.

8. The increase in costs reflects the impact of conditions in the

developing countries, where the construction of a steel plant:

- implies the copstruction of harbour, road and rail infrastructures

and housing and social facilities;

specified, these being likely to affect the -amount of investment
by 0.5% to 3% per menth of delay. The major part of this
(18)

surchaerge generally involves a transfer in foreign currency s

- involves modes of the "turnkey" or "product in hand" inclusive
type of project, leading likewise to surcharges (for the supply
of additional services and for actual or extended cover of

"rieks") varying from 33% to 10080197,

- assumes systematic and costly operations for treining young
inexperienced perscnnel, i.e. US$ 100 per tonne installed for
the Libyan project at MSURA'I!A(QO).

(17) Mr. D'Astier, SEAISI Quarterly, (last quarter 1980) estimates the
total of amortizations and financial costs as 15% of the cost per
tonne installed. Cf. also the paper by S. Gerdan Johann Peter at
the ILAFA Congress in September 1980 (ILA¥A Review, December 1980).

(18) Note from Mr. Benmbousli, UNIDO, November 1980.
(19) ditto
(20) Marchés Tropicaux, January 1981, First evaluation.
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Developing countries pay for the experience gained with costly
construction periods and the purchase of training, technicsal or

administrative assistance. ,

9. In this context where large size signifies increased construction
difficulties, and increasing costs of coordinated opersations to obtain
technical and sdministrative expertise, the law of scale economies
based on a simple relationship between volumes and surfaces tends to
be brought into question, and no longer operates automatically and

in g8 linear manner in every case.

The consequences of increasing unit costs

10. In the main, it is the developing countries which bear the weight

of installation cost increeses. The ircn and steel industries of the

industrialized countries which were developed during the last few years i
in Japen and, to a lesser extent, in Europe, have benefitted from costs |
per tonne installed of less than two to three times the costs currently

borne by the developing countries. In addéilion they are able to increase

their capacities at relatively reduced costs in the form of:

- modular extensions (20 million tomnes possible in Japan),
- simple extensions (30 million tonnes in the United States and
20 million tonnes in Japan)(21)

while the developing countries cannct escape the more costly investment

per plant.

(21) "Brownfield" or "Rounding out", see Steel Industry Economics, by
H. Mueller and Kiyoshi Kawahito, Japan Steel Information Centre.
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11. The increase in unit costs is making iron ané steel investment &
massive outlay which is incompatible with the financial capabilities
of a large number of developing countries:
the constructicn of a 1.5 million tonne integrated plant requires
capital assets equal to US§ 3 billion, whilst the comstruction of .
& new steel capacity of 20 million tonnes in 10 years assumes
that Brazil is capable of devoting to it US$ 3b, then gradually
USg 4b and possibly even US$ 5b per year.
12. The increase in unit cost has repercussions on the industry's
operating costs. An installestion cost per tomne of USE 2,000 results
in an approximate charge of US$ 200 per tonne of steel producei
(approximately 10%). This magnitude is being approached by some costs

and prices spyecified by the Brazilian iron and steel industry for the

year 1978: [
production costs : from USE 243 to 340/tonne |
expor: prices : from USE 240 to 290/tonne
domestic selling price : from US® 420 to L4BO/tonne

(drewn and rolled products)

It can be seen that such high costs upset the balance, if one may
speak of a balance, in an operation where profitability has become a

problem.

13. A negative consequence of the increase in cost of repeyments and
interest is that these tend to become a determining cost frctor, whilst
a reduction in operating costs of a few dollars requires a sustained and.
considerable effort(zz). This trend involves the risk of discouraging

efforts to promote growth in enterprises in the developing countries.

(22) Article by S. Gerdan Johann Peter (ILAFA) - doc. cit.
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B. STZEL INDUSTRY OPERATION: COCSTS AND PROFITABILITY

1k, The iron and steel industry is one of the industries particularly
affected by the crisis; mejor European steelworks accumulate losses,

whilst the Americans complain that they are caught between prices and

squeezed by competition, sfter having been held at too low & level by

administrative pres--ires and increasing costs. This is also the

complaint and claim of European or Brazilian steel manufacturers.

Trends in prices and costs

15. Prices have suffered the impact of the crisis and fierce inter-
national competition on the open markets, even if domestic prices have
been less affected than export prices. In real terms, at the end of
the seventies, prices had hardly caught up with the level reached in
l97h(23), while costs on the other hand had never ceased t¢ increase.
In the developed countries the average vnnual rate of increase of the
main iron and steel inputs rose during the period 1965-1976 to 8.5% in
the United States, 7.5% in Japan and 10.5% in EuroPecﬁ*\. This rate
then accelerated during the last period, 1970-1978, the rates then

being 12%, 12.5% and 18% respectively.

16. In the developing countries the rate of increase in costs was
even faster. In India, between 1965 and 1969, production costs
increased on average 9% per year‘zs). In Turkey, production costs
leapt fram US§ 393 per tonne of flat products a- 1 USE 460 per toone of
long products in 1978 to USE 636 per tonne of flat products and

USg 526 per tonne of long products in 1979(86).

(23)
(k)
(25)

Revue de Métallurgie - December 1980.
H. Mueller and Kiyoshi Kawahito: cf. doc. cit.

National Productivity Council of India "Productivity trends in
iron and steel industry in India", 197k.

6 . . .
(26) D.P.T. "La structure de la siderurgie en Turquie et ses

problémes”. Average production costs in latin America rose to
USg LL3 per tomne in 1978.




17. Cost trends are the result cf highly differentiated trends for

each of the main factors structuring these costs:

- in spite of a recent delayed recovery, the price of iron ore has
undergone e relatively marked reduction. Between 1965 and 1970

the average price of iron ore and the average price of merchant

bers changed as follcws: 1965 1279(27)
lron ore 100 189
Merchant bars 100 k15

- on the other rand the price of labour and energy underwent & rapid
increase during the last two decades, apd in particular during

the most recent period:

1960 1976 US$/tonne of (28)
USA JAPAN EEC USA JAPAN EEC Sveel
1. Lsbour 62 27 23 128 50 91
2. Iron ore and scrap 20 L3 24 52 Ly Lk
3. Energy 18 20 17 59 61 70

- some data has already been given relating to the trend of repay-

ment and interest costs.

18. The appended graph shows the increasing influence of labour and

energy with respect to the relative "weight" of scrap/iron ore. It

will be noted in this respect that production costs are affected by

similar trerls in the developing countries:

. the same trepd towards a reductiou in the relative cost of ircn ore;

. the same trend towards & rise in the relative cost of energy when
coking coul and oil products are used. On the other hand, the
availability of natural gas constitutes an increasingly remarkable
benefit for countries which produce it in abundance;

. the same trend towards a rise in labour costs, the relatively low

level of salaries being largely offset by low work productivity;

(27!
(28)

Revue "Acier Arabe" No. 3 - 1980.
H. Mueller and Kiyoshi Kawahito: ef. doc. cit.
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de i fipen-
cial charges. Personnel and amortization ccsts are rising, now
representing more than 55% of production costs in certain new steel
industries instead of the LO% fizure in certain Zuropean stecl

industries.

Profitability in question

19. As a result of the trends in costs and prices, the "profitability"
of the iron and steel industry is brought into question. Profits only
appear at the end =f a long period. The first dividend was only
distributed in 1975 to shareholders of the Brazilian company USURIRAS
vhich started in 1956. Today the iron and steel industry is regarded
as being a business with little profit, and even as an unprofitable
business which should be treated as & public service. According to
the World Bank, "fow new iron.and steel projects are todsy .ixely to

satisfy reasonable criteria of econamic profitability"(zg).

20. Nevertheless, it is noted that the results obtained by the
various steel companies are not all negative. Whilst French,
British and Italian compsnies accumulate losses, the main German
companies maintain their financial equilibrium and the Japanese
companies are increasing their profits in spite of market shares of
T70% or less.

Tatle 2
Pinancial year 79/80 compared with T8/79
Turnover Profit before Ret profit
tax

Nippon Steel + 17.9% + 122% + 134%
Nippon Kokan + 13.L4% + 156% + 1LL%
Kawasaki Steel + 19.5% +131% + 187%
Sumitomo Metal + 19.0% + 14o% + 156%
Kobé Steel + 15.9% + 55% + 87%

@9) J.W.P. Jaffé at the IISI Congress on behelf of the World Bank in

October 1G677.
- Report of proceedings, page 107.
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2penase iron and steel industries have A common
feature in that they are strongly or very strongly integrated down-
stream with the market on the one hand, and with the converting of

steel products on the other.

The Pfive large Japanes2 steel manufacturers, like the German
Thyssen, Krupp, Mannesmann or Klockner compan’es, are also large
engineering firms, engineering suvppliers and industrial groups whose
steel-making activity i1s made use of and vhose profitability is
closely linked with downstream activity. The control which is
exerted from one end of a process to the other also peruits control of
the value transferred from upstreanm to downstreaz, from the profuction
of iron ore to the production of steel on the one hand, and from the
production of steel to the production of machinery and equipment on
the other.

An investigation into the development of the French productive
system between 1959 and 1972 3°) jdentified this sawe general tramsfer
process from upstream to downstream, and in particular from inter-
mediate industries (including steel making) to capital goods

industries.

22. The evaluation criteria proposed by different people (i.e. the
head of the Algerian steel company and a spokesman for the World Bank)
come within this perspective of valorization (profitability) through
the downstream link.

The former General Manager of the National Steel Compauy declared
(31) in effect that "The Steel Industry in Algeria is not ashamed that
it is & "nomprofitsble" industry. It refuses to make a secret of
the fact or to hide it with price manipulation. On the other hand,
it knows that its mere existence, by the upheaval which it implies and
vhich it requires to ensure its survival and development, creates 8
nev and ever more integrated industrial world, expanding under its own
weight, in which its usefulness and profitability (since this is the
end-product of usefulness fo- us) will be undisputed ..... The most
important &spect of the steel industry phenomenon is the industrial

drive whicn it engenders. Thus, we Lave no fear of seeing the ucteel

(30]

INSEE "Fresque historique du systéme productif", Series E,
October 1974, pages 135-1L2.

(31) M. Liasgine: Paper at the lst Seminar of Arab teel-makers,
Algiers, December, 1970.
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industry divert part of the national income for its ow. Lenefi., and
we feel that an investiment in steel-making is an investment in ail

sectors”.

On the other hand, before the Congress of the Intermational
Steelmakers Institute .4r. Jaffé recognized that "the main justifica-
tion for building an iron and steel industry in & developing country
today is the desire of the country to becaome self-sufficient in the
production of basic materials required for the engineering industry
a1d to provide protection against sharp fluctustions in the export
price of steel. All of this is based on the certainty that a
national steel industry will contribute to the acceleration of
industrial development in general and to the growth of steel consumer
industries in particular"(32).

23. These analyses allow & link to be made between the trend in
costs, profitability, economic trénsfers between sectors and financing
problems. The rapid increase in costs and low or non-existent
profitability explsins the difficulty in guaranteeing the fiazancing of
projects. Nevertheless, it will be noted that money lendefs are
interested in numerous projects, regardless of the difficulties
involved: this would be incamprehensible if steel making did not make
downstream operations profitable, thus ensiv+ing the commerzial (and

finally profitable) nature of the iron and steel industry.

C. FIKNANCING THE IRON AND STEEL INDUSTRY: CONSTRAINTS AND PROBLEMS

Preliminary note: self-financing and indebtedness

24. The history of the iron and steel industry during the last twenty
years shows that the performance of the various national steel
industries has been very diverse where the structure and origins of
financing are concerned. From 1961 to 1971, Northern European
countries and the United States based the vitality of their growth
mainly on their self-financing capabilities (62.9% and 55.2%

Ga] M. Jaffé: TISI Congress, October, 1977, see page 108.




respectively in the United States and Western Germany). However,
Jepan and Italy preferred to borrow, ané their percentages were 26.L%
and 20.L4% respectively(sa). This has not prevented either the Japaness
or Italian steel inaustries from making great progress. It is true

that che historicel and econamic context of these steel industries is
very different frcrm the context of steel industries created or project:d
today in developing countries. In fact, steel industries are rarely
sufficiently advanced to possess appreciable self-financing capability.
It is estimated, for example, that the self-financing capacity of the
Mexican iron and steel industry was of the order of 26.8%, while that

in Argentina did not exceed 12.7%(3h)

. In the case of Japan the
borrowing mode of financing it typical of the national economy; it

is administered and directly fed by the national bank system. On the
other hand, where the financing of iron and steel industries in the
developing countries is concerned, the absence of self-financing
capabilities signifies not only recourse to sources of financing outside
the industry, but in general means obligatory recourse to foreign sources
of financing, using a foreign financing system, with respect to which
the margins of manoeuvre and freedom are nerrow and scmetimes non-

exzistent..

25. The weight of financial constraint already weighs heavily on the

iron and steel industries of the develcping countries, and it will be

even heavier in the caming years. The order of magnitude of the cost

of realising iron and steel projects _aunched or studied in the developing
countries up to 1990 will be US$250 billiom.

26. The implementation alone of development plans for the Brazilian snd
Mexican steel industries will involve respective costs of approximately
US? LOb to 50b and USP 30b to LOb, corresponding to an average annual
expenditure of US$ kb té U8 5b in the case of Brazil and US$ 3b to

US$ kb in the case of Mexico, with a total of US$ 9b to US$ 11b per
vear for the whole of Latin America. In 1977, US@ 2,630b alcne was

(33) Le financement des investissements dans la sidérurgie mondiale
de 1961 & 1971 - IISI Brussels, 19Tk

(34) siderurgie Latino Americana - No. 221 - September 1978.
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(35)_

devoted to iron and steel investment in this continent This
highlights the amount of capital which has to be mobilized and,
consequently, the weight of constraint which must be removed to permit

such mobilization.

27. Numerous recent examples show the weight of the financial constraint
and the transfer of decision-meking capabilities to the money lender,
who finds himself effectively in a position to halt, delay or advance

& project.

Because of lack of financing, numerous steel projects have been
cancelled: the ITAQI I and II projecte in Brazil, the NADOR integrated
steel project in Morocco, the TIKA project in Zambie, the integrated
plant project in the Philippimes, etc. Others have been deleyed or
postponed from one year to another: in Argentina the extension projects
of SOMISA and SIDINSA, in Venezuela the ZULIA project and in Brazil
the ACOMINAS, TUBARAO projects, etc.

" 28. Other projects encounter fewer financial difficulties. This is
generally the case with projects started in hydrocarbon producing
countries, in particular the Libyan project which will obviously be

& unique example of a steel project built without borrowing. However,
certsin projects are moving forward, including some in non-oil producing
countries, and the possibilities and modes of financing are analysed

below.

Participation of firms and direct investment

29. The participation of foreign firms in the capital of new projects
launched in developing countries is an oléd process, currently

characterized by simultsneous advance, stagnation and withdrawal.

30. The process tends to expend into the field of iron mines: the
majority of the mining projects being implemented or studied generally
include direct financial participation by public or private foreign
groups: 1in Australia, Liberia, Set.-gal, the Ivory Coast, Gabon,
Argentina and Mexico. It is the systematic policy of the large

(35) Metal Bulletin 25 July 1980.
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Brazilian state mining company, Comranhia Vale Do Rio Doce (CVRD)} to

enter into ,joint ventures with various foreign compsnies.

Table 3 (36)

Participating % participe- . e Field of
company tion Subsidiary activity
C.V.R.D. 51 Minas Da Serra Iron ore
Gerel SA
KAWASAKI (Japan) L9
C.V.R.D.
BOZZANO SIMONSEN
(Brazil)
RIPPON KOKAN (Japan) Mineragao Hime Ltd.| Iron ore
NIPPON STEEL (Japan)
MARUBEN (Japan)
KOKAN MINING (Japan)
C.V.R.D. 50.9 Amszonia Iron ore
Minerageo SA
US STEEL (USA) Lhg.1
(withdrawn from _ -
project)
C.V.R.D. 51 Nibrasco Pelletization
NIPPON STEEL (Japan) kg
RISSHO~-IWA TRADING
Co. (Jepan)
C.V.R.D. Itabrasco Pelletization
FINSIDER (Italy)
C.V.R.D. 51 Hispanobras Pelletizetion
INI (Spain) kg

31. This procedure is slso frequently used for special steel
projects, for example MEXINOX in Mexino and MAHINDRA in India, with
the participation of the French PUK Group (Ugine Acier), or the
special steels plant projected in Nigeria with the participetion of
the Indian Company BIRLA, whilst NISSHIN STEEL (Japan) has ¢ ‘share in
the capital of ACERINOX in Spain and Creusot-Ioire has a sheare in the
capital of ACEROS DE LLODIO, alsc in Spain.

(36)

Source: H. Erdemli "Stratégie d'une entreprise d'Etat miniére,
le cas de 1la C.V.R.D." - IREP, Grenotle, September 1978.




32. On the other hand, the situation is emhiguous in the field of
standerd steel production (medium cr large projects); whilst certain
firms are increasingly withdrawing, for example US STEFL with respect
to Spain or Brazil, others continue to show an active interest in
steel-making irn developing countries. This applies to the following
in particular:

- Germen and Luxembourg firms, i.e. ATH, Mannesmann, Klockner,
Korf and Arbed in Brazil (Mannesmann, Belgo-Mineira and Cosigua
extensions) in Malaysia and in the Gulf. ’

- Japanese firms in Brazil, Argentins, Mexico, Egypt, the Gulf,
ASEAN, eteo.

- Itelian firms in Brazil, Zaire, etec.

Firms interecicua 1n direct investment overseas are, in general,
large firms, but it is noted that initiatives are also taken by
smaller firms, Zor example in iNigeria, Cameroun or Liberia where

medium or smwall projects are imvolved.

Certain developing countries reject proposals for direct
acquisition of holdings. Others, on the other hand, seek such

[ —

proposalis, but refuse or are reticent with firms whenever the latter
consider that the risks are too high or that the guarantees are

inadequate.

Financing and guarantees: The role of the State and
(37)

international organizations

33. The first reaction of investors and firnance companies is, in
fact, a demand for solid guarantees against the risks incurred. Two

types .l organization provide such guarantees.

(37) For an analysis and details of the various financing funds,

gee A.R, Parigh and 0.J. Zeman "Financing the steel industry
in developing countries" in The Steel Industry in the Eighties,
Metal Society, 1980.
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34. Tne firs:t 1s the national State and its own organizations.

"o,

The success of &n iron and steel projzct started in & developing
country assumes, in fact, total support of the Government in
particular in respect of financing" ....<38). Thus, it is not
surprising that State control of an iron and steel industry shculd be
rapidly extended: States controlled 23% of world steel production in
1950 and 53% in 1980. In the Third Worid this proportion rose,

during the same period, <o 80%, the majority control of the State
operating in countries with political regimes as different as Algeria,
Brazil and Korea. State guarantees facilitate financing arrangements:
they als facilitate participation in joint ventures with foreign
firms. Exemples of this are numerous, i.e. in Brazil (USIMINAS and
TUBARAO projects), in Nigeria (special steel projects), in Mexico
(Japanese-Mexican project), in Argentina (SOMISA and SIDINSA projects)
and ir Egypt (the DEKKHEILA project).

35. The second comprises internationsl financing organizations and,
in partieular, the World Bank group to the extent where ".... even if
contributions from the World Bank to Third World steel industry

financing are on a relatively small scale, the approval of this
(39)
"

organization is regarded by other lenders as a guarantee ....

In fact, in this field, the World Bank group plays several roles:

- firstly, by direct participation through the International
Financing Company, it offers a guarantee to direct
investors: ~f. the participation of tuhe IFC in carital for
MEXINOX (ne;dco),‘ COSIGUA (Brezil), DALMINE (Argentina), th.
KOC and BORUSAN projects (Turkey), the AHWAZ projects (Iran),
ate,

-~ secondly, through agreed loeans, the Bank opens the way to
other public and private lenders. Loans from the World Bank
to the iron ard steel indu*try, which were rare, have increased

during recent years to US$ 563 billion over a period of 3ix

(38)
(39)

Communication from M. Jaffé, op. cit.

M. Jaffé, op. cit., page 10T.

[




years, financing more than 10% of the cost of eight large steel
projects in Brazil, Mexico, Turkey, Egypt, Iran, etc. A
question arises regarding the possibility of ar even more
pronounced undertaking by the Bank to finance the iron and
steel industry during the eigaties in order tc permit an
improvement in the general financing conditions (i.e. duration
of loans and interest rate) and to offset the probably

increasing reticence of "commercial" money lenders.

