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Expianatory notcu

For the purpose of this paper the following definitions have been usedt

Developed countriest Eastern and Western European countries (inciuding Turkey),
Canada, United States of America, Australia, New Zealand,
Japan and South Africa.

Developing countriest: Countries other than developed ccuntries as defined above.
They were divided into the following groups for the sake
of conveniencet Sub=Sahclian Africa; Arab countries;
America (Central and South Amarica); South Asia
(Afghanistan, Bangladesh, Phutan, India, Iran, Nepal,
Pakistan, Sri Lanka); South East Asia (Brunei, Burma,
Democratic Kar puchea, [ndonesia, lLao People's Democratic
Republic, Malaysia, Philippines, Singapore, Thailand,
Sccialist Republic of Viet Nam); East Asia (China,
Demncratic People's Republic of Korea, Mongolia,
Republic of Korea).

References to "dnllars" ($) are to Umted Statns dollars,
References t> "tons" are to metric tons.
The term "billion" significs a thousaal million,

Unless othorwise specified, all figuree of steel production and conaumption refer to raw

steel (ingots) equivalent.
Unless otherwise specified, statistical data were taken fromi
d lati istic arboo 1

Various issues of United Nationg Mopthly Bulletin of Statistics
UNCTAD Handbook of International Trade and Develorment Statistice, 1976,

Thie paper is based on an informal background paper iitled "Problems and Opportunities

in the World's Iron and Steel Industry"1 prepared by the Industrial Operations Division of

UNIDO for reference in operational activities (17 November 1976),

The background and supporting information on Issue 7 is based substantially on the
contribution and collaboration of the UNCTAD secretariat in compliance with resolutions
adopted at the Second General Conference of UNIDO in Marci. 1975 and at UNCTAD IV in May 19176,

1/  uwino/Iop,50,




INTRODUCTICN

A. The consultations

The Firet UNTDO Consultation Meeting on the Iron and Steel Industry will be convened in
Vienna, 7-11 Feobruary 1977. The objective of the Meeting is to explore problems and
opportunities relatcd to the expansion of the s#orld iron and stee) industry, giving particu-
Jar attention to the need to increase the developing countries' share in world stesl.

production and consumptione

4

s 'The purposs of the Preparatory Meeting

A preparatory meeting is beiug convened &3 part of the preparations for the First
fonsultation Meeting. The Aide-Mémcire announcing the Meeting included as an annex a
tontative list of issucs suggested for consideraticn at the preparatory meeting., The back-

grourd to those iasues hag been slaborated substantively in this paper.

The participants of the preparatory meet ing Wil discucs the seven issues and any
additionsw] issues relevant for consideratiorn at the Preparatory Meeting with a view to
gselecting a limited number of important issues that can be discussed a.‘; the First
Conswitation Meeting, bearing in mind that other issues could be consgidered at the future

consultation meetirgs on the iron and steel industry,

This paper provides the background and supporting information on the seven i.ssuea,l/with

the ultimate objective inter alia of suggesting poseible ways and means by which co~operation
could progressively be built up between dovelopirg and developed countries and between
developing countries themselves, In considering which issues are most suitable for the
Consultation Meeting, participants are invited to suggest which specific points offer

ractical and useful suggestiopf for intermational co-o erations.
2 .

2, The need for consultationg in the iron_and steel gector

A sectoral consultiution meeting, in the seuse implied by the Lima Declaration, ought to
consider a particular industry in the context of its world setting. This is particularly
necessary in the case of an industry that is as highly capital intensive and consumes such
vast quantities of raw materials as the iron and steel industry. The issues for consultation
on the growth of the iron and steel industry at the national, regional or inter-regional level
are inevitably linked with future expansion plans and the possibilities of implementing them.

It is in the area of implementation ihat developing countries encounter constraints due to

_2/ The word "issue" as used here is intended to mean "points for discussion", It is
tranglated in French as "questions" and into Spanish as "los puntos sg&eridos" {the points
suggested). These tranclations reflect the cc—operative spirit in which points suggested for
discussion at the Consultation Meeting might be considered,

_3/ The seven issues and specific points within each issue have been identified by the

internal task force established by the Executive Director of UNIDO to prepare for consultations
oin the steel industry. '
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limitations on sources of capital, a shortage of trained manpower and an embryonic‘

‘technological base, The issues therefore centre on a number of principal topice and problems
that this paper attempts to highlight,

Steel is the main construction material in a modern ec.onomy, and the developing countries
have large needs and capabilities in the iron and steel sector. The present situation and
prospects for a general expansion of the world's iron and steel industry must therefore be
congidered in the light ot the new economic and political realities, and international co-

operation must be promoted to ensure that expansion is rapid and equitable,

For the developing countries, the expansion of the iron and steel industry is an economic
imperative, mainly to satisfy their o.m demand,

For developed countries, there are particularly attractive opportunities for co-operation

with developing countries in the establishment of new capacity or in trade.

It will be also necessary to develop a.nd/or to secure the raw-materials supplies needed

for the smooth expansion of the sector in the developing countries themselves,

The growth of the iron and steel industry in the world therefore depends on a number of
factors, These can be discussed at a cohsu}tation meeting by industry experts and representa=-
tives from the developiné and developed countriese with a view to creating a favourable climate
for co-operation and eventual negotiations aimed at prometing a global growth of the iron and
steel industry based on acoeptable techno—economic parameters, with due emphasis laid on the

expansion of the steel industry in the developing countries,

Further consultations on the iron and steel sector between developed and developing
countries are likely to be required in the future, They may be direct or promoted through
UNIDO and other relevant intermational bodies of the United Nations.

B, The present sitwation of the world jron and steel industry

1« The 8 ficance of the iro ateel for the world eco

The significance of the iron and steel industry for the world economy is indicated by the
following:s

(a) It produces the most essential terial needed in & modern eoco at a relative
ow cost

The products of the iron and steel industry - plate, sheet, bars, rods, wire, heavy and
light sections, tubing eto, - are essential for the production of industrial equipment,
industrial buildings and installaticns; power, transportation, communioations and water
distribution networks; housing; amd durable consumer goods, Some of its by-productis are
also important for the operation of subsidiary industriest pig iron is needed for cast iron
foundires, coke by-produots are used in the ohemiocal industry, and slag is used for the
produotion of oement, glass wool and aggregate materials, The strength and ease of fabrioa-
tion of steel, ocombined with its low cost, make it the most esssential of all materials used
in modern industry. Total world production reached 695 millicn tons in 1973, In spite of




price fluctuations, especially in the period 19731976, stecl continues to be cheaper than
any other metal and, if its strength and durability arc taken into account, cheaper thun most

other construction materials,

(b) The value of its production in a dynamic cconomy is a gignificent part of the GNP

The groes value of the prouducts ard by-products of the iron and steel industry is at
least 2-5 per cent of the GNP in aﬁ industrialized economy and may r-ach 68 per cent in
countries where the GNP is growing rapidly and stecl production is keeping pace with needs.
If the indirect effect of stecl production, based on the gross value of all produsta and
structurea made from stqel, is considered, the corresponding percentagr off GNP might reach

values of the order of 20 per cent.