Financing iron and steel production: structure of loans and

lenders

36. Borrowing is thus the essential requirement for financing new
iron and steel industries in developing countries. Installations
based on project financing involve not only the World Bank group but

a series of actors ranging from foreign states to Eurc-market lerders.

37. The limiting case is & Saudi State loan of USE 220 million to
Syria for the comnstruction of & pipe-making unit. The loan was
granted in 1675 and was to be repaid, free of interest, over thirteen

years, starting in 1983 !

38. Certain arrangements involving public and private actors

represent & deliberate policy of co~operation by a foreign State.

For example, the Japanese State is arranging an external loan totalling
approximately US§ 300m for comstructing the first integrated steel

plant in the Republic of Korea under the following conditioms:




Japanese Governmern:z
Overseas Economic Cooperation Fund
Eximbank of Japan

Bank credits arranged by the Japanese
suppliers (i.e. Nippon Steel, Nippon
Kokan, etc.).

: USg 31 million
: USE 46 million

: US¢ 50.5 million

: Approximately

US$ 170 million

Financial arrangements made within the framework of Soviet

cooperation (with India, Pakistan, Iran, etc.) are similar to the

above.
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: Some examples of Japanese loans to the Brazilian Steel

Industry
r Date of Amcunt of | Period Period Interest
Steel - - Kotes
company loan .loz-a.n of repay-|of grace rate
agreement| (Millions | ment (years)
¥ ) (years)
CSK L.10.1972] 16,500 15 3 T% Used
completely
26.5.1976| 65,000 153 33 8% Kot speat
COSIPA |L4.10.1072] 20,000 15 3 T% Used
| completely
26.5.1976] k0,000 153 33 8% |[Not spent
USIMTNAS| 4.10.1972] 20,000 15 3 T Used
campletely
Source:

IETRO, Economic Cooperation of Japan 1979.




Teble 5: Some examples of loans from the World Bank

Steel Country Date of Amount of Interest
company loan loan rate
(US¢m)

' CSN Brazil Febiuary 1972 6k.5 9%
USIMINAS Brazil April 1972 63.0 9%

) ERDEMIN Turkey April 1972 76.0 82%
COSIPA Brazil June 1972 6L.5 9%
SICARTSA Mexico September 1973 70.0 9%
CSK Brazil August 1975 95.0 10%
COSIPA Brazil August 1675 60.0 10%

Source: Federal Trade Commission - Bureau of r-mncmics, November 1977




2G. "Supplioar" credits (or even "purchaser”" credits) are linked to the

(ko)

overseas supplies which they are designed to promote . Credits

granted by the "Eximbanks" (of the United States or Japan) are also
associated v th equipment exports. It will be noted that, in both
cases, these two credit categories benefit from official cover, coming
directly or indirectly from the supplier's country (through its banks,

insurance companies or Administration).

40. Credits granted by commercial banks generally grouped in consortia
or in syndicates (the 98 banks controlled by Morgan Grenfells for
financing the Brazilian ACOMINAS plant - US$ 505 million) are sometimes
negotiated by the mair equipment supplier or group of suppliers. It
is certain that e loarn agreement is facilitated by the presence of

the States, World Bank or an Irternational Organization (Inter—
American Development Bank).

41, From credit granted by commercial banks, we pass to credits
contracted on the Europesn market or its "periphery” where the
contractor (country) plays a more decisive role than interest in the

prcject itself or the prestige of his sponsers.

42, In all cases it is found that financing conditions have tended
to became more rigorous in respect of the duration of loans, periods

of grace and interest rates, particularly during the recent period.

The financing conditions which predominated ten years ago were
an average loan neriod of fifteen years, & period of grace of 3 or
33 years and an interest rete of T%. Today the tendency is towards
medium~term loans of less than ten years, and interest rates have
escalated to above 10%.

On this subject, see the dispute between the USA and the EEC
regarding the more favouratle conditions of credit granted by
certain countries.

(40)

——— e ——ys
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45, This is 2 dangerous trend for the future of siteel manufacturing
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in numerous developing couniries, especially as the demané for
essential credits involves linked credits, and hence competition
with the erparsion of local czpital goods production and services.
In addition, the demand for adéitional credits on the Burc-market
risks compromising the financial balance of new plants due to the
credit period being totally unsuited tc the effective rate of

entry into full production.

44. Finally, considerable attention will be given to the fact that
States and Internmational Organizations become key-actors in financing

arrangements for Third World steel companies, either directly as a
result of the funds which they provide, or indirectly because of

the guarantees which they offer. The role played by Banks is
obviously not negligible, but it tends to become secondary to the
extent that the banks concerned are governed most of the time by the

poéitions taken oy the public actors concermed.

The Pinancing of steel production : new openings and

possibilities?

4%, The financing constraint does not exert a uniform impact on the
various developing countries; it is of little consequence in countries
rich in hydrocarbons and has no affect at all in countries with a

low population which are oil exporters such as Saudi Arabia, the
Emirates, Libya, etc.

46. The increase in the price of o0il between 1979 and 1980 gave
0il exporting countries s new financial capability. For the
moment, apart from financing national steel installations in Saudi
Arabia, Gabon, the UAR, Oman, Iraq, Iran, Libya, Algeria, Rigerisa,
Mexico, Trinijdad, Indonesia, Malaysia, etc., 0il capital and in
particular Arab capital, has only exceptionally participated in

financing steel installations in foreign countries.
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- a mining procject at Guelt, in Mauritania, financeéd
jointly by the Arat, Saudi, Kuwaiti ané Abu Dhabi
Funds, the Islamic Bank and QPEC, and a »0lling miil
project at Nouadhibou financed by the Abu Dhabi Fung.
(Information supplied bty the Secretary for Arab Funds
Coordination in Kuwait);

- & pipe producticn project in Syria based on Saudi

capital;

- & pelletization project in Bahrein (for supplying
direct reduction plants in the Gulf) based on Kuwait,
Iraq and Saudi capital).

48. For the moment the developments are therefore limited, but the
financial potential of 0il exporting countries is considerable.
This certainly constitutes a possible broadening of financing

sources for new iron and steel projects in the developing countries

49. Meanwhile the main money lenders in the industrial countries show
sustained interest in a certain number of countries or regions which
they consider promising for more global cooperation. It is obvious,
for example, that Mexico, Brazil, the Gulf region, Malaysia and
Indonesia are included in these areas, since techmical aid and
financial participation is liable to encourage profitable reciprocal
arrangements, for example in terms of supplies of hydrocarbons and

raw materials, or in terms of outlets for industrial products and
services, From this point of view steel projects will probably
obtain approvel and financing in Mexico and Brazil rather than in
Africa south of the Sahara, and in Indonesia and Malaysia ratner
than in the Philippines, etc.

(k1)

Large reservoirs of raw materials, large producers of kydrocarbons

and large markets of today and tomorrow possess advantages which will

(hi)OPEC development funds now being constituted could, if necessary,
becore an adequate institutional framework for such operations,




make thel Interesting and ever sought after borrowers during the

eignties.

50. The second worl. study also drew atteniion to the more glebal
and complete forms of cooperatiorn starting with an analysis of the
Zrazilian example of TUBARAO* whnich, simultaneously, involves : &
rationel state (Siderbras 51% of capital) and foreign steel firms
(i.e. Kawasaki Steel and Finsider with 24.5% of capital each). The
demand for capital is met by the State and firms wishing to expand
their field of operations, but which are s8lso on the luokout for
supplies of raw materials as well as outlets for their techniques
and equipment. The resulting cooperation is not free of contradictionms,
to the extent that the additional capitel supplied by the Japanese
perty (loan of USE 700 million) is linked to the Brazilian party
purchasing Japanese equipment which the Brazilian industry has the
means of producing. But the project proceeds within a framework of
cooperation which irvolves more extensive reciprocal arrangements

and more glebal intierests.

51. The participation of the Soviet Union in the construction of
steel plants in several developing countries apparently shows both
anslogies and special features

BOKARO (second stege) and VIZAKAPATNAM (negotiation om first

stage) projects in Indis

PIPRI project (being completed) in Pakistan

ISPAHAN project (second stage) in Iran

ISKENDERUF project (second stage) in Turkey

HELOUAN project (second stage completed) in Egypt

ELHADJAR project (seccnd stage being completed) in Algeris

AJACKUTA project (first stage) in Nigeris.

The agreements concluded for implementing these projects involve
Soviet participation in financing and the supply of eguipment and

technical assistance; they sometimes include the repayment of loans

* UNIDO - Deuxi’me étude mondiale sur la sidérurgie, 1978.
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sometimes payment in kind, starting from the time & plant enters

into full production.

52. These agreements are included in the more global cooperation
undertakings which generally exceed the strict framework of steel
manufacturing, made in general with countries (c¢f. above list and
Annex 1) whose weight, evaluated in terms of mining or oil riches,
existing markets or potential, or strategic positions, is not

negligible.

53. Finally it will be noted that South-South relationships are

starting in the steel manufacturing domain, for example :

-~ Tbetwsen the Republic of Korea and India : agreement linking
technical cooperation
to the supply of

iron ore.
- between India (Kudremukh
iron ore) and Iran
then USSR
Trinidad
Pakistan

ané KRigeria, with BIRLA group
participation in capital for
a special steels plant

and Middle East (Abu Dhabi,
Oman, etc.)

- Dbetween Brazil (COFERRAZ and Paraguay : supply of capital,
and TENENGE groups) equipment and technical
assistance for the new plant

at ACEPAR
- between Algeria and Guinea t for the supply of iion
ore direct reduction unit
at Jijel
- between other Asian and Nigeria 1 for the comstruction
countries of & small plant in a joint

venture
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having mineral resources (iron ore) or hydrocarbons; their
development hence reinforces the polarization and differentiation

phenomens which have already been ncted.
D. SUMMARY

55. The "Financing" dossier allows the following problems to be
identified :
< a) The rise in unit costs (per tonne of capacity installed)
has accelerated; it results :

« from a development specific to the industrialized
countries (the price of capital goods as a privileged
means of exchange)

. and & situation specific to the developing countries
which is that of the logic of the costs of training
(these being higher in larger plants).

The rise in unit costs has repercussions on the increase in
production costs, and the tendency seems to be maintained
throughout the decade.

b) The iron and steel industry suffers from a double squeeze
between costs and prices: input costs which increase {in
particular energy and equipment) and rolled product prices
due to the pressure cf the world crisis. It thus suffers,
rather than profits, from excessive intersectoral economic

transfers.

c) In fact, regardless of its’strategic aspect, the irorn and
steel industry only finds its full economic justification
when integrated in a long process which extends up to the
converting of steel products (the engineering industry).
The inclusion of an engineering sector governs the
qualitative level of steel production ani also the economic

costing (profitability) of a "polarizing" industry.

High unit costs and low profitability combine to increase
the financing constraint on the ircn and steel industry
- in developing countries., This financing is an intermal

constraint due to the amount of financing required
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It becomes a heavy external consirainit due to the
unavoidable call on foreign capital, Borrowing
conditions (duration of loans and interest rates)

have a tendency to deteriorate in the existing

context of crisis and oudgetazry restrictions, in
particular to the detriment of countries having fewer
natural (raw materials and energy), economic (potential

markets) or strategic assets.

56. The dossier leaves the impression that the principal hypothesis
in respect of financing is the deterioration of the situation for
non-o0il producing developing countries in the eighties. Due to the
combined effect of tr» increasing cost of energy, the cost of
imported equipment, and the relative drop in the price of steel (at
least for standard steels), the outlook is more towards abandonment
or delay in the implementation of projects (see Dossier I) than the

preparation of rew projects.

Thus, financing appears to be a discretionary hypothesis for

the 1990 scenarios.

It follows that the greater or lesser participation of the
developing countries in the world iron and steel industry will

depend, in the first place, on the response to this problem.

57. The objects of negotiation concernming financing may be

envisaged more or less broadly.

a) In the broad sense, general negotiatione relating to the
control of the respective ore, scrap, coking coal, steel,
equipment and energy markets (the prices of the latter
being in fact indices of inflation in the predominant
currency). The matching of financing would be the
crowning point of these general negotiations.

We know that considerable difficulties arose in controlling
steel markets within the EEC, which related to a more
limited objective. An increase in the number of partners

and negotiating objectives would introduce more
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complicevions. It would thus not be very realistic to
think of extending this underiaking itc & world scale,

evern though tnis is the real dimension of +he problems.

A less ambitious solution would be to increase the
transparency of the various markets on the basis of the
existing projects in developing and industrial countries.
Fror this ongoing analysis planning details could be
obtained and used as a guide in making special decisions,

in particular with respect to financing.

4 "mini-negotiation" would cover the increased financing
granted to the iron and steel industry in developing
countries and its conditions, with & view to permitting
irplementation of 1990 projects (see Dossier I) and

new projects.




a)

e)

£)

A deteiled summary of listed 1990 projects should permit the

order of magnitude of the required financing to be established,
(estimated as US¢ 250 billion), the expected sources, the
shortages to be overcome and modifications to be made to
financing conditioms, i:. particuler for the less favoured
countries and countries whose projects are geared essentially
towards local markets. This is the case in particular for
African projects, the implementation of which would be an

effective contribution to the continent's industrialization.

The financing of the infrastructures necessitated in a country
without an industry Zor the establishment of an iron and

steel on the one hand, sud the financing of the training of
the persornel for the future unit on the other, should benefit
from special conéitions of loans (rates of interest, periods),

or possibly even of gifts.

The problems related te tue financing of costs in local currency
related to the construction and erection should also be taken

into consideration and be the subject of appropriate solutions.

Ip any case, for the eighties, the transfer of finarcial
r-.sources brings into play three main types of actor at the

present time:

- State actors who play a determinant - direct or indirect -
role in the granting of loans; their intervention thus
constitutes a key factor in negotiations relating to
financial constraint, especially as cooperation in steel-
making is generally & facet of more extensive and global

agreements,

- the World Bank, which increasingly plays the role of
catalyst in the domain of financial arrangements, and




whose facilities for additionel contributions would need

to be explored;

- o0il states, whose capital hes until the present been
little used in financing steel manufacture; +they nevertheless
constitute & widespread potentisl capsble of funding South-
South cooperation, and of interest not only to the large
countries and those acting as reservoirc of rav materials,

but a’so less favoured developing regions and countries.

g) Several recent =xamples indicate that assemblers and manufacturers
of capital goods are active agents when mounting financial
operations based on the production to be produced oy the future
iron and steel unit (buy-back). This is a path to be followed
and possibly to be extended by examining verious possible forms

of "North-South", “Nortbh-South-South", agreements, etc.

Possibilities therefore exist, and these should be extended.
At all events the positions teken up by the various partners in
regard to this crucial variable largely determines the

configuration of the scenarios.




Financing Structure

Amnexy I

of scme iron and steel and mining projects

UNIDO - Finance for Steel - BSC (Overseas Services Ltd.)

Projert

Country

Estimated cost
of project

(in USg)

Financing
structure

Notes

SICARTSA

First stage

Mexico

678 million
(1973)

Nominal .
capital 44%
World bank
loan 10%
Inter-American
Bank 8%
Bilateral
foreign
credits 27%
Other

loans llz
100%

Mexican
state

In general,
loans to 15
years (7-9%)

AHMSA

Extension

Mexic.

222 million
(1976)

Suppliers!
sredite 45%
¥ _ro-market
loans 37%
Other

loans 1§z
100%

ACOMINAS

Brazil

3,037 million

o -

Nominal
capital 32%
Eximbank
Buropean
suppliers'
.credit 16%
European
credit for
covering
local
costs 2%
Euro-
market
loan
FINAME
loan
Rationsal
Housing

Bank
2%

16%
29%

loan

Brazilian
state

12-15 years,
except Buro-
credit (5, 6
to 7 years)

(7 to 9%)

T to 9%

(contd. )




Iror ore mines

sunRee  |Brezil 594 million | Nominal capital : USE 288 m.
51% SANTTRI

49% Mutali Internsat. Corp.
Loans : USZ 312 million

of which 194 from & consortium
of banks
100 frox another consort-
ium (including Eximbank)
2% from Caisca Economica
A Federal

KUDREMUKH| India 717 million | At the start

(1978) MMC (Indis 518
Marcona Corp. 25%
Mitsui Co. 8%
Nissho Iwai 8%
Qkurs Trading Co. 8%
Then RMDC alone with Iranian finan-
Then FMDC alone ' . cing
"MOURNT Ivory [1.278 million| - Capital envisaged 1 USS 640 m.
KLABOYO | Coast (1975) Japenese group 45%
= in fact Buropean group 45%
2.. ) million Soc., prour le développement
minier de la C8te d'Ivoire 5.5%
Others 4.5%
- Suppliers' credits : USE 772 m.
Lccal loans : GSg 100 m.
Bank consortium : USg 623 m.

Iron and steel units

8 -4

DAIMINE- |. Argen~ |1.536 million| Nominal capital 23%

SIDERCA | tina Eximbank loan  15%
Eximbank guaran-~ Duration of
tee on commer- loans
cial loans 204 | 10 + 4 yrs.
s European supp- T + 4 yrs.
liers credit 17% 5 yrs.
SFI loans 1
Argentinian loan 10%
Others

ANTARA Malay-| 13 million| Nominal capital 28% | State of Johore
sia (Dt. Corp.) = 35%
Malaysian Dev-
elopment Bank 20%
Islamic Develop~
ment Bank 20%
Klockner (RFA) 20%
Others 5%

Loans : 72% | 7-8 yrs. at approx-
‘ imately .




Annex 2

Financing of steel industries expanded in tue seveuniies

taken from James Uriscoll "Finance to stay alive in the industrialised
countries"”

Fixed investments (in US$ billion, current)

1970 1971 1972 1913 1974 1975 1916

USA 1.7 1.4 1.2 1.4 201 3.1 3.2
JAPAN 2.1 3.5 2.4 1.7 2.4 3.1 2.8
L
EEC 2.3 3.3 3.6 3.9 3.8 4.3 3.9
(ix US billiom, 1975 comstant) \
1976 1977 1978

TOTAL USA, JAPAN, EEC 8.6 6.6 5.7
% profits on assets

1974 71
US STEEL - 19.8 3.3
NIPPOK 12.5 8.5
ATH 12.7 4.5
SACILOR 16.0 -18.7
BSC 907 - 7-2
ITALSIDER 10.7 3e3
Long-term debts (in USE billion) ‘

1970 4716
UsA 5.1 7.0
JAPAR 5.2 15.3
EEC 6.6 18.5
TOTAL 16.9 40.8 .
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A. THE METHODOLOGY TUSED

1. Ir the main ithe methods usedé are those proposed at the Algiers

. A s - - . 1
meeting of the Working Grour (3-5 December 1979)( ). They take account
of the recommendations made by the Working Group during its Vienna

(2)
meeting (3-5 September 1980)(".
They may be represented in the manner shown in diagrarm 1.
2. The methodology comprises nine steps wnick are described below.

- 1st step : Anslysis of the base and past trends

This sep involved the preparati?n of the document "The World Iron
and Steel Indusiry" (Second study)(B’ which re-evaluated the recert
development of the iron and steel industry during the crisis, considered

new subjects, and outlined the problems involved in future trends.

- 2nd step : "The 1985 nicture"(4) (5)
This was discuesed by the Working Group ai its Vienns meeting,

and its function was to constitute a "relay" for the 1990 prospective
study. It was used to reduce the uncertainties of projections for the
1980-1990 decade. It was based on relatively relisble infcermsation
regarding investment projects. It identified a probable deficit of the
order of 70 million tonnes between production and steel consumption in
the developing countries. It provided an opportunity for identifying
the main variables operative during the period 1980-1985 and beyond.

(l)“Proposals for formulating 1990 Scenarios for the World Iron ard Steel
Industry derived from a view ol 1985", as seen by the UNIDO Secretariat,
ID/WG.213/1, 14 Novemper 1979.

(2)"Small expert group meeting on scenarios of the iron and steel industry's
development", Vienna, Austria, 3-5 September 1980, UNIDO/PCI Report,

6 October 1980,

(3)UNIDO/ICIS.89, 20 November 1978, French original

(4)Picture for 1985 for the world iron and steel industry (Contribution
tc the preparation of 1990 seenarios), UNIDO/ICIS.161/Rev.l,
16 July 1980, French original.

(5)New elements for the preparation of 1990 scenarios, Addendum,
UNIDO/ICIS.161/Kev.1/Add.1, 43 August 1980, French original
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As ar extensior of the 1983 ticture, the identificaticx

praojecis is covered in "Dossier IM ¢

by

this Zocument.

tz relating tc these odrcjects is invclved as ar essenticzl
"input" in preparing these scenerios. The "output" shows under
what conditions they mzy be implemented, and under what circumstances

they will prohauly be cancelled or exiended.