(c) Its operati‘on involves the transportation and handling of very large tonnages of

raw materials and producta

The sheer weight of materials and products that have tc be handled and transported for
the operation of the world stzel indusiry is buge and makes the industry highly dependent on
infrastructure, About three tons of or., cuk:ng coal, outside scrap, oil and fluxes arg
needed to produce one ton of siecl., Marketable output is roughly one ton per ton of ateel
ingot produced. So a country producing 100 million tons of steel a year must securc a yearly
supply of some 300 million tons of raw matcrials and an outlet for some 100 million tong of

products, by-products and cther maierials,

(d) It is a capital-intensive industry, requiring heavy investments for its establishe
ment_and operation

The iron and steel industry is notably cavital-intensive, with a specific requirement of

$600-81,200% for each ton per year of new sieel ingot production capacity. 1In ad.utioﬁ, in
certain cases, particularly in developing countries, substantial infrastructure investment
has to be made. The establishment of an integrated iron and steel plant with a capacity of
one million tons a year (ingots) in a developing country will thercfore require an investment
of the order of §1 billion, Additional investment "yp-gtream" (for the supply »f the
necessary inputs) and "down—stream" (for the processing of steel into manufactured products)
will also have to be taken into account and may also be of the order of $1 billion. A large
portion of the capital invested in iron and steel installations (some 50~70 per cent) corres—
ponds to heavy industrial equipment and heavy industrial construction, and the iron and steel

industry is therefore a large buyer of heavy capital goods,

(e) It depends greatly on multidisciplinary know-how and technology

In an industry handling very large amounts of materials and products in large installa-
tions, and delivering relatively cheap products to the national and international markets,
know-how and technology are of decisive importance, particularly to ensure productivity and
quality., A constantly changing pattern of sources, characteristics and prioes of raw
materials; ochanging conditions and requirements regarding the ecological effect of large
industrial installations; new developments relating to the sources and costs of labour and
capital; and a ohanging market picture — all these have made technological development an
imperative for the continued growth of an efficient iron and steel industry. Especially
signifioant ohanges have taken place in the technologies of processes and products in the
last two decades, and further radioal changes are likely in the next two,

Depending on sise, teohnology, location and infrastruoture, and relatisnship to
previously existing plants and other related industries,




(f) A large share of international trade is directly related to the operation of ths

iron and stecl industry

International trade in iron ore, pellets, coking coal, and semi~finished and finished
steel prcducts involves exchanges of about 700 million tons per year of materials and products
worth about $60 billion. Exports or importc of the raw materials and products of the iron
and steel industry are either important sources of income for, or serious drains on the

balance of payments of, devcloped and developing countries alike.

(g) It generates or activates "up-stream" and, especially "down-stream" industries of

great economic importance

The iron and steel industry, being a heavy consumer of raw materials, refractoriss,
rolling mill rolls (cast or forged), special heavy equipment and components, ferro-alloys,
special additives, tin (for tin plate}, lubricants, and the like, is dependent on the

operation of important *"up-—stream" industries.

On the other hand, the readv availability of its output is the basis for a wvaristy of
"down-stream" industries producing heavy equipment, agricultural machinery, structures
(buildings, bridges etc.), ships, automobiles, tractors, industrial and civil construction
hardware, metal furniture, household appliances and utensils, tools, and other similar

products,

(h) It is a large consumer of energy

The iron and steel industry uses about 12 per cent of the world's total energy require-
ments (coa.l, hydrocarbons and electric power)., 1t must be noted, however, that over ons
third of the total fuel requirement is used not for its energy value but as a reductant
needed to obtain from the ores metaliic iron (mainly as pig iron, which is iron containing
carbon, silicon and manganese in soluticn, besides impurities), The "energy problem" of the

iron and steel industry is therefore a peculiar one, and it requires special treatment,

2, A simplified global picture of the sector

The materials flow for the iron and steel industry in 19735/ is concisely presentsd in
figure I, The figures given in table 1 are a further indication of the size of the industry.
The following main features of the industry in 1973 should be noted:

(a) The production of raw steel was 695 million tonsj the production of finished

products was 556 million tons;

(b) Total direct raw materials input was about 1,700 million tons; some 600 million

tons of produc's were transported to markets;

(c) The votal value of all products and by-products of the industry can be estimated
at about 8130 billion;

(4) Ths value of inputs was $0 billion. The added value in the industry was thus
$70 villion, which corresponds to $100 per ton of crude steel;

(e) The developing countries, with 70 per cent of ths world's population, contributed

1973 is considered, for the purposas of this papsr, to be the last normal year before
1976, Production was (in millions of tons):t world = 695; developing countries = 55;
developed countries = 640,
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about 29 per cent of world iron ore (or 36 per cent in terms of iron oontent) but produced

only 8 per oent of world raw steel while consuming about 14 per cent of world steel products;

(f) The quantitics of pig iron involved are huge and indicate that any prooess designed
to replace the conventional blast furnace in the reduction of orc to metal muet be capable

of operation on a very large scalej

(g) The demand for coking coal has also reached a volume whioh creates special
problems, in view of the very uneven distribution of economic deposits, Unlike iron ore,
good ooals are available only in relatively fuw locations in the world and must be imported

by most developing countries.

Table 1. Main inputs, intermediate products and final
products of world iron and steel industry, 1973 _ay

Inputs Intermediate Final products
roducts Unit value
Million Value fmmion Million (m‘m‘;gn ($uUs/ton)
tons (million $US) tons) tons gs)
Iron ore 835 12,500 1%
(Pig iron) 494
Coking ooal 485 26,700 55
( Coke) : 364
0il 65 2,000 3o
Pluxes 140 2,100 . 15
Sorap 16 b 8,250 1702/ 50
Other consumables 30 9,000 300
(Steel ingots) 695
Steel produots 556 122,300 220
Other —_— — 320 1,500 150
Total 1720 60,550 123 606 129,800

a/ Data and rough estimates.
b/ Purchased sorap.
_c/ Internal process scrap.

3. BReoent evolution and growth rates

The world iron and steel industry has grown steadily over the last quarter of a century
and has supplied essential low oost materials to the world market, Growth was supported by
a remarkable teohnologiocal development in every aspect of steel produotion. 8Sinoce there are
many articles and papers on the recent development of iron and steel technology, no review
is attempted here, A number of statistical production aspects are presented, however, to
outline the broad features of the growth of the sector.

Pigure II presents in graphical form the evolution of world steel produotion since 19
and the shares of the developed and developing countries, It also indicates growth rate
for various periods. It is seen, for example, that the growth of the industry in the period

All ‘he growth rates were oalculated by regression analysis assumning a . ‘nstant
rate of growth in the period oonoerned,
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1966~1975 wast 4,3 per cent for the worid and 9.2 per cent for the developing countries.

In the same period the share of the developing countries grew from 7.1 per cent to 10,5 per
cent. This last figure is unusually high because of the sudden drop in world production in
1975, Under normal conditions the share of the developing countries in 1975 would have been

~ about 9,5 per cent.

4. Geographical distribution of steel production

As already indicated (figure II) the developing countries produse only about 8 per cent .
of world steel (1973). In other words, 2.7 billion people (70 per cent of world population)
produced only 8 per cent of world steel, whilc the other 1,1 billion people in the developed
countries (30 per cent world pOpulation) produced about 92 per cent of the world steel in

197 3.

" The akove two points alone indicate a striking disparity between the developed and
developing countries in the iron and steel sector. The large difference between developed
and developing countriecs in this respect is generally reflected in other indices of

production, consumption and standard of living.

Figure III indicates in more deta 1 the distribution of steél production in developing
countries in different regions and sub-regions. It also indicates the corresponding degrees
of Belf-gufficiency. It is seen that developing countries in all regions have a steel
deficit and have to rely on imports. This is particularly marked in Sub=Sahelian Africa, in
the Arab Community é.nd in Southe-East Asia. The wide difference in the degree of self=-

sufficiency in steel between the regions is quite marked,

Steel production is quite uncqually distributed among the countries: 20 countries
produce ,_, per cent of world steel. Nine countries alone produce 80 per cent of the total. ——
An even more striking differcncs exists between individual countries, Production varies

from zero tons/country and zero kg per capita up to about 140 million tons/country and 2,060
kg per capita.

Practically all developed countries have integrated or semi-integrated steel-making
facilitiess Only 15 of the developing countries have integrated iron and steel plants, most
of them quite small; another 3O have very small steel-making facilities based on scrap
melting. Many of the latter are now paralyzed or operating irregularly.

The per capita production by regions is indicated in table 2, It can be seen that
South Asia, South-East Asia and Sub-Sahelian Africa show very low per capita production and
consumption figures, The situation is particularly critioal in Sub-Sahelian Africa, whioh
produces only 1.6 kg of steel, per inhabitant, per year, On the other hand, latin Amerioca
a8 a whole seems to be in the "take—off" stage to industrialization and already has an
important and flourishing steel industry.

As indicated above, although production and consumption have attained good levels (in
total tonnage, per capjta values and growth rates) in certain developing countries, in most
of them the iron and steel industry is non-existent. These latter countries constitute a
speoial group of "sero steel countries" that merit special attention and assistance to enable
them to make & start at iron md/or steel produotion, for rolled products or castings, even »

if only in very small integrated or non-integrated plants. Suoh plants, as demonstrated in
developed and certain developing ocountries, can be technologically and eoonomiocally viable,
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Table 2, Production and consumption of steel by region, 1973

‘*Rau Bteel Raw steel :
Population  production consumption _ﬁw_
W 7 Wy ey r o
Developing 2,668 59.8 55.3 8.0 86.3 2.5 20.7  32.3
Sub-Sahelian Africa 263.1 6.9 0.42 0.1 2.40 0.3 1.6 9.1,
Arab countries 133.6 3.5 0.65 0.1 5.65 0.8 4.9  42.3 '
latin Amerioa 302.3 7.9 16.40 2.4 24,50 3.6 54.3  B1.0
South Asia 788.8 20.6 7.65 1.1 11.48 1.7 9.7  14.5
South-Bast Asia . 301.2 1.9 0.87 0.1 5.40 0.8 2.9°  17.9
East Asia 867.8 22.7 29.44 4.2 36.87 5.3 339 42.5
Developed 1,137 29.8 639.5 92.0 603.7 °B87.5 562 531
Western Burope 399.1 10.4  178.10 25.6 161.90 23.5 446 406
Bastern Purope 356.9 9.3 178.30 25.7 177.20 25.7 500 496
Forth America 232.5 6.1 150.20 21.6 163.75 23.7 646 704
Oceania 16.1 0.4 7.8 1.1 8.02 1.2 490 498
Japan 108.4 2.8 119.32 17.2 87.18 12.6 1,101 80%
South Afrioa 23.7 0.6 5.72 0.8 5.64 0.8 249 231
World 3,820 695 690 182 184
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BACKGROUND AND SUPPORTING INFORMATION ON SEVEN ISSUES AFFEOTING THE
DEVELOPM OP THE WORLD IRON AND STEEL INDUSTRY FROM 1976 TO 2000

Issye No, 1

THE FUTURE REQUIREMENTS, TARGETS AND DISTRIBUTION OF STEEL
PRODUCTION BETWEEN THE DEVELOPED AND DEVELOPING COUNTRIES

Issue ! (a)

What are likely to be the future requirements of steel in developed and developing

countries in the period up to 1985 and in the period 1985-20007?

Taking intc account the estimated requirements, what should be the production target
for developing countries for the years 1985 and 20007

Iscue 1 (b

Taking into account the steel production capacity that ia under construction and
planned in both developed and developing countries, what steps should be taken by
Governments and industry in these countries to achieve the steel production targets for

1985 as well as for subsequent years up to 20007

Iesuc 1 ‘c)
What case can be made out for the dynamio growih of the steel industry in the develop-
ing countries up to the year 2000, based on technical aseistance from the developed to the
developing countries and technical co-operation amongst the latter themselves in order to '
. o .
increase the share of developing countries in the world iron and steel production?

Issue 1 (d

What solutions and national and regional measures could be considered as appropriate
for meeting oonsumption requirements and establishing adequate production capacities in
developing oountries whioh currently have little or no steel prodiction?