- 4tk step s The structural matrices involve a study of relation-

ships between the variables. The iron and steel indusiry is considered
as & system linked upstream and downstream with its physical, economic,
social and political environment. Externsl and intermal variables
structure the iron and steel industry in accordance with varying degrees
of interdependence. Some appear to be sysitem driving variables, others
are more infiuenced than influencing. Certair variables are more

stable than others.

The iron and steel industiry syster is thus liable to become
destabilized. One structure thus succeeds another. Unfortunately,
systematic anslyses in this respect are very rare(é). The constrainis,
" driving variables and graded sequences of the iron and steel industry
in the 19tk century and beginning of the 20th century ere nc longer
the same as those of the end of the century. An overall stmucitural
analysis matrix was therefore constructed, showing current inter-

relationships and their trends.

Two teams worked independently on the same problem.

Kg)ln bis "Histoire des techniques", Bertrand Gilles shows how the
standard technological arstems have been destabilized to give
birth to a ne¥ structure in the industrizal revoliution, and how e
new contemporanenis systex is emerging in the modern age -
Encyclopédie de .. Pléiade - 1978.
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Ir ar iritisl anelysis an Indiar tear distinguished 64 essential

varietles and 42 variatles were subsecuently retaineéd as & functiorn

coustitutior of the "dossiers" recommended by the Working
Grour' ‘. The analysis covered the iron and steei indusiry as suck,
and alsc the Indiar irorn and siteel indusiry.

(%)

A Soviet teanm carried out similar work « This matrix contained

118 variabnles.

Thnis parallel investigatory experience is interesting ir sll
respects, even if it is not conclusive at the present time. It shows
that the same physical and technical universe - the iron and steel
industry - may give rise to representations which differ substantially(lo).

These differences may be due to the context (ma:ket economy versus
planned economy) or praxis flominant experience in design, establishment
and operastior versus dominant experience in integrated sectoral planning
ir. the national economy). Bach of the two rerresentations of variables
expresses & situation raticnality and logic. What is important is
that they express the factors or which the activities and powers cf
actors in the iron and steel industry are exerted, end or which they
will be exerted in the future.

For methodological and practical reasons these structural matrices
could not be fully utilized for this study(ll). However, the first
lessons were adopted in order ito detect the key-variatles and trend

hypotheses,

(Y)Report on World-wide Study ox the Iron and Steel Industry (Contribution
to the World Iron and Steel Scenarios up to 1990), October 1980,
DASTUR Engineering International GmbH, Consulting Engineers, DHsseldorf.

(B)Supplementary note - November 1980 - ditto.
(9)When this document was drawn up, the study had not been received by UNIDO.

(lo%he same applies, for example, to the use of mathematical tools which
are by nature objective, such as operational research. If the same
problem is dealt with by different analysts, different soiutions may
be obtained. Everything depends on the problems envisaged at the start.

<llQ‘he matrices will continue to be rectified, and will be mathematically
processed in order to detect any indirect relaticnships between the
variables, in addition to the 3direct relationships.
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- 5th and 6tk steps : Selectior of kev-variables and trendé hvpoiheses

It was not poss vle o seieci tlie key-variables vy mathemzvicaily
processing the overzll mztrices, but their selection was partly
based on the latter and partly on an analysis of the "dossiers'.

These permitted the trend hypotheses to be formulated more directly.

These hypctheses are summarized at the ené of each report in the

"Summary" section. There are 22 of these in zll,

- T+th step : The use cf global scenarios

The iron and steel industry system is not an isolated oasis
in the world economy. On the contrary, it is largely governed
by its social-economic environment, on which i%t exerts an influence
in its turn. However, these influences are nct symmetrical. The
structural matrices must provide a precise definition of the
infliuence of the external varisbles on the iron and steel industry

internal variables.

It was therefore decided tc use the framewcrk of existing major
scenarios which allow the grournd to be marked out for the development

of the external environment.

These global scenarios (for example Interfuturs for the QECD
and leontieff for the United Nations) comprise a coherent series of
macro-economic and socio-political hypotheses. There was no point in
re-inventing them. They were thus taken as a starting point,
supplementing them with more contrasted hyvpotheses which had not
been envisaged and which are justified by the gloominess of the

economic stagnation which continues in memy industrialized countries.-

Account was also taken of new hypotheses for major secic-al
scenarios, such as the energy scenario prepared hy IIASA which is of
considerable interest because of the interdependences showr in %he

dossiers between steel-making and energy problems.

Finally a selection was made from these external trend hypotheses.




- 8tk ster : Comtination of the hvpotheses

ON

trend hyvotheses specific to tue iron and stee

oy

Ster & provided

industry, and ster 7 trend hypotheses relating to macro-economic
evolution orn the one hand and socio-political evelution oz the
other. These three categories of variztles were then comtined.
The principle of scenario comstitution was the coherence of the

trend hypotheses combinations.

A reduction in the number of variables to those considered
most significant for 1990 still left 135 variables. BEach one was
considered to have a probability of reaiization equal to 1 or O,
the number of possible corbinations being 213 = 8,192! In order
to reduce the number of scenarios those hypotheses which had s
discretionary effect on iron and steel projects in the developing

counsries were considered, such as the absence of financing.

Another means of elimination was to consider incompatibilities
between macro-economic and socio-political hypotheses for the
environment and those specific to the iron and steel industry.
Among the various scenarios envisaged 7 were finally revained as

characterizing typical situations.

- G9th step : The scenarios

These are the result of a combinatiorn of hypotheses, that is
to say they are not provided beforehand, but are deduced from

configurations arising from the ccmbinations.
They take the following forms 13

a) & trend scenario,
b) & contrasted scenario: that of prolonged crisis,

c) another contrasted scenario: the divergence of iron and
steel industries in the South,

d) & normative scenario: the convergence of iron and steel
industries in the South,

e) normative veriant: convergence and diversification of iron and
steel production in the South,

f) anotner normative variant: regional self-reliance,

g) a mizxed scenaria: core areas




At this stage it is necessary tc Iframe these gualitative
scenarios withir quantitative information in order to establish
orders of magnitude for the resultants. These prcjecsions coulid
subsequently pe developed. However, they are of less interest
thar an analysis of the significance of the scenarios, and the

respective pcsition of the problems which they contain.

Thus the significance of these scenarios with respect tc the
maintenance c¢. “he existing economic order, c¢r tc the establishnment
of a former eccnomic order, has beer anelysed. Problems, degrees of
conflict and cooperation and any negotisting otjectives in the various
scenarios were reviewed, not to form conclusions, but to open up
discussion in the intermational community regarding the possible,
probable and desirable futures and the stepe to be taken to ensure
that items which can be implemented are as close uas possible to

those which are desirable.

E. WHAT THE GLOBAL SCENARIOS TEACH US

3, Multiple scenarios - or pseudc-scenarios - have been published
in recen:i years as uncertainties regarding the future have increased,
showing the uselessness of conventional forecasting and the necd for

& prospective approach(lz).

4 selection was thus made from those which could be of direct
interest to the iror and steel industry scenarios. ILata and results
from the following will be briefly examined : the OECD Interfuturs
scenarios, the IIASA energy scenarios, and the United Nations scenarios.
Bach of these scenarios comprises macro-economic and socio-political
hypotheses, each obviously having relationsnips with the others.

In spite of the fact that there was & risk of some simplifications

the essential elements can be identified.

(12)In this respect, see Michel Godet's book: Crise de la
prévision, essor de las prospective - P.U.F. - 1l'Economiste - 1977
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Macro-eccnomic hyvpotheses

YA The following %able summarizes the macro-economic hypotheses
expressed oy the prcjected annual growik rates in the meir

scenarics considered.

Table 1 : Growth rate of the Gross Domestic Product 1975-2000

T1asa () Inserfuturs 2, Leontiess(3) mxmmo(4)
1975-2000 1975-200 1970-200C 1975-2000
| (%
Upper Lower - - ) s
Scenario | Scenario | & | B2 ] C { D | OE0O| NEC | Normative
Industrialized ~1 (%%) {3 )
countries 3.9 2.8 4.5) 3.8{2.813.7 2.9 3.6 3.7
Developing
countries 5.3 4.0 5.51 6 |5.B & | 5.4 | 6.5 763
World 442 3.1 5 L4ed|3.54e3| 4e2 | 45 4.5

(*) based on the lower nypothesis of the United Natioms population
forecast

{(#*) continuatior of past trends for the developing countries

{(##*) Scenario 4 : consensus favouring & high rate of growth

B2 : moderate convergent growth scenario
C : North-South rupture scenario
D : protectionist scenario
(1) IIASA : Study on Scenerios for Energy Supply and Demand - to be
published.

(2) Interfuturs : Face aux futurs - OECD, 1979, rates deduced from
Table 21. '

(3) The Future of the World Economy (UN Study) - 1977
(4) UNIDO : The UNIDO World Industry Cooperation in Model

(Provisional document prepared for the IFIP Working Conference on
Global Modelling - Dubrovnik, 1-5 September 1980.)

- NEO = New international economic order - Scenario C

- OEO = 014 économic crder.

5. Comparison of these macro-economic hypotheses suggests the following:




b)

The lowest growih rates are those of the IIASA "lower scenario®

(3.1% for the world, 2.8% for the indusirialized countries and
4% for the developing couriries) and those of “he OECD
"protectionist" scenario (3.1% for the world, the same rate

as the JIASA scenaric for the industrizlized countries, ana

s higher rate of 5.35% for the develcping countries).

The highest overzll rate i1s that adcryied in the OECD

scenaric A which favours a high growth (5% for the world);
it is also the one with the highest growth rate in the
industrialized countries (4.5%), but not in the developing

countries (6.5%).

Tne highest growth rates for the developing countries are
those of the normative model, UNIDO input-output (7.3%)
and the Leontieff scerario of the "New intermational economic

order" (6.9%).

The grewth rates for the industrialized countries (3.7 and
3.6%) are lower than those of the IJASA "upper" scenarios
and the Leontieff old ecomomic order (3.9%), and equal to
or less than those of the CECD B2 and D scenarios,

Taken overall the two United Nations scenarios adopt
moderately kigh growth rates (4.5% and 4.2%) which are
close to those of the IIASA "upper" scenario, the OECD
moderate convergent growth scenario, and the protectionist

scenario.

Thus, the United Nations scenarios are not distinguished
by the Lighest overall growth rates, but by differernt modes

of distribution, favouring the developing nations.

The 0ld economiz order scenario has rates egqual to those of
the ITASA "upper" scenario, and for overall growth rates
similar to those of the OECD B2 and C scenarios it shows
growth rates which are relatively more favourable for

developing countries.
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o The range of futures envisaged is therefore & wid: one. It ranges
Irom the IIMSL "lower' scenario, wrich for the developed countries is
not far Irom ithe "zero growih" popularized by the works of the Clut of
Rome, the im;lications of which have not yeti been therovghly analysed,
by way of the conflict and North-Souil rupture scenzrios and an tec the
OECD high growih scensrio. In the case of the North-South rupture
scenario the raites for the industrialized countries are egual tc those
of the IIASA "lower" scenario, but the growth rate for the developing
courtries would be equal to that calculeted in the IIASA "upper"
scenario, and that applicable tc & continuation of the existing

economic order (Leontieff scemario).

Te The multiplicity of situations which are envisaged in the above
nine scenarios must not allow their main differences tc be lost sight
of. In fact, only two United Nations scenarios (leontieff NEO and the
UNIDO model) are located within the perspective of a new economic order.
This is not synonymous with the highest growth. It implies other

modes, another distribution of these, and a transfer of resources.

The "upper" and "lower" IIASA 3cenarios expliciily assume that there
are no global changes. The same applies to all the OECD scernarios.
They therefore fall within an extension of the old economic order, in
accordance with the various modes. Kor do any of these scenarios seem
to envisage the effect thav the continuation, acceleration or halting

of the arms policy will have on growth(IB).

Furthermore none of the scenarios envisages the hypothesis in
which the existing recession becomes a long-term structural crisis(l4).
The IIASA "lower" and OECT Rorth-South rupture scenarios dao not go this

(13)The importance of this is not neglected in the Willy Brandt report,

for exemple. See : North-Southk, A programme for survival, The
report of the Independent Commission on International Development
issued under the chairmanship of Willy Brandt - Pan Books -~ 1980.

(14)Hypothesis ervi-aged by Mr. Samir-Amin in a radical sceinerio, called
Scenario 1984 No.l after Orwell's political novzl "1984". See
André Gunder Frank : Réflexions sur la nouvelle crise économique
mondiale - Maspero, 1978.
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far, Obviously, though this hypothesis is difficult to envisage
unt~l the end of the century it iIs less so for a 1990 norizon. ALL
the same tnis hypothesis raises the question of the possibie
repercussions on the developing countries of z continuing recession
in the industrialized market economy countries, whils: the
repercussions are beginning tc make themselves felt in the European
countries with 2 planned economy. Apparently, there iz nc answer

to this guestior.
The characteristics of the main scenarios are described below :
Ioterfuturs

8. The purpose of the scenarios was to analyse structural changes
which may occur between now and the end of the century in advanced
industrial countries and in the relationships between these countries

and developing countries.

It is necessary to clarify the strategies and behaviour of the

actors wko create or disrupt the structural equilibrium at any given time.
9. The scenarios were constructed using the following method :

~ Final images, which were established in accordance with
the actcrs' identified -rojects were selected, together with
theoretical trends of randor factors such as technolcgical

innovation and/or the discovery of resources.

~ DPathways were investigated by working backwards from the
fiaal images.

- fTne intver-relationchips between the development hypotheses

were taken into account.

Everything wes combined in an iterative process in order to
obtain coherent final images from the development hypotheses and

the existing situation.

10. The scenarios were established by cross-linking "dimensions" and

hypotheses. Four dimensions were retained :




The first concerns the nature of the relationships whick may be

estezblished between the indusirielizec countries.

The second inciudes relaitionships bpetwee: the advanced
indusirialized socieiies and the developing countries, and

relztionsnips petween tne develoring countries themselves.

The third is the internal dynamic specific to the industrialized

societies themselves,

The fourth covers the intermal dynamic specific to the various

grours of developing societies.

Two Fypotheses were considered highly improbable in regard to
the fir ¢ dimension: "& global balanced interdependence wnich perfectly
expresses the liberal conception of intermational economic relationships"
and complete fragmentation with the formation of self-sufficient and
rival blocks. Two median hypotheses were therefore adopted: corporate
administration of interests in the industrialized world, or partisl

abandonment of the freedom of trade, reflecting a situation of conflict.
Four hypotheses were described in regard to the second dimension:
l. A considerable growth ir Korth-South trading.
2. An accentuation of divisions between North and South.

3. Regional fragmentation of “he South because of the

formation of groups around ewmerging power centres.

/., Fragmentation of the South in close liaison with the

industrialized countries.
Four hypotheses were also considered for the third dimension :

l. Consensus in industrialized societies around the dominant
post-war values, favouring economic growth in the
traditional meaning of the term.

2. Societies are not the centre of modifications for

unenimourly accepted valuee when conflicts between

social groups are exacerbated and hold back aspirations.
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3 A consensus arounc slow growth andé different conten: of
national income, emerging as & result of rapiéd changes in

values.

4. A strong resumption favours the rrogressive develormen: of

values and generates the "new" growik.

1l. Two basic poinis escaped the zbove-mentioned dimensions and
were incorporzied: relative trends ir productivity and the impact
of Eastern Europe.

With regard to productivity two eventualities were adoptec.
The first assumes adjustment and convergence of productivities,

the second divergence.

Interfuturs did not investigate different hypotheses on the
deveiopment of Eastern Europe, but endeavoured to adopt credible
hypotneses in respect of zone growth, the volume of East-West
trade, EBast-South economic relationships arnd the attitude of the
East in respect of the North-South dialogue.

12. By coherently combining the above-mentioned hypotheses the

following scenarios were established:

Scenario A&

"Corporate adriristration of interests and conflicts in
industrislized countries, increased freedom of traae,
increasingly intense Third World participation in world
trading, but with differentiation of developing countries;
sustained economic growth in industrialized countries with
no rapid modification of values., This scensrio assumes that

the relative productivities of these countries will converge."

Scenarios Bl, B2 and B3

"Identical hypotheses regarding the nature of relationships
between industrialized countries, developing countries and
between the two groups. On the other hand, the industrialized
countries will undergo moderate growth, which differs according

to the three variants. In variant Bl, changes in value &are
repid, and there is a consensus on & slow-down in growth.
On the other hand, in the other two variants, there is no
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appreciaple developmert of unamimously accepteé values,

and & siuw-down in growtkt 1s caused more by difficulties in
structural adaptatior to national and intermationsl pians thar
& corscious wish, as irn Bl, Whilst the veriant B2 assumes &
convergence of relative produc:iivities, E3 adopts the
hypothesis of divergence, tkis being linked tc social and

institutional disparities between the industrialized countries.’

Scenario C

"This was introduced to analyse the significance of & North-
South confrontation. It is distinguished by : the application
of "decoup.ing" strategies by the majority of developiug
countries; by an effort towards corporate administration on
the part of Northern countries which emphasises the intermal
liberalisation of their +<rading; by slower growtik with no
modification of velues in these countries, and by.no
productivity convergence due to the fact that the large OECD
zones are affected differently by the North-South rupture.”

Scenario D

"This is distinguished by a fragmentation of the group of
industrialized countries and & rise in protecticnism, with
the emergence of zones of influence certred on three poles,
the United States, the European Economic Community ané Japan.
These zones include regional groups of developing countries
(cn & continental scale); trade flows and capital develop in
a8 preferential manner within these zones. These hypotheses
are coupled with a hypothesis of slower growth, caused in
part by the destabilization of patterms of trade. XNo
convergence of productivities is caused by the different

"

impact of the fragmentation process on the major OECD zones .

The United Nations scenarios v
Starting from the finding that the growth rates adopted by the

United Nations in December 197C were insufficient to overcome the

gap between the developing and industrialized countries (in terms
of per capita GDP) which appeared to be of the order 12 to 1, the




mair. otjective of the scenarios prepared under the direction of
Frofessor Leontieff were t¢ bring to light the changes ir. structure
{(transfer of rescurces in particular) needed to reduce the gap

oy half by the year 2000, and itc eliminate it by the year 2050,
14, Twe scensrios were therefore considered :

- The scenario of the new economic order (NOE), which

fulfils the above-mentioned conditions.

The rates of growth were established from this requiremert,
and are therefore affected by external factors. To prevent
excessive simnlification, two variables were considered
which distinguished two population growth hypotheses

(i.e. median and low hypotheses of the United Katioms
Population Division). In practice, they differed very
little and reference is always made to the scenaric

utilizing the low population hypothesis.

- The scenario of the old economic order (CEA).
The growth rates are recalculated (and are thus endogenous),
using the following three constraints : -
1. Employment in the industrialized countries is assumed
t0 be equal to their manpower resources, this providing

more or less full employment.

2. Investment in countries expcrting raw materials is
limited by the intermal savings capacity and external
financing.

3, Deficits in the balance of payments of all other develop-

ing countries are reduced to zero.

In this scenario, there was no reduction of the gap. This may be
explained by the absence of substantial growth in investment rates in the
developing countries, and hy the absence of major growth in exports and

in replacing imports.

15. In these scenarios the main limits to growth are more political
and institutional than physical. The means of change are massive

transfers of "resources" (accrued investments, stabilization of raw

material prices, etc.
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The UNIDO model (LIDO = Lima Indusirial Develcpmeni Objiective)

16. Tne difference beiween this global model and other worlé models
(Leontieff and Bariloche) is that it is centred on the implementatior

of the lima objective. On the other hand, the Leontieff Model is

centred on & reducticr ir the gar between the developing and
indussrialized countries (in terms cf per capite GDP), while the

Bariloche Model is based’ on maximizing a welfare index.

17. In the curreni state of the project, it is & four-secior model
(agriculture, mining, industry and services - or other headings)
relating five regions (Africa, Asia, the Middle East, Latin America
and the industrialized countries) by trade or finance flows., Each
region is described by a matrix of technical coefficients (witk
four inputs). Coherence of the whole is emsured by internal or

external equilibrium equations.

In order to calculate the growth rates required to implement
the Lime objective it is necessary to advance a number of hypotheses
in order to obtain equatiors which can be solved (allowing & single

solution). Thus, the following may be mentioned s

- “echnical coefficients for the year 2000, which are

assumed to be known for the industrialized countries;

- the growth rate (GNP) of the industrislized countries
is assumed to be almost stable over the period 1979-2000
(1975-1980 ¢ 3.5%, 1980-199C : 3.7% and 1990-2000 : 3.9%)

- the growth rate in the developing countries is established
by means of an iterative calculation as 7.4% over the
period 1980-1990. The growtk rate for 199C-2000 was tken
calculated in order to achieve the lima ohjective (it is,

provisionally, 8%).

(*)

The IIASA energy scenarios

18. Compared with the global scenarios, the energy scenarios are

of particular interest.

* -
( )International Institute for Applied Systems Analysis,
Laxenburg, Austria.
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Ir fact, & double link betweer energy ané ihe stieel indusiry |
was noted: the latter I1s the mairn energy consumer, wkilsi new energy
requirements oper new markets for the steel indusiry.
19. The otject of the scenarics rrepared by the IIASA was ¢
identify the mzin structural transiticns wihick will zffect the
econoxy of the energy sector. The results will be seer further or.
However, for an extermal observer, one of the mair results otizined
concerns the macro-economic growtik rates adopted. Ir faci, by
corstruction, the GDP growtkh projections sre the result of an
iterative process in which their consequences on the demand for energy

were investigated.

Energy was considered as the growth permissive factor.
Consequently, the growth perspectives are physically subordinste to
tne energy supply possibility prospects. In accordance with previous
analyses (see para 5a) this metnod provided the IIASA "lower" scenarioc

with the lowest global growtk rates of the nine scenarics analysed

(3.1%). For the industrialized and developing countries, the "upper"
scenario leads to growth rates equal to tnat of the Leontieff old ’ '

economic order scenario.

20, This result merits attention.

In fact, the IIASA work could constitute a new versiorn of the

N

)

|
Club of Rome work, disputed elsewhere, in respect of growtn limits(‘ .

But this time the limits would be fixed by the energy constraint.

2l. The results are obviously a function of the basic hypotheses.
These are pased or a singie projection of the population, and on the
absence of pasic changes in the social, political and economic

structures.

The "lower" scenario has the significance of a trend scenario
which cannot be spontaneously achieved, and whick implies the
application of active govermmentel policies, The "upper" scenario is

frankly normative, and is difficult, but not impossible, to attain.

(15)D. Meadowss "Limits to growth", Universe Book:. New York, 1972,




2Z. Strictly speaking, there is nc energy crisis in the two
scensrios, but problems in the supply of liquid fuels. A camplete
transitior teo other sources of energy takes place over the period

2015-2C3C.

The demasnd in industrialized countries would be affected by e
conversion tc service-dominated ecomomies, and by decoupling transport

activities from the remainder of the economy.

As far as the supply is concerned the transition will continue
from cheap oil to dear oil from non-conventional sources. Major
recourse to non-ccuventional fossil fuels and coal will take place at

the end of this period, around 2030.

The reorganization of energy will have & strong impact on other
sectors of the economy. It will have & considerable effect on the

(*)

iron and steel industry' ‘.

Other work on the future

23. ther work by futuroclogists may be useful in canstructing the

scen.rios, at least as elements of thought.

(16)

~ Peter F. Drucker introduces new concepts and hypotheses which

result in an international division of labour perspective, the
philosophy of which differs from the perspective approved by United

Nations resolutions.

It is estimated that production sharing will be the
predominating factor by the end of the century; in this respect we
have "neither theories, nor concepts nor measurements", but

nevertheless it defies traditional concepts of overseas trade,

(*®) From & IIASA graph it may be deduced that the steel manufacturing
demand for energy in the "upper" scenario would increase by 60%
between 1975 and 1990.

(16) "Managing in turbulent times", Heinemann, London, 1980.
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national economies and products, and of sll these factors taken
together(lT)'

From now on "transnational integration” will not be the same as
"production iniernationalization". Unlike the latter it does not
necessarily require the very extensive multinational enterprise but
rather a "transnational confederation" where the multinaticpal company
would be 2 marketing rather than a manufacturing company, and wouid be
capable of making quick changes in direction. The cohesion of the
enterprise would depend more on its coatrol of marketing than or itis
control of capital.
2L. Obviously the transposition of this thesis differs according to
the sector concerned.

Thus in the petrochemicals industry, the control variasble of
projects by industrialized countries witk a market economy in the Gulf
countries does not, in fact, appear to be the financial variable. By
nature these projects are orienteted towards exporting, and the control

variable is obviously marketing.

(17) The following example illustrates the "production sharing"
phenomenon:

"Men's shoes sold in the United States ususlly start out as the hide of
an American cow. As & rule, however, the hide is not tanned in the
United States but shipped to & place like Brazil for tanning. Tanning
is highly labour—intensive work, for which not enough workers are
availsble in America. The leather is then shipped - perhaps through
the intermediary of a Japanese trading company - to the Caribbean.
Part of it may be worked up into uppers in the British Virgin Islands,
part into soles in Haiti. Then uppers and soles are shipped to
islands like Barbados or Jameica, the products <. which have access to
Britain and to the European Common Market, and to Puerto Rico, where
they are worked up into shoes that enter the United States under the
American tariff umbrella.

What are these shoes by origin 7 The hide, tThough the largest single
cost element, still constitutes no more than one-quarter of the
manufacturer's cost for the shoe. By labour content, these are
"imported snoes"; by skill content, they are "American made". Surely
these are truly transnetional shoes. Anything that has a heavy labour
content is processed in developing countries. Thne raising of the cow,
which 1s a most capital-intensive process, heavily sutamated, and
requiring the greatest skill and advanced management, is done in a
developed country that has necessary skills, knowledge, and equipment.
The management of the entire process - the design of the shoes, their
quality control, and their marketing - is also done entirely in
developed countries, where the manpower and the skills needed for
these tasks are available".

Peter F. Drucker also takes the example of electronic computers end
the triangular relationship between Japan, Algerie and the countries
of South-East Asia for the exporting of integrated petrochemicals
plants.




The same does not apply in the iron and steel industry, in spite
of the requirement for increasing quality which reinforces the future

importance of marketing.

The existing division of lsbour within the iron and steel
industry between developing end industrialized countries does not
signify "production sharing"” of manufactured goods although, in a
sense, part of the export of primary and semi-finished products from

developing countriss correspond with this concept.

25. However, P.F. Drucker's conclusion is not without significance.
He estimates that "production sharing" is the best hope - perhaps the
only hope - which the majority of developing countries heve of
surviving the catastrophe of an explosion in the number of young

people reaching working age and seeking employment”.

The multinsetionals must provide manufacturing work. This work
requires the more sophisticated technology and management obtaining in
the industrial countries. This proposal is based on & technological
prediction according to which "the modern manufacturing technology of
the 20th century, the production line, will have largely disappeared
in industrialized countries well before 1995, and will have been
replaced by true automation. Only the developing countries will

continue to use this technology".

The multinstions are the access channel for the markets of the
industrialized countries. The author 15 aware that the greater depend-
ence of developing countries on the new transnationals will steadily
create serious political temsions in the developing countries. Jowever,
he accepts that "there is no longer & place for sovereignty in er
interdependent ecomomic world". He pushes the consequences of the
interdependences to its ultimate consequences in the relatiomnships
between industrialized and developing countries, with the "production
sharing” concept as a basis. The thesis explicity expresses similar
positions which are often implicit, and where one of the events will

reinforce the existing economic order by transnational integration of

Vdeveloping countries, involving different modes.
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26. Robert U. Ax;esk"’ merely forecasts the trend in iron and steel

consumption within the framework of perspectives covering the
consumption of foodstuffs, energy ané metals. For him, there is no

doubt that iron and steel menufacture is & declining industry.

In the United States, in particular, the consumption per wnit of
gross national product (GNP) should continue to diminish. It was
230 tonnes in 1940, should be 75 tomnes per US$ 1 million in 2000, and
possibly 35 tonnes by 2025. An inverse trend is shown in the
developing countries, with peaks staggered in time in accordance with

the country, as shown in Table 2.

(18) "Uncertain futures - Challenges for Decision-makers" - John Wiley
& Sons - 1979.




Table 2

Primary consumption of iron and steel

(metrigt:gﬁizg per Intensity‘ Total annual average
Country USE million GNP) (kg per head) (thousands metric tonnes)

1972 2000 | 2025 | 1972 | 2000 2025 1972 2000 2025
North America 118 60 35 656 660 665 151,200 191,000 218,000
EEC 163 100 65 Y7 600 650 116,500 165,000 18F,000
Japan 270 80 50 6hly 610 667 68,900 86,000 95,000
USSR 321 250 90 490 980 850 121,200 300,000 300,000
Brazil 149.7 180 150 76 360 504 7,642 75,000 20h,000
China 180 200 125 33 164 348 26,100 193,000 500,000
India (a) 157 200 200 16 39 72 9,227 39, 800 108,000
Nigeria 59.5 150 200 9.8| 52.5 130 5T1 6,700 35,000
Sub-total 500,000 1,056,000 1,646,000
World
(= sub-total x 1.3) 650,000 1,370,000 2,140,000

[

(a) Case 2 (median)

Source: "Uncertain futures - Challenges for Decision Makers'" by Robert U. Ayres, John Wiley & Sons, 197G




C. TRANSITIOK ECONOMY ? STRUCTURAL CRISIS 7

27. Questions are being esked regarding the reason for the unusual
depth and duration of the steel-meking crisis in those industrialized
countries with & market economy, and the relative decline in
production rates in those industrialized countries with a planned

economy.

It is obvious that differing conclusions for the future will be
obtained, depending on whether one considers the crisis to be of a

cyclical or structural type.

The question is obviously very complex. In fact as ar
intermediate sector of the conomy, upstream of the capital goods
sector, the iron and steel industry is linked to the general economic

cycle.

28. This document will not include an in~depth analysis of this
cycle. UWevertheliess, steel industry scenarios cannot be envisaged
without taking account of this factor. Thus, elements have been
collected with & view to forming & kind of "dossier", and the purpose
et this stage is to stimulate thought.

An attempt will be made to identify some general questions: Is
there e structural crisis in the steel industry ? Is there a link
between the crisis and the oil "shock"? Is there & relationship
between the cycles of the iron and steel industry and that of the
capital goods industry ? Are there technologicel cycles, and are
they related to economic cycles ? Do tb- cycles in developing
countries follow the cycles in industrialized countries with market

economies ?

Structural crisis or following a long-term cycle ?

29. The alternative is set out in two important studies, one by the

International Iron and Steel Institute(lgz the other by the

Voest Alpine Company &t the request of UNIDO(EO).

(19) "Causes of the mid-197C's recession in steel demand", IISI,
Brussels, May 1980. _

(20) G. Meindl: "Contribution tc the world iron and steel 1990
scenarios", Linz, Austria, July, 1980,
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30. The IISI Study is devoted to an analysis of reasons for the

recessior in the demand for steel 1in the mid-seventies, and inciudes
seversl general statements, the importance of which must be

emphasized:

- the iron and steel indusiry crisis was not started by an
increase in the price of oil, to the extent that it has been
proved statistically that the point of inflection in the demand
for steel came several years before this event. This finding
helps towards a greater understending of industrial dynamics in
general. It has been confirmed by other analyses(gl) which show

that the industrial crisis in all manufactured products came

before the energy crisis. As far back as 1969, there vas &
breek in respect of s*-el and electronic preducts. This does

not mean that, in general, the year 1973 did not mark a

structurel breek with respect to relationships between growth,

inflation, unemployment and trends in the balance of
payments(ge). However, if no account is taken of the premises
of this break, there is a possibility that only the comsequences

of oll transfers will be seen in the sequence of events.

~ far from being a cause of the recession, the industrialization
of developing countries will contribute towards absorbing the

effects of the crisis.

- the relationship which seems to be so well established between
the consumptioa of steel and the gross national products (steel
intensity curve) is called into question to the extent that
there appears to be & much closer relétionship between steel

consumption and investmen:t (i.e. gross fixed capitel formation).

(21) See Gerard Lafay: La mutation de la demande mondiale, in
"Spécialisation et adaptation face & la crise: Etats-Unis, Japon,
Allemagne, France, Royaume Uni" - Economie Prospective Inter-
nationale No. 1, January 1980, La Documentation frangaise

(22) See Alain Cotta: Réflexions sur la grande transition, P.U.F.,
1979.
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31, The crisis did not seem tc be merely cyclicael (trausitory),

but structural (hence durable). It has multiple causes: & break-
dowr. in the internmational monetary system, anti-cyclic governmental
policies, the internationalization of national economies, the impact

of the increase in the price of oil, etc. '
However, it is caused mainly by the following:

- & change in the energy field: tue end of the ers of cheap
0il, whilst no new dynamic perspectives can be based on the

development of altermative energies;

- the trend of inves:ment, whetber & reduction irn the share
of gross fixed capital formation in the grose national
product, or changes in the investment structure, increasingly
orienteted towards improving efficiency or towards economies

of energy and manpower, to the detriment of new capacities, etc.

Thus, for the IISI the crisis is structural, but the statement
tends to change into a Qiection: is this durable and structural crisis (
not simply = long-term capital cycle? This question justifies the (
interest shown further on regarding the interlacing of structures.

32, Tne contribution of Mr., G. Meindl of the Voest Alpine company

is less concernvd with investigating the causes of the recession than
with investigating future long-term prospects for the world iron and
steel indusiry. Since this original work has not so far been

circulated, its main aspects will be summarized.

The analysis was based on iron and steel production statistics
over 100 years (i.e. 1880 ~ 1980) in the United States, the European
Economic Community, the USSR, Jupan and other countries, mainly
developing countries. The corresponding graphs are appended
(see Diagrams 2 to 7).

33, In order to interpret past iendencies, the authnr used a

logistic function. The theoretical basis of thir statistical choice
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is derived from the Kondratief{ long-cycle theory, the updaiing
: 23) oo -
carried out by Jay W. Forrester (23) and Bright and Shoeman

(24).

continuity theoxry

Fror the point of view of a century of growth in the world iren
and steel industry during the pericd 1970-1980 "the steel crisis does
not exist". This is & paradoxical conclusicr for those who face the

crisis each day, but it is justified in a historical perspective.

34, Tneory chows that better long-term forecasting results are
obtained by extrapolating on the basis of an envelope which includes

the fluctuations.

The application of this curve to American steel production shows

a remarkable potential in th: long-term future.

A compariscr of the growth dynamics of the various steel industries

after the mid-sixties shows time-lags and delaying effects.

Considered as a whole, world iron and steel produciion is

similar to a pointed curve, and this can be explained statistically. i

The world envelope used for the 1990 projection shows & production
of 1,000 million tonnes. This forecast hardly changes, whether & more

pessimistic nypothesis with a turning point ir 1975 or a more optimistic

(ej)Jay Forrester of the MIT considers that the Kondratieff cycle is
attributable to natural fluctuations whichk the size of productive
capital undergoes with respect to the overall size of the economy
{i.e. GDP). Forrester maintains that, during long periods of
economic development, the investment of capital gradually tends
to0 exceed the demard for products, leading to a long decline ir
returng on invested capital. In addition, when these net returms
are too low, & period of under-investment (and very slow growth)
occurs, whilst the value of excess capital stocks depreciates
progressively. Finally, a new economic upsurge occurs, caused
by various things, often by war, and a new irvestment cycle
starts. This explanation emphasizes fluctuations in fixed capital.

t will be noted that it links analyses of the Marxist school
between the two world wars in respect of the 1929-33 crisis (see
the works of Eugene Varga in particular).

(24)

J. E. Bright and M. E. F. Shoeman: "A guide to practical
technological forecasting', Englewood Ciiffs, N.J. 1973.




hypothesis witk a turning point in 1985 is adopited. Ooviously,

the difference increases betwean the itwo hypotheses in the year

200C. However, the purpose 1s not so muck tc consider this global
) nurp &

prcjection as to obtain regional forecasts.

35, Consequenily Voest Alpine consider that there is no iron !

and steel industrv crisis in this long perspective, but a dynaric

process which will continue.

Obviously, the end of the cheap oil era marks the depletien of
& "deposit" and the end of a period, but a dynamic upsurge is
gaaranteed at this present moment, based on the growth of new energy
bases to the extent that expenditure devoted to the production of
energy should exceed 2 to 5% of the GNF. In fact, this energy upsu-ge
will be reflected in & massive increase in investment in high

intensity steel manufacture. .

A long-term.dynamic iron and steel industry wiil not encounter
major problems in the field of supplies, which willi be distinguished f
by the increasing importance of scrap, the preponderance of coking
coel as a reducing agent, other reducing agents (including natursl
gas) only playing & marginal role, and the interplay which will taxe
place between replaceable materials: stzel, cement, plastics and
eluminium, as & function of tne types of energy available

(hydrocarbons in particular).

36, The divergence of positions regarding the crisis arise from

evaluations of certair key-elements in order to understand the process.

Agreement is certainly reached on the privileged relationship
which exist between gross fixed capital formation on the one hand
(investment) end the apparent consumption of steel on the other. Om
the other hand, the IISI and Voest Alpine develop contradictory

opinions on the trend of invegstiments:

~-on the trend of the proportion of the gross national product
devoted to investments:
. this is decreasing according to the IISI,

. this is continuing to ircrease accerding to
Voest Alpine (in the Federal Republic of Germany, for




example, where the investment part should double between
now and the year 2000;
- and on the structure of investments:

. 1investments devoted tc an extension of production
capacities are declining ravidly to the benefit of
"mcdernization" invesiments geared towards eccnomy ol
menpower and energy, according to the IIST,

. investments being increasingly orientated towards the
creation of activities and new capacities, according
to Voest Alpine and, consequently, are calling on
more intensive steel consumption,

. in the developing countries, the importance of
reliable information on capital goods investment
projects for steel industry forecasts must be emphasized
_in passing. because capital goods are the most

important of the steel industry's outlets. f

The opinions of the IISI and Voest Alpine are also contradictory '

where the role of energy is concermed: -

~ the IISI favours an analysis of the recent past, and is
conscious to the braking effects resulting from the end of
the cheap hydrucarbon era; it does not ignore the existence
of openings as result of tne application of alternative
energy supplies, but remains uncertain until responses

become clear;

- or the other haﬁd Voest Alpine accepts that the steel
industry will base its renewed vitality on the comstruction
of nev cunergy bases which will mobilize an increasing part
of the resources (this part being 2 to 5% of the GNP
according tc the IIASA), and which will abscrb increasing
quantities of steel. This hypothesis again raises the .
question of relationships between the trend of technological

progress and economic cycles.

37. Opinions concerning the impsct of technical progress on growth

show considerable contrasts. Various examples will be examined.




RIS ¢-3>0 o
§. Oric Gierini anc¢ Zenr: Louoergé( 7/ consider that technology

>

nas erntered & pericd of decreasing returns.

Tae revoluticn marked by the creation of the industrial -
technical - scientific compiex is becoming szturated. The structure
is ageing, and the ixpuise is lacking. Tne sysisr had & rarzié growiLk,
but today it is rumning irtc the above mentioned provlems veceause of
its siz: and success, and into rejection reactions shown by the natural
and human environment from whick it obtains its means of growth.

This anzlysis is to be compared with the analysis of D. Landes

on the cyclical nature of technological developmen‘(ZG

39, Opinions differ regarding the existence of the technological
cycle itself, and when it is accepted they differ on the direction of
its development. Thus, Peter F. Drucker does not accept the existence

of a technological cycle.

40. In addition to the cyclical phenomenon, the concept of &
scientific and technical revolution has been formulated as an
outstanding feature of our civilisaticn (27)(28)(29). The industrial
revolution of the modern age is replaced by & scientific and
technical revolution from the point of view of principles governing
production. The elements are cybernetics, chemistry and a revolution
in energy sources. Basically, this is the replacement of the

mechanical principle by the automatic principle. In essence, tre

(zgjério'Giarini and H. Loubergé: la civilisation tecknicienne & la
dérive - Dossier "les rendements décroissants de la technclogie"

- Dunod, 1979 in English "The diminishing returns of techmology” - 1978.

7/
\26)David iandes: "The unbound Prometheus - Technological change and

Industriel development in Western Europe from 1970 to the present
day", Cambridge University Press, London, 1969.

4
‘27)See R. Richta: La civilisation au carrefour - Anthropos, 1969.

(28)"The scientific and technical revolutlon and society", (Original
Edition) 1973.