I. MOKGROUND AND SUPPORTING INPORMATION FOR ISSUE NO. 1

1. Jaske eespuaption projectjons apd prodyctjon tapgets
Various forecasts for world steel oonsumption and production ourrently made on the basis
of judioious consideration, vary from 1,500 million tons to 2,000 million tons by 2000,
While the forecasting of steel oonsumption and produotion for the developing oountries (and
world) is diffiocult, it is even more diffiocult for developing oountries to arrive at fore~
casts and targets,
Two sets of forscasts might be assumed, however, for the year 2000 - one high and one
moderate - on the basis of preliminary analyses and forescasts from various gources. "

They aret

1/ See l.m/ 10D, 50' PP 32-41,

'-
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World Developing countries
consumption consumption
million tons
High forecast 2, 000 700-800
Moderate forecast 1,750 500-550

The high forecast is nainly based on the higher estimates of world “-oduction by various
scurces and on a rather high consumption growth rate for the developing countries. The
moderate forecast is mainly based on the middle value estimatee of world producti-n hy

various sources, and a moderate growth rate of consumption in the developing ccuntriea,

To select a consumption projection as a basis for setting production targets for the
year 2000, further detailéd techno--economic studies would have to be made, However, in a
first attempt to quantify production targets and to identify the corresponding implications,

the moderate forecast is tentatively selected, for the following reasonss

(i) The recession experienced in very recent years was the most serious one after the
war, and the steel industry was ecven more affected than most other industries, Full economic
recovery may take a few years, Certain cxpansion plans were shelved, others are being
revised or delayed, Murthermore, normal structural changes in the world economy, ecological
problems, and huge raw material and energy requirements will pose special problems for the
growth of the world steel industry;

(ii) 'The high rate of growth of steel consumption in the developing countries (8,1 to
9,6 per cent per year for the last 10 to 15 years) may decrease when the total quantity of
steel oonsumed inoreases and imports become more costly, The supply of low priced steel
from the developed countries before the economic crisis was an important factor for the
steady development of consumptior by the developing countries, It is likely that world
steel prioes will be generally higher in future, and this will affect imports and consump-

tion of steel by developing countries in the short and medium term;

(iii) Produotion of steel in the developing countries has also grown at a steady rate
(8.3 to 9,2 per oent per year); if it continues at such a rate, it will reach 470 to 600
million tons in 2000, It seems difficult for the developing countries to exoeed the past
reate of growth appreciably, in view of heavy requirements for the development of inputs and
infultrﬁoture;

(iv) The steel oconsumption forecast for the developing countries (500 to 550 million
tons for 2000) implies industrial production growth of about 7 per cent per year, The figure
of 7 per oceant ocorresponds to the developing countries observed growth rate of the last 10
to 17 years. 8inoce an appreciable slow down of industrial produotion of the world is
antioipated (from 7 per cent per year to 4,510 5.5 per cemt per yesar) it seems reasomable
to assume that the developing countries will not exceed ths general 7 per cent growth rate
in the next 25 years;

(v) T™e high projection for developing oountries' steel oonsumption (700-to 800 million
tons in 2000) would, however, imply & high level of imports (150 $o 200 million tons) if the
production of the developing countries grows at the presemt rate, This would placs a very
heavy burden on the halance of trade of the developing ocountries,
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The adoption of the moderate forecast of consumption is al:o consistent with the

following conuiderationss

(a) Considerations based on the Lima target for industrial output. Since the Lima

target for the total industrial output of the developing countrier is 25 per cent and there ’
are sectors of industry where the developing countries will encounter serious problems in
meeting the target (aero-space, electronic industry, nuclear energy generation equipment
etc.). the developing countries must do considerably better than reach a 25 per cent share
in other sectors. It ir assumed here that the 25 per cent value can be exceeded more easily
in the conventional basic industries - steel, fertilizers, petrochemicals, and so forth.

The consensus of many developing countried experts seems to be that to reach the Lima target
a share of at least 3O per cent of steel production must be reached by the developing
countries by 2000, Based on a forecast of 1,750 million tons for world production, the
.share of the developing countries would be 530 milliun tone in 2000}

(b) Per _capita considerations. If it is assumed that an average GNP of $750 per capits
per year (at 1963 value) by 2000 would be a minimum goal, it can be seen from the "steel inten-

sity" curvey that the corresponding apparent steel consumption would be approximataly

110 kg per capita. If it is further asnumed that by 2000 the populations of the world,
developing countries and developed countries will reach 6,1 billion, 4.6 billion and 1.5
billion respectively, it can be seen that a consumption target of 110 kg per capits would give
a figure of 510 million tons by 200G, for {he developing ccuntries

(c) Self-sufficiency considerations. As is repeatedly mentioned, imports of steel by
developing countries are a heavy burden on their limited foreign currency resources, and

aohievement of a large degree of self-sufficiency should be a major target of the developing
oountries as a group. Under the moderate forecast, steel consumption of the developing

countries will reach 500 to 550 million tons in 2000. This Bteel can be produced within the
developing countries, if their present rate of production growth oan be maintained until the

end of this century, whioh seem# a reasonable assumption,

The basic targets for steel production in the year 1985 and 2000 indioated in table )}
can therefore be taken, tentatively and arbitrarily, ﬂ- a basic projection for referenoe in
disoussions and planning, It is emphasised that the figures shown are no more than
suggestions for reference and discussion. They can nevertheless be oonsidered as a minimum
desirable target and ocan serve as a basis to identify the order of magnitude of the problems
and opportunities facing developed and developing countries,

It is interesting to note that some developing countries have already reached
production or consumption figures olose to 100 kg/oapita, Examples (in kg/oapita) are:

Copsumgtiop: Dresil (94) Mepublic of Korea (91)
Bexioo (95) Saudi Arebia (96)
Portugel (138) .
Prefuction: = dreece (92) Venesuels (103)
Bextoo (86) Yugoslavia (128) .
Simgapore (91)

§/ 1181t Projeotion 85.

L o ) Y
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Table ), Basic projection for the years 1985 and 2000 (raw stcel bage)

Tten 1985 2000
Forecast, world production (millior tons/year) 1) 050 1,750
Targets for developing countries:
Production (million tone/year) 151 530
Shara of production (per cent) ‘4 30
Per capita production (kg/year) 45 115
Self sufficiency (per cent) 72 100

2, MNeasyres to be takan at national and international ievels

In view of the steel production capacity that is under constructior and ocanned in
developed and developing countries alike, the folicwing steps could be taken by Juvermnants
and the steel industry in those countries in order to achieve steel production iargets for

1985 and subsequent years up to 2000 :

(a) Developing countries might draw up iong-ter. comprehensive nationa) pians for the
development of their iron and stecl industriea commenswrate with their nceds and capabilities
and integrated with the development of other industrial szctors. They mighl set up *heir
own national targets for stezl production, based on their conditions and raosoirzes of
technology and finance, in accordance with the iecomnendations of tnc Lima Jonference,

Some developing countries havce already drawn up such plans, which include terzete up to the
year 2000;

() Developing countries could udvantageously co~operate closely with the develiped
ccuntries in order to mobilize and supplemcnt their resources of technology and finance,
manpower treining and business management; +the developed countries can lend a powerful hand

in these fields to the developing world;

(¢c) I drafting and implementing their steel plans, the developing countries could take
into acoount very carefully a variety of basic facts and factors drawn from the cxparience
gained so far by other developing countries in expanding their stael capacities., The
developing countries could, for example, set up joint platforme for action anongst thomselves
and seek to pool their resources (raw materials, technology, finances, training etc.) with
the sole objeotive of expanding their steel industry on a sound technical and :conoric basiz:

(d) The Goverrments of the developing countries, and their private and public sector
enterprises, might consider entering into joint ventures amongst tiemselves and with other

countries;

(e) The Governments of the developing countries may consider providing aid for the
sxpansion of the steel industry through assistance int land acquisition, powar and water
resources and tariffs, infrastruoture facilities (including towmships and servicos), hax
examptions on oapital goods, and capital incentives,
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OConsidering the vast economic and industrial gaps between the developed and developing
countries, it is essential for them to join hands on iechnology and finance as part of a
new eoonomic order, The developed countries, which are faced or will be faced with ecolo~
gical detericration and depletion of their natural resources, will come or are coming tc the
doors of the developing countries to securc and supplement their massive needs for raw
materials and energy resources, Co-=operation between the two has therefore to be promoted

at all levels in order to achieve glotal steel targets over the next quarter of a nentury,

The interdependence and solutior. of these problems thus require negotiations and agree—
mente on a new set of international economic relations based on the principles of mutual

understanding and co~-uvperaticn,

The developing countries also need to promote among themselves regional and joint plans
of action for the interchange of raw materials and steel products on a trade cr barter basis
(bi~ and multilateral), particularly for developing countries that currently have no stesl
production; means have to be determined and applied to establish steel industries consistent
with their population and growing market needs, The steel industry is today no oountry's
monopoly. The least developed countries also have to share the fruits of steel technology
and plan its seedinz on their home soils through perseverance and with the assistance of
their partners in the developing and the developed world, Once the basic objectivee are
defined and accepted, the course the steel industry has to follow to take root and grow will

be less tortuous,

Issue No, 2

RAN MATERYALS AND FUEL: REQUIREMENTS AND AVAILABILITY

Issus 2 (o)

What would be the global requirements for raw materials (including steel sorep) and
fuels needed to achieve targets for the production of steel in developed and developing
countries in 1985=2000?

How ocould these requirements be satisfied by supplies from presently available sources
and through the development of new ones?

Issus 2 ()

What steps can be taken/recommended to develop new forms of international co~operation
to promote, on an international bamis, new mining, beneficiation and more economic use of
raw saterials and fuels? How far should local processing of raw materiala be promoted mo
as to increase added value for export?

s 2 (o)

Wat measures ars needed to promote a mutually advantageous exchange of rew materials
and fuels that will emable both developed and developing ocuntries to achieve their steel
produwotion targets?




II, BACKGROI™D AND SUPPORTING INFORMATION ON ISSUE No. 2

1+  Puture requirements and resources

World requirements for various raw materials needed during 1973, 1980, 1985 and 2000

to meet the corresponding stcel targets are shown in table 4.

Table 5 presents selectnd data on iron ore, coking coal and hydrovarbon »ooryos

productiwne.

Wor iron ore, che situation is quite favcurable to ihe developing countries in terms
of high quality ore reserves and production. Figure IV shows the evolution of iron ore
production. It can be seen that the share of the developing countries is increasing and
is quite substantial in terms of tormage., In 1573, the developing countries produced 180
million tons of a worid total of 490 million tons, and their share was 36 per cent.

This iliustrates the increasirg dependence of the developed countries on the iron resources

of the developing countries,

The coking coal reserves of the developing countries are very limited. 1In general,
their volume and quality are insufficient or their exploitation is uneconomic. Non=-coking
coal reserves are much larger but these coals have so far found only limited application in
the iron and steel industry. Their potential for greater use in the fuiure, however, is

gOOd.

Despite intense and ccncerted efforts to cut dowr. coke consumpiion for iron prcduction
during recent decades (see figure V) by technological improvement and innovaticn, demand for
coking coal ie creating special problems for the steel industry. The problems arise because
total world reserves of coking coal are limited compared with total wnorld reserves of coal,
and 90 vper cent of the coking coal reserves are found in .. latively row nlaces in the
world, mainly in developed countries, Developing countries other than China accoun® only

for scme 2.3 per cent of total world reserves, «s shown in tablie 5.

To help offset the dependence on coking coal, intensive efforts are veing made tc use
non-coking.coals mere fully: (a) as reductants in direct reduction processes; {©) as "formed
coke® in blast furnace iron making; and (c) by coal washing and the blending of semi-coking,
non=ooking and ooking coals for iron smeliting. The potential of charcoal as a reductant is
also being studied in developing countries since it is a renewable resource and can be the
basis for sizeable iron and steel production, as is the case in Brazil (over 3 million tons
a yeur).

Another important input (see figure I) is scrap. No data on scrap are inciuded here,
however, becausec they are difficult to obtain for the developing countries., Most of the
sorap used in the iron and steel industry is of two types: internal scrap (generated in
iron and steel plants in normal operations) and obsolescence scrap, The supply of internal
scrap is a direct function of rlant production. Obsolescence scrap is characteristic of
highly industrialized countries and is available only in very limited quantities in
developing countries, but it can be used for starting a small steel industry, if there is a
reguldr supply of it, Imports of scrap are sometimes possible, but price and availability
are uncertain. In the last three years scrap prices fluctuated widely on intermational and
local markets,

9/ All figures in terms of iron contained in ore.
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Production and resources of raw materials by region,

1973

cobl Crude :
Iron ore Coal (million petroleum Natural gas

(million tons) (million tons) tons) (million tons) (billion cy m)
Megipn Pro-
' Resource Pro- Pro- Pro~