(29’Regarding the criterion for the concept of scierntific and technical
revolution see in particular the works of C. Palloix: L'éconcmie
mondiale capitaliste et les firmes multinationales - Maspero, 1975.
Benjamin loriet: Science, technique et capital -~ Seuil Edition, 1976.
Robert Fosscaert: La Société - Volume 2: Les structures économigues,
Seuil Edition, 1977.




scientific and technical revelutior resides in the fact that a new
ra2istionship is established betweer science and industiry, and this
becomes the decisive productive force. This entry of science intc
oroductiorn has the effect of introducing z new rationality intc the
work process ancé growth of societies. In general, this thesis leads
to an optimistic view of the future linked with social changes in
society.

4i. Based on this fact of technology based on science other
authors(ES) came to the opposite conclusion, namely that "we are
probably in the descending phase of & long cycle of several decades,
distinguished by a slow-down in techmical progress".

42, In this respect, the analyses of Gerhard Mensch are resolutely
in opposition(BO). He shows statistically that basic innovations
always arrive in waves. Stagnation may only be overcome by
innovations, and when they appear on the scene, the end of that

particular phase is already in sight.

The technological "stalemate"(Bl) would be 8 periocd cf

reorientation, an intermediate stage between & crisis and an upsurge
a3?), m

author moves forward boldly and advances the following as & range

in which industrial progress would stagnate for a perio e

of possibilities :

l. That only a small part of the innovations wkich appear
in the year 200C have been introduced during the seventies,
hence the tendency to stagnation could not finish during
this decade;

2. That approximately two-thirds of all innovations of the
second part of the 20th century will occur during the
decade around 1989, with a rush beginning in 1984.

(BO)Gerhard Mensth 1 Das technologische Pat-Innovationen #berwinden
die Depression" - Fischer - November 1977.

(BI)The "gtalemate" seems to designate & "checkmate" position ir a
game of chess.

z

’Z)It will be noted that the idea of a "tecnnological stalemate” is
compatible with the thesis of Mr. G. Meind1(20) and the "grand
transition" idea put forward by Professor Cotta (22).




5. That half of the technologies whick would be innovetel

petweern now ani ihe enc of tae century may be considered

feasible, while the otkher half will s+ill be the

beginning of the testing stage.
435. These uncertainiies reflect the complexity of +he relationmsrir
between technology and economy. Obviously, the probler is simpler
in the 1990 steel industry horizor where a consensus gives rise to
re consideration that there will be no disrupting technological
innovation (see Dossier IV). This is not true irn the 2000 horizon,
and this incites a continuation of tke analysis by identifying
technological progress affecting the industry from the inside, and
technological prog?esi affecting it from the outside and transferred
33

from other sectors

44. In order to advance it is thus necessary tec confront the facts

with theories. ]

The following were outlined while forming a dossier on recent

trends in general growth, growth in the manufacturing, capital goods

and steel industries.

A double objective was pursued :

- 1in the first place, an attempt to determine in & period of
recession inter-relationships between ecomomic cycles on a
national scale, and in the manufacturing, capital goods and
steel-making industries.

-~ then to evaluate the degree of sensitivity of developing

countries to the economic recession at the different levels

of analysis.

45. The analysis of cycles was centred on the period 1972-1977 for
reasons of statistical limitation. This period needs tc be relocated

in the long-term cyclic movement.

Graph 8 covers the annual growth in manufacturing added value,
and shows this industrial cycle end the period concerned (which hes

been enclosed in a frame).

(33)366 the works of Miller : Le progrés technologique dans
1'industrie sidérurgique - P.U.G.. 1976.




46. This indusstriel cycle is incorrorated ir ar eccnomic growik whick
ceincided witz a fall 1r woTrll economic growth during tne period

: 3.7% against 5% for the period 1660-1675. The fall is
considerarle irn countries witk & merkel economy: 3.4% agzinst 4.4%

in 1960-1275. Indusiriziized countries maintein a high growih retle

of €.7% whick does no: fall off witk respvect tc the preceding period.
However, sagging does occur during the last three years. The
developing countiries see their growth decelerate sharply from

6.5% to 3.%

I+ will be noted with interest that since that period there is e
lag with respect to the lLeontieff adjustment scenario, snd even with

respect to the TTIASA "low" scensario.

47. Ir order to anslyse the interlacing of cycles a comparison was
made between the following growth rates : national GNP's, manufacturing
industries, class 38 covering capital goods, ard class 371, covering

steel industries.
Table 3 summarizes the results cbtained.

Table 3 ¢ Variations in wrorld average growth rates in 1972-1877

Engineering | Iron and steel
GNP | Industry | industries, | industry, 1
Class 38 Class 371
Industrialized
market_economy 0 - 0 - -
countries
Industrislized
planned economy + + + + + + +
countries
Developing countries 0 0 - +
World total 3.7% 5% 3.8% 3.7%
N.B. ¢ + + = distinctly highe- than the world average
- - = distinctly lower than the world average
+ = higher than the world average
- = lower thar the world average
0 = approximately equal to the world average




There are three "readings" of results, first by measurement

level. ther by grouns of emuntries. then by countries within gronnpe

48. The growth rates of manufacturing indusiries in the worlé are

greater than those of the economy.

The growth rates of engineering indusiries in the world are less

than those in indusiry.

Growth rates of steel-making in the world are & little lower than

those ir engineering industries.

49. The following growth rates apply to industriaslized countries where

they market economy : engineering industries (3.7%), industry (3.5%),
economy (3.4%) and iron and steel industry (0.6%).

The following growth rates apply to industrielized countries with

a planned economy : engineering industry (11.6%), industry (8.7%),
economy (6.7%), and iron and steel industry (6.4%).

The following growth rates apply to the developing countries :
iron and steel industry (5.6%), industry (5.1%), economy (3.6%), and ’

engineering industry (2.6%).
50. Although the respective positions of the four indicators do not

change between industrialized countries with a market economy and those

with a planned economy, the same cannot be said of the developing countries.

The steel industry cycle seems relatively strong in these countries,

compared with the engineering industries, which are at the bottom.

Consequently, the following questions arise : 1. is the phenomenon
general among developing countries, or does the average hide varying
behaviours, 2. is the phenomenon durable, since the industrial recession

spread to the developing countries in 1979 and 1980 (see graph 8).

51. The absence of comparable statistics for all the developing

countries reduces the sample to twenty countries.

Mnis sample permits two different behaviours to be identified

among the developing countries.
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52, Tne first grour comrlies with the general average, i.e. the growtk

rate for steel making exceeds the growth rate in the indusirialized

Table 4 : Developing couniries where A(38) < A(371)

(wher: A is the mean raie of growth over the period 1§72-77)

s 5.6% average

Country 438 A371
Sri Lanka -34.72 -13,48
Chile - 8.49 - 5.64
Zimbabwe - 1l.61 - 0.25
Zambia - 3,66 2492
Uruguay 3.73 4.77
Tanzania, United Rep. of -11,37 5¢73
Burma -19.95 6.65
Dominica 4.62 6.84
India 4,87 8.97
Moroceo 8437 10.12
Peru 5037 10.91
Zaire -30.54 13.75

for develop-
ing countries.

The inequality of steel industry growth rates will be noted.

53. Unlike the average for the developing countries, the steel industry

growth rates are less than those for engineering industries in the

second group.

Teble 5 3 Developing countries where A(38) >A(371)

(where Ais the mean rate of growth over the period 1972-77)

Egypt (contd.)

Country A38 A371

Panama - 3.70 -12.44
Colombia 7.87 - 0.42
Kicaraguse 2.88 0.43
Argentina 2.46 0.95
Venezuela 2.42 1.86
Paraguay 8.47 3.84

10.24 4.11

5.6% average
for developing
, countries

v




Table 5 (contd.)

Country 435 4371
Singapore 12.63 5.92 i
Mexico 6.7¢ 6e37
Algerisa 11.89 7.65
Malaysia 13,44 8.02
Brazil 10.26 8.98
Ecuador 27.91 19.40
Korea, Rep. of 43.59 40.71

It will be noted that a number of these belong to the semi-
industrialized country category. At very high growth rates, they tend

to fall into line with the growth rate of industrialized countries.

54, The group where the engineering industry growth rates are higher
than the steel industry growth rates include the following countries :

Table € : Industrialized countries where Af38) >A(371)

Country Az8 4371
Ireland 4.38 ~11.36
Belgium £.72 - 4,63
Luxembourg 2.52 - 2,83
United Kingdom 0.47 - <. T3
Holland 2.00 - 2.68
Sweden 2.66 - 2.28
Norway 2,30 - 1.40
Fed. Rep. of Germany 2.32 - 1,16
Denmark 1.82 - 0.98
Franoe 3.56 - 0.94
United States 3,66 - 0.54
Israel 6.63 - 0.20
Austria 3.56 0. 39
Portu 1 4.2 1.41
Japan 4.15 1.76
Greece 4.15 2.31
Bungary T.23 2.87
USSR 10,76 3.40
Czechoslovakia 8.47 4.71
Den. Rep. of Germany 7.65 5.73
Yugoslavia 8.41 6.19
Poland ) 14.04 6.50
Bulgaria 15.68 9.18
Romania 17.63 12,37 -
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Omly the following countries are an exception @

Tatle 7 : Industrizlized countiries where A {38 <A(371)

country A38 A3T1
Austrslie -2.08 1.26
Switzerland -1.87 3.71
Italy ) -1,70 4,05
South Africa -0.98 7.31
Fi_land 4.31 7.39
Spain 7.73 8.06

55. This analysis suggests the following conclusion: the more the
developing countries become industrialized, the more their steel
industry cycles and their relationships with the cycles ol engineering
industries tends to approach those of the indusirialized countries with
a market economy. The more the recession affects the latter, the less
the steel industry in developing countries can remain a favoured oasis
(see graphs 9 to 13).

D. THE COMBINATION OF STEEL INDUSTRY HYPOTHESES

56. The "dossiers" in the first part of this study permitted the
following hypotheses on the development of the world iron and steel

(*).

industry to be identified (r e "Summary" sections of the dossiers)

1. At least partial continuation of the dissociation phenomenon
between steel production and supplies, and multiplication

of coastal locations.

2. There are no supply problems in respect of iron ore. But the
opening up of mines is a function of the interest shown by

steel manufacturers.

3, Scrap will be of ever increasing importance in the steel
economy, and its increasing use tends to oppose the opening

0f new ore mines.

4. The production of ferro-alloys will continue tc move towards

those owning both ore and energy resources.

* A .
( )These hypotheses are recalled in accordance with the order in waich
the reports are presented: the order does not imply any priority.
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The price of energy will continue to grow during the
decade, and the struggle to economise in energy will
intensify.

Cokizg coal will continue to provide the steel industry
witn its main form of energy: there are abundant reserves,

but its orice will vendé to follow tinat of oil.

The developing couniries which, with a few exceptions
have no coking ccal, may find a substitute in nan-

exporteble natural gas and charcoal.

The supply of water in certain regions, and the fight

against pollution, will entail additionzl costs.

On the basis of past trends international trade should
continue to develop during the decade.

The new exporters who have appeared are not likely to

upset international trade in steel. It is envisaged that

there will be a tendency to reinforce regiomalization of

international trade.

In view of the close link between steel consumption and
the gross fixed capital formation, investments devoted to
restiructuring energy sources will have a considerable
impact during the period.

Demand will tend towards higher standards of quality, and
the link between this demand and existing production

capacities will prove difficult in numerous ccuntries.

Since scale economies have ceased to be an absolute
barrier to entry into the industry, possibilities are
provided for the economic creation of small plants using
scrap electric furnace, direct reduction - electric

furnace or small charcoal furmnace - LD convertor type

processes.
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13. There w.1ll be no wajor technological breakihrough during the
eighties, apart from the direct reduction process, but an
acceleratiorn in improvements in the standaré process,

supplemented by the "scrap-electric furnace" process.

il. The iron ané steel industry will be drawn towards quality,
nct only in the production of small guantities of special steels,
but in the mass production of quality steels designed to satisfy
the increasingly exacting requirements of consumers and

converters.

15. In the main, the differentiation of steel industries in the
industrialized countries will be a function of the priority and
resources allocated to research and development in order to

"maintain the rate" of changes in quality.

16. The acceleration of oil research in déveloping countries
permits one to envisage the entry of new countries into steel-

making, using the direct reduction method.

17. The movement of the iron and steel industry towards quality
requires the acquisition of process know-how, a knowiedge of the
physical and cuemicel structure of materials, and a high

educational and general technical level.

18. The technological development of the iron and steel industry
1s liable to lead to modification of traditional trades, thus

breaking with Taylorism.

19. High productivity will be linked to the existence of work
groups and collective know-how rather than to training of
individual workers.

20. In the developing countries, the profitability of steel
installations will generally be evaluated in terms of integrating
and polarizing poles of development ir an industrial system,
where know-how generally requires a reorientatior of management

training programmes.

21. The general increase in the technical level of industry, and

the inadequacy of assistance in transferring technologies, will

make it more difficult for developing countries to diversify their
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production a1~ tc extend t.eir range of products.

22. The inequality of development will continue to have an effect
during the next ten years. t the present time industrislized
ccuntries unilaterally control the design and supply of capital
goods and comsequently export costs and capacities. The price

of capital goods plays the role of a "compensation tramnsfer" to
the oil invoice. Industriel arrangements legalise existing force

relationsnips and the resulting imbalances.

23. During the eighties the situation with respect to the
financing of steel installations will deteriorate for developing

countries which are rot oil producers.

Under the joint effect of increased energy and imported
equipment costs, and the relatively low price of standard steels,
the perspective is towards sbandonment or deley in the Implementa-

tion of projects (see Dossier I).

These are the main hypotheses obtained from an anelysis of the

"dossiers".

57. An elimination and regrouping of the various hypotheses was then
carried out, comsidering: a) that the scenarios should be centred on
develcping countries, in accordance with the recommendations of the
Working G-oup, b) that some of the hypotheses were linked in & chain,
and could be summerized Ly the resultant hypothesis, c¢) that
hypothases would have a minor effect during the unext ten years and
would meke their impact felt during the nineties, d) that the
probability of the hypotheses being implemented was in accordance with

the projects and actors identified in Dossier I.

Examples of elimination and regrouping will be given. The scrap
economy will play an .ncreasing role. However, it is generally of
little conseguence in developing countries, and is not likely to be-a
driving variable between now and 1990. It was thus ignored, except
vhen the scenarios were centred on Industrial countries, when it was

retained.

The rise in the cost of eaergy i. without doubt a driving

variable for the iron and steel industry system, and it also affects
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projects. The relstively low prices of steel products slter the
profitapility of the industry. In fact, all varisbles combine in &
consistent manner and lead tc & regrouped hypothesis: the perspective

of deteriorating financing ccnditions.

58. Finally, this leads to the adoption of the following six
hypotheses specific to the steel industry:

H., The demend will apply pressure for an improvement in quelity

1
"and product innovations (regrouping hypotheses 11 and 14
above).
L, New steel markets will be opened because of the infrastructures

required for the new energy sources (hypotheses 10 and 11).

H. Economic transfers will continue to exert themselves by the
relative interplay of prices, to the detriment of the iron and
steel industry:

- upstream, as a result of negative transfers for energy and
cApital goods, and in certein cases as a result of positive
transfers for ores.

- downstream, as a result of negative transfers to the benefit
of metal industries, including capital goods industries
(hypotheses 2, 5 6 and 22).

Hh Financing conditions will continue to deteriorate for the

developing countries (hypotheses 22 and 23).

H_ Due to & voluntarist policy developing countries may have the
capacity for assimilating the required steel plant techniques
and organization in azcordance with their projects
(hypotheses 17, 18, 19 and 20).

H6 Some developing countries will enter the iron an@ steel
industry, or will increaese their production capacities by
using the direct reduction process and by reducing the size

of plants (hypotheses €, 12, 13 and 16).

59. A combination of these hypotheses, and & combination of them and

of the envi. >mmental macro-~econcmic and social-political hypotheses,

will establish a configuration of the scenarios (see diagram ).
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These combinetions will influence the Resultants.

The Resultan.s are as follows:
- Rl = An increase in investment projects in the developing countries.

- R2

Progress in the diversification of iron and steel production in
the developing countries. The latter is a variant of BRI and !
irvolves develcping countries which already have an advanced

iron and steel indusiry base.

60. Thus the scenarios are conceived &s an input-output process. At

the project input there is a "black box" where hypotheses specific to
the iron and steel irdustry and external hypotheses are combined. At
the output the resultant situations are obtained for the projects, in

accordance with the combinations envisaged.

61. Prom the point of view of steel industry decision-msking centres,
the hypotheses do not have the same meaning.

62. Thus the first two hypotheses (product innovations and new energy

markets) are constraints., ‘

The driving effect is produced doﬁnstream towards the steel ‘
ipdustry. The capital goods market is & driving force. The same
epplies in developing countries if one considers that their
industrialization projects will mainly remein dependent on jmports,
and thus on the technological "pattern" transferred from the

(34)

industrialized countries .

63. On the other hand, the last two hypotheses are decisional
yvariables:

- The increase in the capacity to assimilate technology and
organization is within the power of decision of an enterprise
or country (the two entities are often the same in developing
counv..es). This does not mean to say that it is easy to
achieve, but the solution is obtainable by explicit decisions.
The hypothesis thus assumes that developing countries would be
capable of overcoming difficult'es with an active policy.

This hypothesis is more plausible if the choices relate to

(34)

See documents prepared for the preparstory global reunion at the
first World Consultation on capitel goods: ID/WG.32L/3 and
ID/WG.324 /4, Wersaw, 24L-28 November 1580.




smeller plants, where management 1s easier.
- Use of the direct reductioc route and the establishment of
small enzerprises 1s also e decision which depends oo intermal

authorities, especially if the countries have r=ducing agents.

€i. The other two hypotheses considered correspronéd to decisional

(35
influence variables JD).

Positive and negative econcmic transfers upstream and downstream

are the result of a force relationship between the parties.
The same applies to deteriorations in financing conditions.

Taken overall, relations are currently unbalanced between
industrialized and developing countries. However, these relationships
are not unileteral and subject to a single authority, and this
situation is not inevitable. Even if relsationships are subjecc to

constraints at the present time, these can be eliminated.

At country level, a steel enterprise is not & passive piece of
the macro-economy. It may influence its environment, and to &

certain extent mey shape it‘36).

Thus, the scope for negotiation is established between constraints
which cannot be removed and the decisional variables. Reinforcement
of the decisional variables may be facilitated by international
cooperation.

65. A scenario is prepared in accordance with the following
convention: when a hypothesis complies witk the above~mentioned
tendencies it will be shown as 1. An opposing hypothesis will be

written as 0. If an association of hypotheses leads to the

(35)

The classificetion adopted is the one used by Mr. Tenniere Buchot
in his work: Le Modele "Popole". Une tentative d'analyse du
systeme "eau" dans une agence financidre de bassin - Puturibles,
( February /March 1973.
36)

This representation follows the line of thought of Professor F.
Perroux, as expressed in the work: Unités actives et
methématiques modernes - Révision de la théorie de 1'équilibre
économique général, Dunod, 1975




conclusion that they favour an increase in steel
develoning commtries

wvritter as R = O.

For example, in the sense of the hypotheses described, a "trend"

scenario will be written ip its simplest form as follows:

E1 B2 E3 B+  R1
1 1 1 i

and in its developed form as follows:

H1 H? H3 HL B6 R HS R2
1 1 1 1 1 0 0 0

Current trends do not favour the implementation of projects.

8

A contrasted "normative" scenario, implying & reversal of
tendencies blocking projects in developing countries, will be written

in its simple form as follows:

):Q H2 H3 Hh R1
1 1 0 0 1

and in its developed form as follows:

H1 H2 H3 HL H6 R1 E5 R2
1 1 0 0 1 1 1 1

66. It will be noted that the hypotheses may also be classified as &
function of their duration in the past, either lomg or short.

Thus hypotheses 1, 3, 5 and 6 are linked to & more long-term trend
than hypotheses 2 and 4, which are more linked to the recession and

recent criges.

67. However, combinations will only include hypotneses specific to the
iron and steel industry. The scenarios will only take shape if the

hypotheses are coherent with the environmentel bypotheses.




E. DEFIRNING THE SCENARIOS

6€. The following socio-political hypotheses masy be derived from the

overall scenarios:
&. The existing economic order is maintaineg;
b. A nev international economic order will graduslly be
established;
c. The situation of the developing countries will diverge;

d. The situation of tne developing countries will cornverge.

Combinatior of these four hypotheses leaves only tnree
possibilities. Within the framework of the existing economic order
the convergence of the developing countries is excluded, otherwise

inequalities could only increase.

69. The macro—economic hypotheses expressed by the growth rates could

be multiplied. This would have no great significance. On the other
hand, in the "technique" for preparing the scenarios they are only
introduced when the coherence of the qualitative scenarios is
established. We.shall limit ourselves to noting their logic with the
latter. Thus, one may limic the hypotheses to three economic growth

rates in developing countries:

- & gross domestic product growth rate of the order of 7%,
corresponding to the United Nations New International Economic

Order scenarios.

- a growth rate of 5.4% corresponding to the Leontieff maintenance
of the old econamic order scenario, the OECD North-South break

scenario and the ITASA "high" scenario.

- & crisis growth rate of 3%, less than all the scensarios
considered (including the IIASA "low" scenario), which increases
and thus extends the sag measured between 1978 and 1980 (see
para. k6).

70. Toe corresponding growth rates for the iron and steel industry in
the developing countries have been estimated as 9%, 6.5% and 4.5%

respectively. These rates are not "inevitable” or linked by an

inexorable curve to the gross domestic product growth. They will
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depend mainly on development projects in the capital goods industries.
Tne lack of precise intormatior andé the uncertainty currently exis:iing
in numerous developing countries regarding the direction to take in
this demain mskes any relaxation of these rates by regions illusory,
especially as no meesurements are availlable on steel intensity curves
for couniries with incomes of less than USE LOO (1963 velue). These
overall rates were therefore provisionally adopted in order to show the
trend in demand, and the situation which would arise in respect of the

steel supply in the developing countries.

Tl. The supply seems to be the least uncertain part of the project-

ions. Obviously, there is a link between the supply level and the

demand. However, this link appears to be strong in contrasted

situations (e.g. prolonged structural crisis). In other situstionms,

it appeared that the masjority of scenarios considered below were

compatible with the steel demand growth rates in the 6.5% - 9% range.

The steel suprly has its own inertia and drive, linked to the degree '
of commitment to projects. In the majority of developing countries, |
the question of balancing demand and production does not arise: in

1579 the glocbal deficit was 25 million tonnes of steel. Consequently,

in general the demand-supply link does not operate in the same way as

in the industrialized coucntries with a market economy.

72. Thus, it ic combinations between socio-political hypotheses and
kypotheses gpecific to the iron and steel industry, rather than
macro—-ecouamic hypotheses, which establish the configuration of the

scenarios.

T73. The following table summarizeg the definition of the scenarios
(1wle 8).

T4. In tne same way as the OECD scenarios, these scenarios adopt

certain "dimensions" deriving £::om the hypotheses.

As for the OECD, and for the same reason, two extreme dimensions
were therefore excluded: "the global balanced interdependence whicn
clearly shows the "liberal" conception of intermational economic
relationships”, and "complete fragmentation with the formation of
gelf-gufficient and rival blocks"(37).

(37)

Interfuturs, page 82 - French edition
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Table £ : Definition of the iron and sitesl scenarios
Coopersatioz Conflict
) R —_—
I- new ecsnomic order ——l-
g c¢lé economic order
Development cf
steel industries Convergence Divergence
in the South
North-Soutt and | Korth-South Fragmentation between the poles
South-South corporate ..
relationships administre- South-South | Limited . Ko
£1 corporsate cooperation +3
— | 108 administra~ | froam the cooperation
‘ tion South
Maintenance of
structure
ascendancy. (::)(::)
Integration by
the North C>
M
Regionel
integration (Ei) T2
o the South g
Rebalancing of
North-South @ @
relationships
75. The world steel situation excludes liberal integralism when the

erisis causes the EEC to intervene in markets, and when the threat of

a protectionist backiash is seen in other countries.

The formation of a "South" self-sufficient block

to be unrealistic.

One only has

(38) also appea™s

to see the interpenetration of

"North" and "South" interests in steel projects in developirg countries

to conclude that a rupture scenario is not very probable in this

particular case.

{
8

38)

Fer conveiience of presentation we shall talk of "North" and

"South", conscious of the lack of precision, and to a certain

extent the fiction of the terminology in use in the West.

"North" is not homogeneous.
"East" and "South", and although it has common interests, it no

longer constitutes a homogeneous whole.

The
It includes at, least the "West",

When defining the

scenarios, we shall gradually move away from this terminology.




T7€. As for the QECD, "+two mean hypotheses, reflecting two possible
types of outcome to the protlems posed by rebalancing international
relationships" were retained. Foweyer, whilst the OECD only envasaged
these dimensions "within the industrialized world" they were
investigated in respect of relationships between the industrialized
worid and developing countries, and in respect of rejationships between

the latter.

77. Thus, it is no longer only & question of "corporate administration
of world interssts developed by the larger countries or the United
States, the EEC and Japan ... but corporate adminis.ration which
assumes & relatively high degree of opening, and a certain level of

ecopomic stability".

"Corporate administration” meens sdministration of industrialized
and developing worid interests. This shift in definition is precisely
the gap separating the old economic order and the New International [
Economic Order (NIEO) to be "invented"(39).
accordance with the mandate received by the United Natioms to

It is therefore in

investigate these new channels.

78. A fragmentation betweer poles was also considered, rather than a
bresk between blocks, like the OECD.

79. In the case of the iron and steel industry it was considered as
the backecloth that the policy of industrial countries with & market
economy would tend towards corporate administration in order to
._iminate or reduce conflicts betweern them. The creation of the OECD
Steel Committee does tend precisely towards this objective. This
condition of "North-North" relationships - or to be more precise
"West-West" relationships - is maintained in all of the scenarios
except that of "prolonged crisis", where it is assumed that Westerm
solidarity will not hold out. The de-regulation of markets(ho)
combines with an extemsion of the crisis in developing countries.

This is an extreme hypothesis, but it is not absurd, as shown by
previous analyses regarding the sencitivity of developing countries to
a crisis.

(39)

Using the expression of the UNESCO Director General, Mr. Amadou
Mahtar M'Bow. See: Le Monde en devenir - réflexions sur le
Nouvel Ordre Economique internationsl - UNESCO, Paris 1976.
(ko)

According to the expression of the EEC General Commissioner,
Mr. Davignon, leading to an "avocalyptic scenario".




80. Relationships between developing countries may range from an
ahsence of cooperstion - wvhich ie hroedly the exicting situstion - %o

limited cooperation (e.g. the Arab oil-producing countries finance

installetions in other Areb or Is.amic countries) to a "South-South"

corporate administration at different levels: sub-regional, regional

or intercontinental.

These two "dimensions" intersect with those of other aspects in

"North-South" internaticnal relationships.

81. The third dimension relates to maintenance of the ascendancy of
the structure of the North over the South, and the integration of the
South by the North. This ascendancy of structure is brought abocut
through financing, markets, capital goods and technology.

82. The fourth dimension relates to regional integration within
developing countries. The dynamic of these integrations may vary
between the poles of cooperation and conflict with tke "North", and in
accordance with differentiations between the "West" and "East". Thus,
the industrialization poliéy adopted by the African Heads of State in
Lagos (*) is a reaction to setbacks at the major internationsal
conferences, including UNIDO IXT. The orientation towards "self-
reliance”, and in certain cases self-sufficiency, is & sign of
disenchantment with intermational relationships, and a desire to be

able to rely on their own strength rather than on others.

83. The fifth dimension is the rebalancing of "North-South"
relationships in the sector, as outlined in the suggested negotiating

objectives in the "dossiers”.

84. The crossing of these three dimensioms with either a fragmenta-
‘tion between poles or corporate administration establishes scenarios
with differing degrees of conflict or cooperation in the inseparable

conflict-cooperation mixture(hL). A movement from right to left in

«*) Organization of African Unity - Lagos Plan of Action, Lagos,
Nigeria, 28/29 Ap-il 1980.
(1)

Regerding conflict-cooperation, see the works of F. Perroux:
Pouvoir et économie, Bordas, 1973.
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Table 8§ corresponds with & movement from the pole of conflict to the

pole ol cooperailon.

8s5.

Thus, the following scenarios maey be established:

Scenarioc T or "trend" scerario.

Corporate administration of interests and confilicts within
industrialized countries with & market economy; cortinuation of
iron and steel trade intensification, maintenance of the struct-
ural ascendancy of industrialized ccuntries over developing
countries, little or no cooperation between developing countries,
differentiation of iron and steel industries according to the
various developing countries, and divergence of development
between them, and overall implementation of 1990 projects less
than specified, owing to finaqsing difficulties and the fact that
progress in diversifying steel products is limited to a few

developing countries.

The scenario thus takes the following form:

Bl H2 H3 HY H6 R HS R
1 1 1 1 0 0 0

Szenario Ti or "erisis” scenario

The current recession drifts into a prolonged structural
crisis, which also has a direct effect on developing countries,
the corporate administration of Western countries does not with-
stand the crisis, conflicts become sharper, there is an increase
in unused production cepacity, crisis rationalization affects
installed steel capacities more severely than the existing
restructuring, public opinion in Western countries, where
unemployment continues to increase, is opposed to all export of
capital for steel plants in other regions, protectionism develops,
international trade diminishes, numerous projects in the
developing countries are cancelled, due to lack of financing and
projects involving metallurgical industries, only a few oil

States continue with their projects, and divergences between

developing countries are limited to these exceptions.
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The effect of these events is s drastic drop in programmed

productlion capacities in the developing countries.

The scenario thus takes the following form:

H1 H2 E3 Hk HG R1 H5 R2
1 0 1 1 0 0 0 0

Scenario T2, of limited "South-South" cooperatic.

The hypoieses are identical to T, namely the maintenance
of existing trends, excludirg & catastrophic crisis which

exacerbates conflicts.

Within this context & T2 variant is limited cooperation
between the South countries, based on the possibilities of oil
countries; for example Gulf countries with the Middle East and
African Arab States, Mexico and Venezuela with the Latin American

and Caribbean States.

This limited cooperation improves the results for projects
in developing countries campared with the trend scenarioc, but

cases of implementation are less than the projects specified.

Consequently, the scenario may be written as follows:

-

Hi H2 E3 Hk H6 R1 R2
1 1 1 1 0 0

Scenario R, of general "South-South" cooperation.

This scenario is characterized by: the persistence of
industrialized countries in maintaining international relation-
ships within the framework of the existing economic order, the
reactioﬂ of developing countries in modifying this by wmeans of a
policy of self-reliance, the replacement 6f imrorts from
industrialized countries, the increase in trade betw<en developing
countries, mobilization of self-financing capabilities and
technologicel and human resources, without leading tc a break with

the "North", whilst the links are stretched to breeking point with

the latter, leading to canzellation or deley in certain projects.




Maintenance of these projects is thus governed by the possibility
of revlascement with "Southern” parties, bui the possibility of
financing, and in particular the possibility of gaining industrial
know-how, 1s limited. The capital goods industry of the
developing countries is stimulated, but is not called on to meet '
the requirements. As 8 seconday conseguence, although steel
industry convergences increase and capital goods industry
divergences between developing countries increase, very few of
them (i.e. 8) are currently in a cordition to contribute
substantislly to steel eguipment, and it may therefore be
‘difficult to resume pumerous projects abandoned by the "North"
partners. Technological and industrial know—how capabilities

are unevenly distributed between Asia, Africa and Latin America,
and the possibilities of regional self-reliance are unequsal
between these continents; Africe in particular needs inter—
continental solidarity in this case. The scenario tends towards
a convergence of the South, but its relationships imply South-
South corporate administration in the steel-msking sector.

An additional difficuity arises from the fact that invest-
ments in manufacturing sectors, and in particular in the capital
goods industry, require high-grade steels which the "South" camnot
reasonably be expected to produce in sufficient quantity between
now and 1990. Technological dependance makes the importing of
these products unavoidable. Consequently, developing countries
with an export capacity in long products (and even flat products)
should be able to continue exporting to the industrialized
countries, even if only by way of compensation agreements or to
obtain essentiael foreign currency. This inter-relationship will
thus not permit exclusive intermational trading between the

developing countries.

A')l of these objective difficulties lead finally to
resultants where the scenario R production capacities are less

than the projects specified.

Scenario R may thus be written in the following form:

H1 H2 H3* HL#* H5 HE p1l
1 1 v 0 0 1 OJ




89.

* on the hypothesis that developing countries are likely to
rearrange economic transfers and finarcing between themselves.

Scenario N is "normative".

Relationships between the industrielized and developing
countries are rebalanced, & certain degree of corporate adminis-
tration 1s established, the reciprocal publication of information
on projects is shown bty a mechanism of frequent comnsultations
which leads to a form of target planning, the economic terms of
international trading for iron and steel industries in the
developing countries is subject to constant analysis and
cerrective measures, the conditions of access to financing are
improved, the unilateral power of terhnical assistance is subject
to re-eveluation, and its content is more appropriate to the
requirements of iron and steel projects in developing countries,
the latter are envisaged as true poles of development, the demand
for steel may thus be cxpressed, with greater certainty, as sa
function of the improved link with downstream industrial
projects, these require increasing quantities of high-grade
steels which still have to be imported, intermational trading
increases, iron and steel production in developing countries
continues to be directed meinly towards their domestic markets,
exports of these products do not disrupt western markets, and
cooperation is also effected at three levels: to facilitate the
entry or advancement of developing countries in the manufacture
of more sophisticated steel products, to facilitate research and
development in the direct reduction process,-and in particular to
facilitate the attainment of higher market shares for the
installations. Under these conditions, specified projects may

be implemented, and even exceeded, in 1990.

Scenario N may thus be written as follows:

H1 H2 H3 Hs HS EH6 R' R
1 1 0 0 1 1 1 1




90.

[
N
ny

[

Scenaric K1 is & simple normative variant of K.

It implies that developing countries which currently have &
steel 1ndustry base will advance in the management and diversifi-
cation of their production. Since the degree of dependance in
respect of importing high-quality products will remair at a high
level during the vperiod, the scenario N1 does not have the
potential “o create conflicts attributeble to competitiorn with

industria’ized countries.

Scenario M is a "mixed" scenario based on the geo-politicel

concept of "core areas".

(k2)

The concept of & "core area" comes from the theory of

self-centred develoPment(h3). This theory msy be summarized as
follows: A certain population and density is indispensable for
the devwelopment of complete industrial complexes. in the

econom ~ world, the numbers aefine the "core ar=as”.

At the present time, there are multi-national "core areas":
the United States énd Canads, Westeru Europe, the Soviet Union
and Eastern Furope, and one national zone, Japan. Potential
"core systems" are Chine, India, Java and Indonesia, Brazil,
Nigeria, Mexi~o, Vietnam, the Philippines, Egypt, Argentine and

the multi-national formation ~round Lake Victoria in Afria(hh).

On thic assumption, the world econamy is developing in the
direction of & "multi-centred system". The advantages of mass
production within these zones would surpass the advantages of an
efficiect transport system. The motive force behind this

development is the extraordinary increase in population.

(43}

(LL)

Used by Mr. G. Meindl ir “s "Coutribution tc the World Tron and
Steel 1990 Scenarios", Ji_y, 19€0.

See in particular "Intereconomics" 3/4, 1978: Demography -
Implications of autocentric development.

Mr. G. Meindl - doc. cit.
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The resultant scenaric M is "mixed", because it appears at the
cross—-roads between the fragmentation of poles and an
administration involving the "South", "West" and "East", and the
formation of homogeneous groupings (West, East and South) or
beterogeneous groupings (West and South), where relationships may:
confirm the degrees of domination or re-establish & balance, or
facilitate South-South integration, or integration cf the South
by the "NortL": the scenario implies a growth in trade within
each of the centres, and & reduction in international trade, e.g.
self-sufficiency in the United States and C&nada(hS). For each
of them, it requires an asdequa.e capability in industrial manage—
ment, and & given capital good:s production level. With regard
to the limitations which it introduces it is similar to scenario
R.

The "core area" population criteria introduce a selection
factor into projects in developing countries, and results may be
ambiguous. On the one hand, they imply the input of new
producers, and on the other hand they limit them. The
resulting convergence of steel industries in develcoping countries
would thus be lower than in the case of the "normstive" scenario
N. Tt is similar to scenario T in the sense that & multi-

centred system would be the culminatiorn of current trends.

It does not prejudge the solutions - drawn towards the
existing economic order or towards a new economic order - given
to hypotheses which apply economic transfer and financing
blocking wvariables to projects. Geopolitics cannot remove these

problems.

Consequently, the scenario M formule reflects its

ambiguities and interest:

y
(45) Vigorous progress and brilliant prospects for the American iron

and steel industry are envisaged for the future by numerous
analysts, in spite of current events. See for example: Wolfgang
H. Philipp, 10€th AIME annual meeting in New Orleans -~ Panel
discussion on February 19 1979: Five years after Lima and the
LDC's programme for 500 million tonnes annual steel capacity by
the year 20.0. Where does 1t stand, and what does 1t mean 7
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existing | E1 K2 E3 BL HS He R1 RO
economie ) 1 1 3 0 1 o o
order

new

economic 1 1 o] 0 1 1 1 1
order !

The effect on projects must tnercsfore be positive or

negative, depending on the content of the "mix".

91. Thus, scenarios may be classified in the following order in

respect of their influence on the semnsitivity of project implementation.

. NK1>N>M>R>T2>T1
Scenarios:

1T = BR1=20

Resultants: - 1 = RO

0 —=

92. Defining these scenarios must not lead to the impression of
inflexible barriers between them. Their trajectories may permit
shifts from one to another to be envisaged. Thus, the projected
trend (scenario T) msy degenerate into a deep crisis (scenario T1) or
intec a partial recession in the "South" (scenario T2). It may cause
e more rigid outlook in the "South" following setbacks in inter-
national neéotiations (scenario R), these taking the form of regional
integration or the formation of "core areas" (scenario M). This may
integrate elements of a tendency towards the old economic order
(scenarios T, T1 and T2) and elements of & trend towards & new
econamic order (scens.io N). The regional self-reliance scenarios
(scenario R) may belong to the existing economic order to which they

are attached, or may be a transition towards & new order.

93. Scenarios may be classified along traditional lines, that is to
sgy in accordence with three concepts of the future world,(u6)
conservative, reformist or radical. The radical hypothesis is the

prolonged crisis scenaric T1. The conservative hypothesis is

(_Lel

See Sam Cole, Jay Gershuny and Ian Mites: Scénarios du
développement mondial - Futuribles, May/June, 1978, and the
interpretation of these scenarios for the problem of "transferts
des industries et dépendance technologique dane les pays en
développement” - P.F. Gonod - No. 23 of Mondes en Développement
1979, devot=d to "Externalités et Développement - Stratégie des
reggources mondiales".




included in &ll scenarios which perpetuste the existing economic

order. The reformist hypothesis is present in scenario K, and to &
certein extent in M. However, in theory and in practice, the drafting
of & new economic order remains an open question, in spite of the

(47)

considerable amount of literature devoted to this subject’ .

F. THE IRON AND STEEL INDUSTRY SCENARICS IK ORDERS OF MAGNITUDE

9Lk. A dual calculation was effected in order to provide a glimpse of
the possible orders of magnitude of steel supply andé demand in the
developing countries under the above mentioned scenarios:

- in the first instance, the volume of demand per region was
estimated in accordance with the three steel growth hypotheses
considered above.

- then, for each of the projects listed in Dossier I, the
capacities specified, constraints, decisionel variables and
decisional influence were listed and evaluated with a view to
ascertaining how they were likely to affect projects within

the context of these scenarios (¥).

95. The celcuwlation includes the following combinations:

Macro—economic hypotheses of steel
industry growth in developing Type of Scenario
countries

T1 (crisis)
Ha = 4% not very compatible with
the other scenarios

6.5% not incompatible with the
9% other scenarios

&

He

!
S On the conceptual plane, see Richard A. Falk: Reforming World

Order: Zones of zonsciousnes: and domains of action in Planning
alternative World futures, edited by Louis Ren€ Beres end Harry
R. Tag, Praeger Publishers, 1975.

(*) In craer not to overload tiis elready voluminous document, these
analysing documents have r->t been reproduced.




Apart from the crisis scenario T1, the o“her scenarios will thus
have two demané estimates within the 6.5% and 9% range.

,

96. The celculation was reduced to three typical scenarios: T1
(crisis), T {trend) and X (normative), and it was assumed thet the
values of T2 and R would fall between T1 and T, ani that the value of
M would fall between T and N, K1 only being & qualitative variaant of
N.

97. Two production level hypotheses were also considered for total
installed capacities in 1990, 70% and 85%, these constituting
relatively high objectives for thé pumerous developing countries, in

perticular the new producers.