dgin duction Resource Resour:: duction Reserve duction Reserve

ceeeee Quantity ————--
aveloping 176 196,000 573 1,148,000 245,000 . 1,740 59,000 113 28,500
Sub-Sahelian Afrioa 37.2 22,600 5 14, 500 1,000 120 2,9%0 0.4 1,7%
Arab countries 2.6 4,780 1 140 0 921 18,400 29.6 11,900
Latin America 68.6 99,000 12 3%, 600 6,000 265 4,0% 47.0 2,360
South Asia 22,5 »,000 80 83,100 14,200 300 9,430 27.7 11,300
South~Wast Asia 1.7 5,080 3 1,600 500 83 2,120 5% 1,070
st Asia 43.7 33,150 4712 1,013,000 223,300 5% 2,00 2.8 16%
Developed 315 586,000 1,633 7,002,000 683,000 1,030 15,300 1,163 41,900
Western Burope 54.8 31,900 209 402,500 136,500 2}  2,)90 145 4,670
Enatern Burope 129.1 306,000 657 4,052,000‘ 244,500 448 6,700 28) 20,100
North Amerioa 83.9 225,800 547 2,383,000 273,000 540 6,020 1728 16, 100
Oceania 47.2 16,700 55 112, %00 6,000 17 230 4 990
South Africa 6.9 4,200 62 44,300 19,000 - - - -
World M 782,000 2,206 8,150,000 928,000 2,770 74,300 1,276 70, 400
—~=——=- Percentage ~———--
W ‘508 ?5.0 !6.0 1‘01 26.‘ 6’.0 T,o‘ 309 ‘o.s
Sub-tahelian Africa 70‘ !o, 0.2 0.2 0.1 ‘03 4.0 0.0 2.5
Arab countries 0.5 0.6 0.0 0.0 0.0 3.2 .1 2. M
latin Amerioca 140 121 0.5  o.4 0.6 9.6 5.5 37 3.3
M'h “i‘ ‘0‘ ‘Oo JQ‘ 1.@ 105 10.3 m 202 ‘6.1
South Mast Asia OQ-) 0-‘ 0.1 0.0 0.1 3.0 20, 0.‘ ‘05
st Asia 8.9 4.2 21,4 .4 M 1.8 2.7 2.2 0.2
Iaveloned 64.2 14.9 74.0 8s5.9 73.6 3. 2.6 91.1 59.5
Westorn Murope 1.1 4.1 134 4.9 4.7 0.8 3.2 1.4 6.6
Istern Barope M A0 B T 260 6.2 0 2 2.6
Rorth Mmerios Ll M2 M B2 22 193 8 3L 2.
Oceania 9.6 .1 S 1.4 0.6 0.6 0.} 0.} 1.4
"“ 0.V 0.2 1.0 0.1 0.4 0.0 0.0 0.2 0.0
South Africa 1.4 0.9 2.8 0.5 2.0 0.0 0.0 0.0 0.0
- b .
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Oonsidering the huge quantities involved and the limited number of sources, the supply
of raw materials for the world's iron and steel industry will become a critioal faotor in the
next 25 years, Mining, beneficiation installations and tumportn.tion(pnrticul.rly ports and
shipping) will have to be developed on an unprecedented scale,

(a) Irgp ore

World consumption of iron ore may reach 1,900 miilion tons by 2000 - more than twice
the present mining capacity. Since the development of new large mines takes five to ten
yoars and requires large investments for infrastructure, mine equipﬁent and installations for
ore processing, it is clear that this prcblem alone would merit close study and international
oo—operation, It is likely that the dependence of the world iron and steel industry on
developing countries for supplies of iron ore will increase owing to the definite trend
towards the use of high grade ore, sinter, or pellets. Traditional sources of low~grade iron
ore are playing an increasingly seoondary role beoause of exhaustion or the higher production
costs assooiated with the use of such ores. The fast development of large-scale transooeanio
ore shipping in the recent past has given the developing countries acoess to new sources of

better iron ores, while providing the developing countries with a new souroe of revenue,
Presant trends may be summariszed as follows!
A preference for higher grade ores

An increasing use of benefiociated ore, especially pellets

-l
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An inoreasing share of developing countries in the international market
Increasing reliance on large-scale transoceanic shipping and specialiged ore ports
Increasing control by developing countries over their own ore production

Increasing efforts to establish local processing; to obtain greater value added;
and export pellets, pre-reduced ore (including "sponge iron"), "semis" (billets, slabs,
bloomg etc,
The magnitude of the task of expanding iron ore production to the levels indicated
above can be gauged by the following estimates:

It will be necessary to develop the equivalent of 50 new mines each producing
20 million tons a year

Transoceanic transportation may involve, by 2000, the equivalent of 1,000 ships each
of 100,000 tons capacity.

(b) Reductants

It is more appropriate, when discussing the problems of the world iron and steel
industry, tc talk in terms of the supply of reductants rather than in terms of energy. This
is because the first essential step for the operation and expansion of the iron and steel
industry is the reduction of iron oxides by reaction with reductants. The principal
reductants, which may be used pure or in mixtures, are carbon, carbon monoxide and hydrogen.
While the problem of energy supply can be solved by other means (hydroelectric generaticn,
nuclear power, solar energy etc.) there is no substitute for these three agents for the

reduction of iron oxides,

Bnergy (as heat or electricity) is also necessary for reduction, steel-making and
rolling, and renewed efforte must be made to decrease the energy requirements of iron and

steel plants, but the principal problem is that of the reductants,

The main reductant used in the iron and steel industry today is coke produced from
mixtures of ooking ccals., The tight supply and increasing prioe of coking coal are likely to
continue in the future because reserves are mainly located in developed ocuntries and there
are difficulties in expanding mining. The critical problem for the iron and steel industry,
especially in developing ocuntries, is therefore to decrease dependence cn coke (and on the
blast furnace) and develop the use of non-ocking ccals, liquid hydrooarbons, natural ges
and, when feasible, charcoal. The possible competitors to the coke~operated blast furnaoe
are the so=called ndirect reduction"-w processes and the charcoal-operated blast furnace,

Acoordingly, most efforts to deorease dependence cn ooke have relied and will

oontinue to rely mainly on the fcllowing measures!

(i) e reduotion of coke consumption in conventional blast furnaces by careful
control of the cperation; charge preparaticn; use of high-grade ores (cr
sinter or pellets); injeotion of oarbonerich solids, hydrooarbons or cxygen
at tuyere level; inoreased use of non-ccking coals (mixed with ooking ooals);

(11) 'The development and applioation of appropriate DR processes, acoording to looal
oonditions, and raw materials and reductants available (l\ydroonrbonn or non-
oocking cctll);

(111) Where possible, the use of charcoal-opersted blast furnaces,

10/ Often abbreviated as DR,
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3. Mational nternational efforts required

Special attention should be paid to making the most economical use of raw materials,
inoluding the reductants and energy sources required by the expanding steel industry described
above, and also to the local processing of raw materials in developing oountries and the
mutually advantageous exchange of raw materials between developing and developed countries,

looal processing of raw materials such as iron ore should be carefully conaidered in

order tot

(a) Make optimum economic use of the metallic iron value in the ore for iron and steel

produotion at home}
(v) Export an added value productj
(c) Reduce domestic iron and steel production costsj
(d) Obtain greater foreign sxchange earnings as a consequence of (a) and (b).

The most advantageous forms of local processing of iron ore might be pelletization of ore
fines and pre-reduction of the pellets to highly metalliged sponge.

Pelletisation of ore fines to produce high-grade oxide pellets is now uriversally accapted
for iron and sponge production because of the high iron content, uniform size, strength and
optimum reducibility of the pellets. Pellets can also withstand long distance rail and ocean
transport,

International trade in natural lumpy iron ores and fines and pellets has been increasing
steadily in step with world irone and steel-making capacity, Although pellet produotion started
only in 1950, it now acoounts for over one fifth of total irom-ore use. There has bean a -
phenomenal rise in the output of pellets from about 70 million tons in the 1960s to about
175 million tons in 1974.

Neasures must be taken to ensure a mutually advantageous exchange of rew materials and
fuels through equitable prices, so that developed and developing countries alike can achieve
their steel production targets. These subjects have oome into the limelight only reoently. .
Notwithstanding considerations of cost and price, however, the exchange of raw materials and
fuels (energy) should be promoted on a regional (bilateral) and interregional (multilateral)
basis through trade and barter between developing and developed countries and between the
developing oountries themselves,

Issue No, 3
TECHNOLOGICAL ALTERNATIVES

Issue 3 (a)

What measures should be taken for the promotion of techno~eoconomio appraisal and practioal
svaluation for seleotion of the most appropriate and provem techmological process routes by
the developing countries? ‘
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Issue b

What measures should be taken to ernsure the development and adaptation of alternative
and applicable technologics for steel production to achieve the required growth of produc-
tion capacities in developing countries, in particular countries curremtly having little or

no steel production?
IsBue [

what are the relevant criteria for establishing a steel industry under the oconditicns

existing in developing wountries, bearing in mind the economies of scale?

Issue 3 ‘d[

what are the main parameters for selecting the location of the steel industry in the
developing countries, taking into account inter alia (a) the experience of both developed
and developing countries; (b) technological alternatives (process routee)jand (c) the potential
for regional industrial co-opuration in the iron and steel industry?

III,  BACKGROUND AND SUPPORTING INFORMATION ON ISSUE ¥o. 3

1« Alternatives available

The iron and steel plants now in successful operation in developed and developing
countries for production of plain carbon steels differ greatly in sise and the processes
they uses, Many different raw ‘materials and produots (and by-produotl) ars proocessed or
produced, using & variety of equipment, at ‘evels from over 10 million tona a year to an low
as 20,000 tons a year.

The range of possibilities iﬁcludes, for examples

Iron ores: low grade oolithic ores with an iron content as low as 26=28 per cent
and high phosphorus; hematites with over 60 per cent iron ocontent; taconites and
jtabirites needing ore dressing '

Iron-containing materials for reduction to iron: soreened ores, sinter, pellets

High-iron-content materiale for steel makingt scrap, pre-reduced cres, sponge irom,
pig iron (liquid or solid)

Reductants: coke, non~coking coals, charcoal, hydrocarbons (1iquid or gaseous ),
hydrogen (for special iron powder production)

Reduction furnaces: coke blast furnace, charcoal blast furnsce, electrio reduotion
furnace, rotary kilns of various types, vertioal retorts of various types, fluidised
bed units

Steel making furnaces: oxygen converter, open hearth, eleotrio arc furnace, induction
furnace, Thomas and Bessemer oonverters, special furnaces

Ingot casting: oconventional top- and bottom=fed ingot moldsj ocontinuous casting
(various types)

Pollingt a wide variety of equipment is available to roll all types of plate, sheet,
seotions, bars, rod and tubes, They vary greatly in sise, degree of automation,
prinoiple of operution, and output,

The selection of procese and equipment best fitted to loocal conditions (raw materials
availability, reductants, energy, market situation, infrastructure, related industries,
eoonomic situation etc.) is of vital importance for the suooess of newly installed steelworks.
Table 6 indicates varicus alternative prooess routes which are in use today. It also indiocates
the normal ranges for capacity, number of employees, required comstruotion period and cost,
These figures vary quite widely depending on looal conditions ard should be treated as only
a rough indioation of the applioability of the various process routes.
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The table is self explanatory, but the foilowing points seer to be worthy of attention: .

There is a wide variety of processes, equipment and scale of operations to choose
from

Smail semi-integrated (steelmaking plus !‘olling) plants can be operated n Lhe pasis
of scrap at a scale as low as 20,000 tons a year

Pig iron can be produced at a scale as low as 5,000 tons a year (for foundries)

Small integrated plants based on the charcoal blast furnace can be very successfully
operated at a scale as low as 100,000 tons a year (and even lower, under special
conditions)

Certain direct reduction processes can be the basis for fully integrat.d plants (oru=
to-product) at scales as low s 100,000-150,000 tons a year. Production .f spouge for
sale is also an interesting option for certain developing countries

In certain cases, produciion is limited to semi-finished products (slab, biloom, billet)
which are then transported for processing elsewhere in the country or ~xyoricls
Certain developing countries seem to have good potential for this type of operation
It should be noted that for some of the process route options outlined in table 6,
certain developing countries are in a better position to assist other developing countries
better than developed countries would be, This is particularly true for certain direct

reduction processes and for charcoal-based iron and steel production.

When considering the application of a very new technology, care must be taken to relegate
unrroven processes to a stage where they can first be fully technically and economically
proved and accepted; this is of specific importance to developing countries, Applicable
tachnologies must be developed and adapted for steel production in developing countries,
particularly countries with practically no steel production. Many developing countries have
paid a heavy price for applying unproved sponge-production technology based on solid

reductants.

2. Economies of scale P—

Considerations of economies of scalie should not discourage developing countries from
setting up iron and steel production facilities. As the size of a steel plant increases and
approaches 500,000 to 1 million tons a year, energy and materials costs per i°n level out,
and capital cost per annual ton capacity decreases. At higher capacities rising to 5 and
10 million tons a year, the capital cost per annual ton capacity decreases furthsr. In the
developing countries and the least daveloped countries, however, the principal determinents
of plant size should be domestic market needs and raw material resources; this is specifi-
cally so for scrap-based mini steel plants and mille. In many developing and developed
countries, integrated multi-million ton steel complexes operate just as well as the large
number of mini steel piants in Brazil, India, the United States, and elsewherc. The mini
piants (scrap based) usually serve local markets. They rely on local scrap collection, not
all of which can be economically transported to large steel complexes, Thus, in such cases,
the economic unit can he quite small, Largely because of the transport cost advantages (rail
and road), mini plants in Burope, Brazil, India, the United States, and many other countries

have demonstrated their economic viability. *

3. Llocational factors

If raw materizls are nct available locally in a country and have to be imported, a
coastal tide-water location is an essential requirement for a steel plant, as is amply
demonstrated by the ooastal steel plants in Japan. Where local iron ore and fuel resources
are available inland, as in India, the optimum looation of the steel plant is dictated by

transr~~+atior. costs, market areas, and availabilitv of water (rivers etc.) and services.

o e R 7 , {
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The principal factors governing the location of an integrated steel complex includet

(a) Availability, and tranasport and assembly comts of raw materials {iron ore, coal
et0,)

(b) Principal market areas;

(c) Township and infrastructure noeds;

(d) Availability of water supplies and other cervioces j
(e) Mmnpower supplies and labour coste §

(f) Mvirommental considerations and constraints.