98. In order tc correspond with geopolitical realities of
cooperation in the Third World, two groups were formulated: Africa
south of the Sahars, and North Africa/Middle East countries.

35. The new instalied capacities between now and 1550 were estimated
for the various scenarios (see table 9 below).

100. The balance -of demand arnd supply on the three demand growth rate

hypotheses, the three scenarios adopted and the two market rate

hypotheses are summarized in table 10.

101. In 211 ceses considered, the demand-supply balance for developing

countries taken as a whole shows a deficit.

The minimum deficit is seen ip the normative scenario N with a

steel demand growth rate of 6.5% and a production level of 85%. The
rate of coverage of supplies by production is 95%. Latin America
shows a net export surplus of more ihan 9 million tonnes, and the zone

in Africa south of the Sahara shows & few exports.

The maximum deficit is noted for the trend scenario T with a

steel demand growth rate of 9% and a production level of TO%. The

rate of coverage of supplies by production is 47.6%. All regions

are net importers.




Table 9

New production capacities in 1990

I thousands tonnes

Scenario T1 (crisis)

Trend scenario T

Normative scenario N

Africa south of

the Sahara L.o 7.0 8.0
North Africa,

Middle East 11.5 4.0 19.5
Asia 23.0 30.0 37.0
Latin America 29.0 35.0 55.0
Total 67.5 85.0 117.5

) B

- G -



Table 10

Steel industry 1990 demand/supply balance in the developing countries

S S RS SR

Demand | Demand 1990 L : Demand/supply balance
. . PO, . Prodluction § Production ; . 1
Type of scenario growth | (millions | production Production | Production
. level T0% level 85%
rate tonnes) capacity - level T70% level 85%
(3 -5) (3 - 6)
T1 (crisis) h.5%
Africa south of
the Sahara L. 5.0 3.0 h.2 - 1.1 v 0.1
North Africa,
Middle East 21.1 17.2 12, 4.6 - 9.1 - 6.5
Asis 55.1 50.0 9. Lhe.s -20.1 -12.6 !
. N
Latin America 52.3 61.0 k2. 51.8 - 9.6 - 0.5 Sk
|
Total for
developing countries 132.6 133.2 92.8 113.1 ~39.8 —19.—]
T (trend) 6.5%
Africa south of
the Sahara 5.0 8.0 5.6 6.8 + 0.6 + 1.8
North Africa,
Middle East 26.0 19,7 13.7 15.8 -12.3 -10.2
Asia 68.0 57.0 3, 48.5 -33.1 -19.5
Latin America 6L4.6 67.0 46.9 56.9 -17.7 - T.9
Total for .
developing countries 163.6 151.7 101.1 128.0 -62.6 -35.6

{cont'd)



Table 10 (cont'd)

U S,

Demand/supply balance

Demand Demand 1990 Production | Production : :
Type of scenario growth | (millions | production level TO% level BS% Production | Production
rate tonnes) capacity level T0% level 85%
(3 -5) {(3-6)
T 9.0%
Africa south of
the Ssahara 6.4 8.0 5.6 6.8 - 0.8 + 0.h
North Africa
Middle East 33.5 19.7 13.7 15.8 -19.8 -17.7
Asia 87.7 57.0 3h.9 L8.5 -52.0 ~39.2
Latin America 83.3 67.0 46.9 56.9 -26. 4 -26.4
Total for . \ ~ N
developing countries 210.9 151.7 1C0. 4 128.0 109.8 Uqﬁig_
N (normative) 6.5%
Africea south of
the Sahara 5.0 9.0 6.3 T.6 + 1.3 + 2.6
North Africa
Middle East 26.0 oh, 2 16.9 20.5 - 9.1 - 5.5
Asia 68.0 64.0 44,8 54,4 -23.2 -13.6
Latin America 6L.6 87.0 60.9 73.9 - 3.7 9.3
gg::iogfzg countries 163.6 184 .2 128.9 156.14 ~3h Y - 1.2 |
N (normative) 9.0%
Africa south of
the Sahara 6.h 9.0 6.3 7.6 - 0.1 + 1.2
North Africa
Middle East 33.5 24 .2 16.9 20.5 -16.6 -13.0
Asia 87.7 6L4.0 hb, sh. 4 ~-42.9 -33.3
Latin America 83.3 87.0 60.9 73.9 -22.4 - 9.4
Total for , oty
developing countries 210.9 18L.2 128.9 156.4 -82.0 541

P S

\n
\0




102. The increasing order of deficits as & function of the
combination of scenarios, demand growth rates and market rates is as

follows:

CN A 6.5% 85%1 < [T1 A L.5% 85%1 < [N A 6.5% T0%3
< [T A 6.5% 65%1<CT1 A L.5% T0%1 < [N A 9% 85%3
< [T A 6.5% TOZI<CK & 9% T0%3
< [T A9% 85% JI<CT 4 9% T0%]

103. Compared with the 1979 deficit in the developing countries (about
25 million tonnes), the deficit would be less only in the following

combinaticus:
CN & 6.5% 85%3 CT1 4 L.5% 85%3

10k. For other combinations, the deficit would represent between 28%
and 88% of international trade in steel products for the year 1977,
during which imports from developing countries represented 30% of

world imports and 2.6% of exports.

In this hypothesis there could well be a disruption of the world
market, not as forecast & few years ago from competition from new

producers but by new markets being opened for installed producers.

105. Thus, the centre of grevity of consideration will move towards
perspectives of growth in steel demand in the downstream sectors in

developing countries.

The problem does not involve financing the steel industry in
these countries and the removal of comstraints, but industrialization
of the ergineering, durable consumer goods and capital goods sectors.
Steel demand rates of 6.5% and 9% show the potential requirement. It

is a question of converting these potentialities into realities.
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106. Without doubt, the "crisis" scemario is relatively optimistic in

regard to the trend in demand which could fall below & rate of 4.5%.

If we consider production capacities as data - they were
established for each project as & function of their semsitivity - in
order to achieve an accountable balance between supply and demand in
the T1 scenario with a production level of 85% the demand would be
balanced with a growth of 2.8%, and at & production level of 70% with
a growth of 0.85%, i.e. practically zero.

107. The annual growth rates of production capacities in scenarios Ti1,
T and N are high. However they are not unrealistic, since under the
conditions specified previously 7.3%, 6.7% and 10.9% are not outside

the range.

However, the use of installed capacities seems to be &
fundamental varisble. The deficit with respect to an identical demand
is practically the same in scenario (N A 6,6% 70%) as in the
scenario (T A 6.5% 85%), although in the latter, the installed
capacity is less than 32.5 million tomnes. For this reason
exceptional importance is attached to an improvement in operatioms
and cooperation between parties from the design to implementation and

entry into full production (see Dossier VI).

108. Deficits measured in the scenarios are net balances. Obviously,
imports from developing countries should exceed these estimates. In
fact, whichever scenario is envisaged, there appears to be an
unavoidable constraint, i.e. the importing of "top of the range"
steels which developing countries are incapable of producing, at least

in sufficient quantity.

Using statistics, it is difficult to evaluate the level of trade
%*
in these products( ). A partiel analvsis of the year 1977 shows that

(%) In order to achieve this it is necessary to use 5-digit
statistical groups of international hee’ings, and there is not
always an acccuntable balance between imports and exports, data
exists in value but not in weight, etc.
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overall developing ccuntries imported more than 5.5 million tonnes of
flat products and 1.450 million tonnes of pipes, tubes and fittings,
whilst they only exported 0.8 and 0.7 million tonnes respectively.

To these it would be necessary tc add speciel steels imported in

various forms.

Thus, although Third World exports do not appear capable of
disrupting the equilibrium because of internal requirements, it is
nevertheless necessary to envisage a stream of cxports from these
countries, even though they are a partial compensation for the
importing of sophisticated products which their industrislization
calls for.

In fact, in ten years, one can hardly visualise & "new growth"
- in the words of the OECD - mobilizing other valnes in society, and
capable of achieving oth=r methods of industrialization based on

simpler techniques(hs).

More probably the inescapable deficit in capital goods in
developing countries, inevitably leading to imports, will have the
effect of introducing models of industrialization which comply with
Western standards. Modification of these models implies & series of

political and technical conditions in the developing countries.

Consequently, the question arises as to where to export, even if

relatively limited quantities are invclved.

109. It will be remembered that in 1977, of 37.6 million tonnes of
steel products imported by the developing countries, more than 33
million tonnes came from industriamlized countries with a market
economy, 2.3 million tonnes from industrialized countries with a
planned economy, and 2 million tonnes from trade between developing
countries. Of 3.2 million tonnes of exports from developing
cowmtries, only 1.2 million tonnes were exported to industrialized
countries with a market economy, and & very small quantity, 0.06

million tonnes, to industrialized countries with a planned economy.

(L3) Essential problem posed in tue document "La technologie au
service du développement", UNIDO, ID/WG.32L/L 19 September 198C.




11C. In the current position of the iron and steel industries in
comtries with a market econamy, it is very difficult to formulete e
iong-term perspective(hg). Here, the supply must closely adapt itself
to the demand, and the general uncertainty mskes this & random
process. Projects are only formulated as & function of market
prospects, and the str?tigy of the parties is changesble in this great
*

international activity

111. There is a certain amount of uncertainty also regarding the

prospects of industrialized countries with a planned econamy.

An evalustion of consumer requirements in the CMEA in 199C has
been revised in the direction of & relative decline compared with past
trends.

No official information is available regarding production plans.
A linear extrapolation of results for the period 1970-1975 - which are
higher than those for the 1970-1980 trend - would leave & de®icit of
the order of 25 million tonnes in respect of consumption, and & self-
sufficiency rate of 76% (see table 11).

Table 11: Assessment of net deficit in steel products for CMEA

countries in 1985 and 1990

t
(1) (2) Net deficit
Year Consumption Production (in millions of tonnes
of crude steel)(3)
1985 276.0 266.3 -9.7
1990 328.2 303.3 -24.9

(1) The consumption figures are taken from the document "Projection
90", ISI/ECON/100, 1980

(2) The production figures are calculated using a regression based on

the period 19T70-1975 from data taken from the ECE/Steel/29
document 1980.

(3) The net deficit of CMEA countries in respect of the rest of the
world is obtained by subtracting (Z) from (1).

(49) See the report on the OECD Conference: Symposium on the Steel
Industry in the 1980s, Paris 27/28 February 1980.

(*) One of the essentiel factors would be the self-sufficiency of
the United States.
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Obviously, consumption estimastes may be modified downward, and by
then, investment programmes mey augmert production capacities. Tre
deficit anticipated relates to Eastern Eurspean countries other than

the USSR.

However, taken overall, it does not appear that the CMEA block

will be & net exporter.

112. To the extent thet current restructuring of Western iron and
steel industries is orientated towards the "tcp of the range", a
"target" could be arranged to ensure the more or less continuous
importation of simpler products from developing countries capable of
exporting. A system of partiel compensation agreements based on the
exchange of steel products could be developed in order to provide
developing countries with the "life-line" they require for *heir steel

balance of payments.

With respect to hypotheses of growth in the volume of inter-

national trade impiied in the preceding scenarios (apart fram the !

crisis scenario), possible exports fram developing countries would

continue to constitute & small part.

113. The data and estimates from the various scenarios were then
listed and the resulting situstions for considered regions of

developing countries were reviewed.
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1ik. The countries of Africa, south of the Sahars

The capacities for iron and steel production are at the present time
very limited. Outside Zimbabwe, where RISCC has & production capacity
of 1.0 million tonnes of long products, only small units exist in Ghans,
Togc, the Ivory Coast, Angols, Kenve, Tanzanie, Ethiopia and Ugenda; their

totel capacity is about 0.2 million tonn=s of long bproducts.

In 1979 imports into Africe South of the Sshara (excluding South Africe)
accounted for 2.2 million tonnes, the apparent consumption of steel being

therefore about 2.5 million tonnes.

It will be seen that 24 countries out of 39 do not have any iron ana
steel projects; in 1990 these countries will have about 16C million
inhabitants, and there will be:

~ L countries with more than 10 millior inhabitants,

- 13 countries with more than 5 milliop inhabitants.

The projects so far launched, studied or uader comsideration involve

about 8.5 million tonnes of new capacity.

As a function of the parameters retained for each of the three major
scenarios it has been estimated that the available capacities in 1990 could

be as follows:




- vy Crisis Trend Normative
Iin miilions tonnes —_— —_— . ———
scenario scenerio scenario
Tl T N N2

Angole - - - 0.C50C
Benin 0.0Ls
Cameroun 0.036 0.036 0.036
Centrel African Rep. - - - 0.055
Chad - - - 0.059
Rep. of the Congo 0.v20 0.020 0.C2C
Ethiopia - - - 0.410
Gaboun + 0.050 0.050(1)
Ghana + 0.015 0.215
Guinea - - - 0.065
Rep. of Cape Verde - - - +
Guinea Bissau - - - +
Equatorial Guinea - - - +
Ivory Coast 0.N 0.03k4 0.070
Kerwa + + 0.350/1)
Liberia + + 0.700"
Malawi - - - 0.075
Madagascar - - - 0.110
Comoras - - - +
Mali - - - 0.080
Senegal + C.0ko
Gambia - - - +
Sierra lLeone - - - 0.040
Uganda - - - 0.160
Burundi - - - +
Rwandsa - - - +
Upper Volts - - - 0.075
Togo + + +
Zambisa + + 0.050
Zaire + + 0.120
Mozambique - - - 0.080
Niger - - - () 0.067
Tanzania + + 0.390(1)
Nigeria 2.750 4.050 6.450
Mauritius - - - +
Seychelles - - - +
Swaziland - - - 0.030
Séo Tome - - - +
Zimbabwe ? ? ? ?

Total 2.820 L.215 8.500 1.321

- no project
+ no project retained

(1) see dsta




A normstive scenario N
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The normative scenario results:

&) from taking into accouni the existing projects,

b) from the possibility of establishing an iror and steel
instaellation in &ll countries with & population exceeding
3 millions and on the basis of & minimur per capita consumption

of 10 kg of steel (concrete reinforcing rods).

The variant N2 of the normstive scenarioc has an additional capacity

of 1,300 million tonnes, or a total of about 9,800 million ton‘es.

The cost for constructing these capacities would be, respectively:

- § 5,015 billion for T1 (crisnis)
-3 7,800 billion for T (trernd)

- 8 15,300 billion for N (normative)
- & 18,300 bjllion for §2 (normative)

116. The differences which can be seen above arise not only from the
quentities but elso from the number of the countries whick will enter or

not enter into iron and steel production.

In the case of Nigeria, the weight of whose projects is determinant
for Jhe whole, the difference arises mainly from delsys in realization

but also from financiel problams whilst the fall in oil production continues.

117. Within the framework of Scenario III, which is normative, the
application of the Kigerian project will undoubtedly necessitate financial
arrangements with bilateral financing from the World Bank and the African
Develorment Bank.

Furthermore the entry of several small countries could constitute e
means for mobilizing resources in iron ore, ges, oil, hydroelectric power

and timber which is available (in particular in III B).
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However, the main guestions are whether Kigerie and Zimbsbwe are
capatle of implementing their projects, and where possibilities exist
for Nigerie to accelerate the manufacture of flat products and specisal
steels and for Zimbabwe to produce Zlat products. The question of the
production of pipes to meet the requirements of the region's oil

countries mey also arise.
118. A sub-regional self-reliance scenario R is & difficult prospect.

Certainly iron ore and hydrocarbons are eveileble in Nigeria,

Liberia, Guines, Mauritania, etc.

On the other hand, the region has no coking coal and little sponge
iron in place of scrap for feeding the electric furnaces, and little

firancing apart from Nigeria.

It is obvious that the region carnot be self-sufficient in

equipment, engineering and industrial know-how.

In order to overcome the financial constraints, one can imagine
cooperation between the countries of North Africa, i.e. Algerie and
Libya, with the Arab or Islamic Development Banks. The corresponding
deals could involve an exchengz of finencing and high grade iron oxe or
sponge iror. However, North Africa and the Middle East has very limited
engineering and capital goods production capability, and the projects
imply third party cooperation (INDIA).

119. A "core arzes” scenario M also appears to be problematic ~ttere the
1990 horizon is concerned. Obviously, Nigeria and Zimbabwe will have
initial installations, but they do not appear capable of playing a

polarizing role in the region at this time.




There still remsins the problem of the smalier countries:

- Guinea-Bisseau

- Equatorial Guines

- Care Verde

- Gambia

- Comoros

- Mauritius

- Seychelles

-~ SAc Tome and Domergue

By contrast several countries, which have considerable potential:

- Zimbsbwe,
Camercon
Ivory Cosast
- Angolsa

- Mozambique
Zaire,

could probably develop more ambitious projects within the next few years.

It will be seen finally that in 1978 the 2L countries without projects
were only able to devote sbout USE 3.0 billion to their gross fixed capital

formation.

Africa South of the Sahara: two "flashes"

a) On the subject of Togo, which has built & mini-iron and steel industry

of 20,000 tonnes fcr a cost of ¢ 50 million, entirely covered by borrowing

(suppliers or hanks).

Its debts now amount to 3,800 billion FF; it has been under the
surveillance of the IMF since 1977.

Servicing the debt will absorb more than 50% of its exports in 1981.

This catestrophic situation has been created by the purchase:

- of a petroleum refinery,
- of & luxury hotel,

-~ and of the iron and steel works which is functioning bedly.

(see Financial Times of 12.8.81).




In this case the probler posed by the construction of & mini-iron

and steel unit could be showr to be ruinous.

b) On the subject of Nigerie

Nigerie is devoting more or less half of the investment in the 1981-85

Plan to iron and steel, or about:

g 2.5 bi:lion.
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120. Data on African countries South of the Sanars

Ghansa:

Iiberia:

Tanzania:

Nigeria:

In the case of Tl no project has been reteined.
In the case 02 T only the small project has bheen retained.

In the case of N2 the two projects have beer retained.

The two projects have been retained only in the case of N2,
but account must be tsken of the fact that out of the

0.7 million tonnes ©.5 million come from ar RD project (for
export) and C.2 million from a semi-integrated or integrated

iron and steel umit.

Because of the finrfacial situation in Tanzanias no realization
has been retvained either in T1 or in T: by contrast the

two projects have been retained for K2.

1lst phase Agaokuts 1.3
1st phase Delta Steel 1.3

= 1 wnit 0.1 =2.75 mt
1 unit 0.05
T2 = 71 + 2nd phase Agackutas, 1.3 of

the first stage = 4.05 mt

N2

T2 + Agackuta stage = 6.45 mt




121. North Africs and the Middie Eas*

The apparent consumptior of the zone in 1979 was about 13 millicn

tonnes.

Capacities existing at the same date were 5.7 million tonnes
including 1.5 in Egypt, 2.0 in Algeria (1.5 being completed), 0.2 in
Tunisia, 0.4 irn Qatar, 1.0 in Iran and 0.2 in the Lebanon, Jordan, Syria,

etc.

It will be seen that, out of the 24 countries of North Africa and
the Middle East (including Djibouti, Somalia, Sudan and Mauretania), 16
do not have any projects: these countries will have 45.0 million
inhabitants in 1290.

The projects launched, studied or undur comsideratior cover slightly
more than 20,000 tonnes of new capacity (including the secom phase of the

Libyan Misurata project).

As a function of the parameters retained for each of the three major
scenarios it has been estimated that the availaeble capacities for 1990

could be as Tollows:




In millions , tonnes

capacity 'Lt/ T < N K2

Mauritanis - - - -

Moroceo 0.450 0.610 1.11C

Algeria 2.05¢C 2.050 2.050

Tunisis 0.230 0.230 0.230

Libys 1.250 1.250 3.500

Egypt 0.850 0.850 1.600

Sudsan - - - 0.220

Djibouti - - - -

Somalis - - - 0.05C

Saudi Arsbisa 1.000 +.000 1.000

Bahrain 0.030 C.L30 0.430

Qatar - 0.400 0.400

Abu Dhabi - - 0.400

Oman - 0.125 0.125

Kuwait - - -

Dubai 0.035 0.035 0.035

Israel - - -

Jordan 0.162 0.162 0.412

Lebanon - - -

Syria 0.180 - 0.180 1.180

iraq 1.250 1.250 2.050

Iran 1.500 1.400 6.900

Arab Rep. of Yemen - - - G.0TC

Democratic Rep. of Yemen - - 0.100 -
rounded to 8.900 10.000 20.000 20.500

The normative scenario results from:

a) taking into account the existing projects.
This is scemario N;

b) the possibility of providing an iron and steel installation for all
countries with a population exceeding 3 million, on the basis of a
minimum per capite consumption of 10 kg of steel (concrete
reinforcing rod). This is the N2 scenario which has an additional
capacity of 0.34 million tonnes, giving an overali total of about

20.5 million tonnes.

(1) See data pages for the breakdown of the projects betweer the scenarios.




The comstructicnal costs for these capacities would be respectively:

- US¢ 15,500 pillion for scemario Tl (crisis)

- US¢ 16,500 billion for scenaric T (trend)

- USg 31,000 billion for scenario I (normstive A)
- US$ 32,000 billior for scenario N2 {vsriant)

The normative N scenario favours the non-o0il producing countries or
those with & limited production, such as Morocco, Tunisia, Jordsn and Syria,
whereas the nejor oil-producing countries would benefit fromr improvements

made to the direct reduction route.

Scenario N1 hes already started in the zone since Egyrt and Algeria
are producing flat products, with projects feor flat products in hand in
Libya and Iran, and since diversification of production could be reflected
in an acceleration of flat products, of weldless tubes for the oil industry

and of high gquality products as a function of the energy demand.

122. A scenario R of regional self-reliance has better chances o
realization on condition that inter-continental cooperation is achieved

setween the developing couutries.

Financing seems to be assured. Bydrocarbons and naturel gas would
allow the use of direct reduction. However there are factors which are
lacking: there is no (o: little) iron ore, in particular of the quality
necessitated by direct reduction: there is no coking coal, whilst the

problem of water is also & limiting factor.

These difficulties could be overcome by celling on iron ore fram

Africe south of the Sahara, or on Brazilian or Indian iromn ore.

The engineering (the first bases of wkich exist in Algerie and Egypt),
is without doubt the most limiting factor, together with the supply of
equipment goods. Collaboration with India and Brazil coulil gi==

censistency to such a scenario.
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N
1

In this zore the USSR has participated in the following operations:
Iraz (Isphehen I. then II), Syria (Hevra), Egypt (Helouan II), Algerie
(E1 Hadler I and II). These interventions have involved the conventional
BF/BOT route. It is not very likely that Soviet cooperutior will be

extended tc the direct reduction rcute during the next decade.




123. Date on tne Middle East ané North Africe

Mozroccee

Bghrain

gatar

Abu Dhabi

T1
N2

Tl

: 1st phase of Nador
: I + small units at Tangiers and Cesablance

: II + second rhase of Neaor

and T: P£irst phase of Misurate

+ second phase, Misurate

and T ~ realization of Dekkalsh

+ reglization of Sadatville

-~ realization of a mini-plant

T and N2 + realization of & DR unit

T1:

nil

T and N2: doubling cf Qasco

Realization of project only in III

Realization of project in II and in III

T1
T2

Tl
R2

Tl
K2

Tl
Nz

end T: realizaticr cf mini-project and tubes

+ extension of existing mini

and T: extension of Geco

+ realization of en integrated unit

and T: completion of the first phase

+ second pkase

and T: extension of Ispahan
+ Ucabat at Ahwaz (DR)

and ex-Baudar Khomeini (DR)
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124, tin Americe

In 1979 the consumption of the region was 32.35 million tonnes of
steel, whereas the install 2:d capacity was sbout 32-33 millior tonnes witk

an effective production of 28 million tonnes.

It will be seen that, of the 26 countries of Latin America (including
e group of "smaller Caribbean countries™) 13 have no project for 1990,

and at that time they will have about L5 million inhsbitants.

The projects launched, studied or under consideration account for

new capacities of about 47-48 miliion tonnes.

As & function of the parameters retained for each of the three mejor
scenarios it has been estimated that the available capucities in 1990
could be as follows:




- 78 -

Ir millions of
1

, —t I II II1I
tonnes ‘= -
—_— A B
Trinidad and Tobego 0.600 0.600 €.600
Dominican Republic - - - 0.060
Guatemals - - - 0.070
El Salvador - - - 0.055
Honduras - - 0.100
Coste Rice - - - 0.030C
Nicaragus - - . 0.040
Panams - - - 0.030
Behamas - - -
Jamaica - - - 0.030
Heiti - - - 0.080
Cuba 0.300 0.300 1.600
Antilles - - -
Suriname - - -
Guyeana - - -
Crugusy - - - 0.100
Paragusy 0.100 0.100 0.100
Bolivise - 0.100 0.100
Ecuador - 0.k30 0.%30
Colombisa 0.350 0.350 0.850
Chile - - 0.50¢C
Peru 0.200 0.350 0.55C
Argentina 2.600 3.100 L.800
Venezuels L.600 4.000 5.100
Mexico 10.000 12.500 15.000
Brazil 13.000 1kL.000 16.0L9
31.150 35.730 47.730 0.500
rounded to 31.000 36.000 47.500 L8.000

The normative scenario results from:

a) taking into account the existing projects: this is scerario K,

b) the poesibility of providing an iron and steel installation for
2ll countries with a population of 2.5 - 3.0 million inbabitants,
on the basie of a minimal per capita capacity of 10 g steel
(concrete reinforcing rods). This is the scenario N2, which adds
an additional capacity of 0.5 million tonnes, giving a total of

ebout 48 million tonnes.

(1) see aata page
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The ccunstructional costs for these capacities will be as follows:

$55,500 billion for scenario T1 (Crisis)
$60,880 pillicn for scenario
275,800 billion for scenario X (Normative A)

(Trends)

+3

276,800 billion for scenario K2 (Normative B)

The countries most affected by financing difficulties are Argentine,
Bolivia, Brazil, Colombia, Chile, Peru and, although it i: an oil-producing
country, Venezuela. Mexico should overcome by 1itself the difficulties
linked with the rate of reaiization and the mastery of techniques.

125. The normative scenaric N would release the financial constraint which

is the most limiting factor in Latin America.

The scenario of diversification Kl is already advanced in the region
since flat products are manufactured in Argentine, Chile, Brazil, Colambias,
Peru, Venezuels and Mexico, with high-grade and special steels in Argentina,
Chile, Brazil and Mexico. An advanc: in the field of high-grade and
special steels therefore appears probable, However substantial progress
could also be achieved in the field of the production of equipment goods
and industrial assemblies. At the present time this project seems to
be halted, amongst other rfactors by the constraints linked to external

financing.

Direct reduction (HYL, HYL III) is a per.icularly effective instrument
for Mexico, Venezuela, Trinidsi, Ecuador, Bolivia, Colombia and Argentins;
to this should be added the possibilities opened up by the extension of

the use (in Brazil) of charcoal.

126. Scenario R, of re.ional self-reliance, would be largely realizable
if the dead hand of financing could be lifted.




Iron ore does not pose any problems either of quantity of guality.

Brazil is & mejor exporter, together with Chile, Peru, and Venezuels
which are also exporters. Mexico, Bolivie and Colambis are also producers

of ore.

Only Colombie has major reserves cf coking coal, still poorly worked;
Brazil, Mexico, Peru and Chile alsc have coal, but generally of mediocre
quality. By contrast Mexicc, Venezuela, Trinidad, Ecuador, Argentina,

Bolivie and Colombia have hydrocarbons and, in particular, natural gas.

Brazil has immense forests, as has also Argentina and Centrsel America,
which would mske it possible to develop the production of cast iron using

charcoal (Honduras project).

In regard to engineering and equipment Brazil is now able to produce
70 to 80% of the eguipment which is necusssly; by contrast its basic
engineering capabilities are far from being sufficient. Mexico is
launching a wide-reeching plap to master the design and production of
equipment. Capabilities exist in Argentins, and also in Venezu..a and

Chile. The HYL direct reduction process is of Mexican origin.

Definitively therefore the region seems to be able to provide itself,
during the decade, with sufficient capabilities for design work; to
develop its experience of direct reduction and to incorporate a major part
of the equipment gcods necessary for the installation of large-sized

units.

The experience of the region is sufficiently well establiIshed and
diversified, so tnat educational, technical and menagement treining are
sufficient to assimilate the new dimensior of the Latin-American ircn and

steel industry under favourable conditions.




Tnere remains the protlem oI financing. Unly Mexico, Trinidad
enéd Ecuador seex to be able to meet these problems, and it is less certain
that Venezuele can do so: 1t is certain’y not the case with the other

countries.

127. Scenerio M (cores areas) present difficulties of realization. Two

"ecore areas” could make claims to be established.

- Brazil, the ircs and steel capacity of which will by 1990 exceed
the capacity of the British iron and steel industry. Brazil,
which is rich in iron ore, is manufacturing an increasing part
of its own equipment; it is establishing active relationships
with Paragusy (ACEPAR) and Bolivie (MUTUR project). However the
capacity for financing in order to play the role of a driving

area ig lacking.

- Mexico has an ambitious development plan; it has financial
resources and erergy and it is mastering, in cooperation, one
of the dominant processes of diect reduction. However it does
not seem likely that by 1990 it will have the engineering and
capital goods manufacturing capabilities to allow it to extend
its control over the development of Latin-American iron and steel

industries.
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Cuba
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Latin Americe
(data )

Tl: extension to J. Marti unit 0.3
T ditte

N2: rea’izatior of & stage of the mejor 2 5 mt project
= 1.3t

Tl: the project is not realized (Mutun)

T and K2: +the project is realized

Tl: the project is not realiz=d
T and K2: realizestion of the project

Tl: <first step in the Paz del Rio extension + Ferrohimersas
project + small unit

T and K2 + second stage of the Paz del Rio extension

Tl and T
K2: extension ol the CAP

Tl: extension at Chimbote 0.2
T + ACEPAR realization
F2: Chimbote extension = 0.k

Tl: reelizetion of SOMISA extension

T 4+ Sidesur, ZAPLA extension
various semi-integrated uvaits

K2 + first stage SIDINSA

Tl and T: completion of SIDOR - ACELCAR
N2 + first step ZULIA

Tl extensions including SICARTSA L + TAMPICO 1
T + SICARTSA 5
N2 + TAMPICO 2

Ti: all extensions except Usiminas III, privete units
= 1.0 ot
T: oprivate units = 2.0 mt

N2 + Usiminas III
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129. Asis

In 1379 the apparent consumpiion of steel in Asie was of the order

of 3k million tomnes.

The existing productior capabilities were asbout 26-2T million tonnes
including:
- 13.5 in India, Pakistan and Bangladesk

- 2.6 in the ASEAKX countries
- and 11.5 for Far East Asia (excluding Chine and Korth Koresa).

The projects launched, studied or under comnsideration relate to

new capacities of agbout L0 million tonnes.

It will be seen that out of 2k countries (or territories), grouping
together 100 million inhabitants, eight do not have any project: out of

these eight countries four countries have more than 10 millior inhabitants.

As & function of the parameters retained for each of the three major

scenarios the available capacities in 1990 have been estimated as follows:




In milliops,of

tonnes‘~* T - 2 K2
Pakistar 1.100 1.600 2.500
Indis T.500 10.00Q 12.000
Bangladesh 0.100 0.600 0.600
Afghenistan - - - 0.170
Burma 0.020 0.0kO 0.040
Singaspore 0.250 0.250 0.250
Malaysia 1.500 1.700 1.700
Indonesisa 1.500 1.500 3.00C
Philippines 0.500 0.560 1.500
Thailand 1.000 1.50C 2.300
Vietnam 0.250 0.250 0.500
Kampuchea - - -
Lacs - - -
Repel - - -
Sri Lanka - - -
Meldives - - - -
Other Asian countries 2.000 L.500 6.800
Republic of Korea €.000
Democratic Rep. of Korea ( ) ( ) ( ) ( )
(Hog Kong) 0 ( ) ( ) ( )
Papua New Guinea - - -
Vanuatu : - - - -
Piji : - - - -
Democratic Rep. of China ( ) ( ) ( ) )
Toteal 20.720 27.440 39.900 0.550
rounded to 21.000 27.500 %0.000 40.500

(1) See data page for the breakdown between the scenarios.




The normative scenario results from:

a) taking into account the existing projects: this is scenaric K,

b) the possibility of providing ar iron and steel insteliaiion in
all countries with & population of 2.5-3 million inhsvitants,
on the basis of & minimum per capite capacity of 10 kg of steel
(concrete reinforcing rods): +this is the scenario K2 which adds
a supplementary capacity of 0.5 million tonnes, giving & total

of sbout 40.5 million tonnes.

The cost of construction of these capacities would be respectively:

#23,000 billion for scemario T1 (Crisis)
828,000 billion for scenario T (Trends)
§ 42,000 billion for scenario N

g43,00D billion for scenario K2

130. The normative scenario N implies mejor changes ir the region.
In India, for example, where more flexible financing makes it possible to
operate simultaneously on the utilization of its own resources and the

utilization of alternative foreign sources.

This scenario will also heve considerable effecis in Pakistan where
the iron and steel project under comstruction (PIPRI) is absorbing 53%
of the public industrial investment of the 5th Plan; for Bangladesh again,
which does not have any true iron and steel industry deespite & population
of 75 million inhebitents, and for the Philippines which has not yet been
able to undertake, &s a result of lack of financing, the construction of
its integrated complex. Nor will the effects be negligible in Thailand,
Vietnam, Sri Lanka, Burma, Afghanistan and Repal.

Scenario ¥ would also make it possivle to accelerate the rate of
development and integration of the iror and steel industries in Malaysisa,

Indonesia and cthe. Asian countries.
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Directi reduciiou using naturel gas would ol

Thailané, Indonesia, Malaysia &s.d Pakistan.

Scenerio K1 has begun in the zone inasfar as India, the Philippines,
the Republic of Korea and other Asian countries are producing flat
products, whilst Indis, Korea and other Asian countries are producing

high-grade steels.

131. A scenario R of regional self-reliance is experiencing comnsidersble
difficulties.

The region has simultaneously advantages and limiting factors.
India, for example, has high grade iron ore which it exports, whereas other

countries (Indonesia and Thailand) only have limited quantities of it.

Thailand, Banglasdesh and Pakistan have natural gas, and Malsysia and

Indonesia are preparing to export this in large quantities.

In this way Indian.iron ore and Malsysian or Indonesian natural gas
would make it possible to envisage the partiail supplying of mini-iron and

steel industries in the region with sponge iron in place of scrap iron.

India is in the process of arriving progressively at self-sufficiency
in equipment and engineering. It exports studies and projects (MECON,
DASTUR Cc.). However the equipment which it manufactures are not
sufficient for its own domestic needs. It seems unlikely that India
would be able, between now and 1990, to change this situation radically.

The Republic of Korea and other Asian countries are concluding
Joint-ventures and developing their intervention in the field of technical

assistance, the control of sites and the supply of certain equipment.

India has & long and rich experience in iron and steel training

which it could provide to the profit of the region.




The experience of the Republic of Kores is more recent but it is
satisfactory in regard to the construction of sites and the rate of

achieving full production.

By contrast, and where financing is concerned, only Indoresia and
Malaysia have, because of their oil resources, certain possibilities,
but these do not seem to be likely to be sufficient for & process of
regional self-financing in iron and steel. However the banking centre
of Singapore - the seat of the Asiatic Development Bank - plays an active

role as intermediary in this field.

132. It will be noted that the USSR is engaged in Asia in the comstruction
of projects in ! ikistan (PIPRI - first stage), in India (extension of
BOKARO and VIZAKAPATNAM project). Undoubtedly this collaboration will
continue within the framework of a self-relisnce scenario. If the CAEM
zone is'likely to experience & slight deficit ir its supplies the

enlargement of campensation agreements cannot be excluded in this case.

133. The region has complex links with the outside, and it is not very
probable that these will be greatly extended. These are links with the
0il companies of the Middle East, with the Muslim countries, with

Australias as supplier of coking coal and iron ore, but particularly with
Japan as supplier of equipment, engineering and technical assistance and

as the organizer of ccmmercial networks.

134, Scenario M (core areas) has begun to be implemented in Asia where
several "cores" and "poles" are sharing in the structuring of the

southern and eastern regiocns of Asia:

- India - this continent is bordered by Nepal, Bhutan, Pakistan,
Bangladesh and Burma, but it cannot satisfy their enormous
financing needs. India is at the present time giving priority
to its relationships wiib the Arab oil-producing countries in
the Middle East and Africa (Nigeria) by offering its iron ore,
its engineering capabilities and its equipment against oil and
financing, together with the USSR. By contrast Indisa is
relatively less closely lirked with Japan.
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- Javarp constitutes the principal "core ares". It exercises its

influence both on eastern Asia (the Republic of Kores and other
Asian countries) and on the ASEAK countries. It sells

engineering, equiiment, technicel assistance, treining and iron
end steel products and, also, imports natural gas, iron ore and

iron and steel products.

Japan also hes & highly selective financing capability which allows
it te grant (or refuse) the green light to many projects (for
example the Philippino project of MINDANAO to which it would seem
that the Japanese have said no) as a functiorn of the orientation
which it hopes to give to the world iron and steel network which

it is modelling.

The zone with the Japanese core can only operate by calling on
the resources of Australia: this is for iron ore and coking coal.
It is also known that Australia is c¢losely interested in the
activities of ASEAN; all these relationships constitute a closely

interlocking'network of interests.

135. In this work it has been unfortunately impossible to obtain
sufficiently reliable information on the Popular Republic of Chins and
on the Democratic Republic of Korea(l).

We shall therefore limit ourselves here to reproducing some items

of information on this subject.

In the Popular and Democratic Republic of Korea the production

capacity for steel, which was 3.2 million tonnes in 1976, should increase
to 6.4 - 7 million tonnes in 198L, 5.6 to 6 million tonnes of this being

finished products.

In China the production of crude steel will have reached 32.8 million
tonnes in 1979 and 37 million tonnes in 1980 (apparently taking into

account considerable stocks of semi-products).

(1) This is a gap which should be filled in because of the importance of
the Popular Republic of China.
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For 1985 the forecast is for 45 million tonnes of capacity, bui it

seems that most of the projects have been halted.

For 1990 it would seem to be prudent to count on a capacity of
60 million tonnes or, for Chine and the Popular and Democratic Republic

of Korea taken together, slightly less than 70 million tonnes.

The difficuities in Chins seem to be not only of & financial order

but élso organizationsl.

136. Taking into account China and the Popular and Democratic Republic

of Korea the production capacity for all the developing countries would,

in 1990, be sbout 200 million tonnes on the lowest scenario ard abecut

250 million tonnes on the normative scenario.

Despite the substantisl changes expressed by way of these scenerios
one is therefore very far from the projections which fix the production
of the developing countries in the year 2000(50) at 378 million tonnes
(lower hypothesis) or 481 million tonnes (upper hypothesis). This, on
the basis ¢ ® an operating level of 85%, would imply production capacities
of the order of 450 to 560 million tonnes. Under these conditioms it
would be necessary to double the 1990 capacities during the nineties.
This “3 esnother story which will largely depend on the course which iren

and -teel development follows during the period 1$80-1990.

(50) Draft World-wide study on the Iron and Steel Industry 1975-2000 -
Unido/ICIS.25 - 15 December 1976, prepared for the First World
Consultation.
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1: Zfirst stage of Pipri

=]

+ DR project

N2 + seccné stage Pipri

T: Chittagong extension

Tl and N2 + DR project

Tl: extension + first stage VIZAKAPATNAM + others
T + Paradep + Vijayanagar
N2 + second stage VIZAKAPATNAM

Tl: DR unit
T and N2 doubling of the unit

Tl, T, N2 0.25 extension

Til: 2DR + 1 extension

T and N2 + second extension

Tl and T: Phase III of Krakatau + ISPAT
N2 + phase IV of Krakatau

Tl: Various small projects
T: <Various smell prcjects

N2 + Mindanao project

Tl: smell projects + part of first stage project
T + part second stage

N2: whole of major project

71 and T: reconstruction of the 0.25 unit
N2: doubling of this unit

Tl and T: various phases of CSC extension
N2

T1 and T: latest Risco extension + extension of
medium~size units + lst stage of new project

N2 + second stage new project
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METHODOLOGY USED FOR PREPARING THE 1990 SCENARIOS
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Graph No. 2

USA Steel production
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Gravch No. 4

EEC Steel production
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Graph No. 5
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Graph Ko. 6
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ANNUAL INCREASE IN MAKUFACTURING VALUE ADDED
BY ECONOMIC GROUPIXG, 19¢0-1980
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Source: UNIDO data base, information supplied by the United Nations
Office of Development Research and Policy Analysis, the United Nations
Statistical Office, United Nations, Monthly Bulletin of Statistics,
November 1980 and estimates by the UNIDO Secretariat.

[Extracted from the Industrial Development Survey (to be published)-
Regional and Countries Studies Branch, UNIDO].
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Craph No. 11
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