This list could be further elaborated, dependirg on whether the stee! plant is to be an
integrated, aemi~integrated or mini one,

Proximity to a gms field is a primary consideration for the location of a direct reduc-
tion sponge plant, Moderr. slurry ironeore concentrate transport systems favour ocaatal
integrated steel plants,

ggye

KNOW-HOW AND HUMAN RRSOURCES

Iosue 4 (a)

What were the main difficulties in the setting up of tcchnical consultancy services for

the development of iron and steel industries in the developing countries in the past? How
can the experience and co-operation of developed countries be utilized for the mutual benef:t
of developed and developing countries? =

Jesue 4 (b)
What has been the experience of the developing countries in the use of technical

consultancy services provided by the developed countries in the uhbliabaont/expmion of
their steel industry?

Insye 4 (o)

What measures can be adopted to promote the development of technical consultancy
services in the developing countries to the extent consistent with their national plans,
objectives and ocapabilities? ‘

In partioular to what extent can the steel pro jects which are under construction and
planned in developing countries promote, on & national or regional basis, the development of
technical consultanoy services in these countries?

Iamee ¢ (4)

o wiat extent have the developing countries benefited from the training provided by
the developed countries and what has been their experience in these ficlde?

I 4 (s)

Wat steps can be recommended/taken to promote the training of persomel inoinding
businees sanagement for the stesl induatry of the developing countries bWy intermational
organisations ageneies?




Illne 5 “2

What measures can be taken by the developing countries themselves for providing
training facilities for the growth of their iron and steel industry?

IV. BACKONOUND AND SUPPORTING INFORMATION ON ISSUR NO. 4
1, 0 ioal ices

Know-how and technology may make the difference between suocoess and failure in the expansion
of suoh a ocapital®intensive seotor as iron and steel. Although the basio science and teochmologies
used today in the iron and steel industry have Leen available for a long time, the seotor is
very sensitive to small improvements obtained through long term research and development or a

slow accumulation of operating experience .11

The main areas where know<how is essential in the iron and steel industry are general plan-
ning and feasibility evaluation, plant design and engineering, equipment design and manufacture,
plant oonstruction, process and product development and control, and management of operatiomns,
In all of these areas, the developed countries have today a deoided advantage, and the expansion
of the world's iron and steel industry will depend to a great extent on their oollaboratiom with

th_'o developing countries in know-how and technology arrangements.

Pigure V illustrates the many steps required between planning and operation and gives a
rough estimate of manpower requirements for the construction of large-soale integrated steel-
worka. Selection of the best site, most appropriate design of plant, most eoonomical purchase
of equipment and struotures, shortening of construction period and shortest possible start-up

period are the main criteria for the planning and engineering of new steslworks,

As indioated in figure VI, the establishment of a steelworks takes a long time and requires
a large number of trained personnel. Only long experience and aocumulation of know-how and

technology ocan develop the planning and engineering capability needed.

At premsent in the iron and steel sector, the developing countries are almost totally de-
pendent on the developed countries for the know-how and teohnology required for sectionsl plan-
ningj plant design, engineering and oonstruction; plant operations and management; and prooess
and produot engineering. This dependence could be measured in terms of the outlay for techaioal
servioes (fouibility studies, seotoral planning, engineering and desigm, start-up and omstruo~
tion) but no statistios exist for this software trade. It is estimated, however, that it aoccounts
for some 5 to 8 per cent of total investment in the sector. On the basis of the growth projected
for the iron and steel sector of the developing countries, some 95 million tons capacity will
have to be established in the deoade 1976-1985, involving an investment of the order of 985
billion, This would oorrespond to about $5 billion of teohnical services required by dowloph; s
oountries. 8inoe some of the developing oountries have a substantial oapability in this w'
area (Arqi;uttn. Brasil, OChina, India, Nexioo, and others) it is estimated that abewt 30 per
oent of the amount mentioned (i.e. $4 billion over the decade) will have to be spemt abread.
Apart from the faot that the outlays in foreign ourrenoy for specialised servioes imported from
developed cowmntries will be substantial in themselves, there is a more important consideration
to be kept in niadi the decisions made or implied in the preparetion of feasibility studies or

The iron and steel industry has never had a technological breakthrough sompareble to
the trensistor, for example. The oxygen oonverter, which revolutionised the eoenomios of ‘the

industry, was proposed by Bessemir a century ago.
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in the engineering of new plant installations have specific implications for the developing
countries and to a large extent control the choice of process and equipment. As a result,
developing comtrien freguendly find themselves bardenel with processes and industrial instal-
lations which ars not really the beet suited to their conditions .nd azeds. Furthermore, the
dependance on imported know-how restriuzts the development of local capabiiity, cupecially

technical service: and capital-goods production,

Besides beins purchasers of explicit know-=how (tke technical services mentioned above)
developing countries are also importers of large amount  of implicit know-how "built into"™ the
equipment they buy acroad for their iron and steel plants. It us catimatod that roughly 20 per
cent of the cost o7 the plant equipment purchased abroad reprasen..a payments for know=how (de~
gigners, mechaninal cagincers, s¥i1iled technicianc and workers etce). Thus, the truc cost of
know=how, in terms oI both total requirements and imporrted know=how, would be muoh higher than

the figures (uoted for technical eervices alone.

2. Experience: of the developing countries

Developing countries such as Brazil and India have endeavoured to build up their own teche
nical consultancy servicer in the public and private sectors with valuable results. The re-~
commendations male ty a planning bodv in one developing cnuntry:-l-?/with the aim of speeding-up
attainment of maximum gelf-reliance in technical consultancy servic:s for industry (including
the iron and stecl industry) covert

(1) Routing of imports of process know-how and eguipment dezign through consulting/process

engineers so as to avoid duplicating imports of know-how;

(2) Allowing the importation of new and improved processes and technologies for the manu-

facture of the same product only when there is & demonstrable advantage in doing soj

(2) Allowing the importation of know-how and process designs as far as possible only on

a non-exclusive basis;
(4) Avoiding the imporiation of package deals and turn-key jobs;

(5) Encouraging the establishment of proper liaison between research laboratories, equip-
ment and product manufactures, and consultancy and process design organizations as a means of
hastening the commercial utilization of the results of indigenous research, design and development

works
(6) Avoiding expenditure of foreign exchange on feasibility studies;

(7) Ensuring that the main work of compiling data and designing plant and equipment is
q

done within the country, if neoessary with assistance from foreign experts.

The experience of developing countries in the use of teohnical consultancy servioes provided
by the developed countries in the establishment or expansion of their sieel industries has been
of & varied nature., In some oases, it has been highly satisfactory, but in other cases, it has

been quite unsatisfactory. The rcasons for dissatisfaction includes

;_2/ Journal of Scjentific and Industrial Research, vol. 29 (December 1970), pp. 537-538.




t+ Improper ratching of steelwplant constituent units (coke ovens, blast furnaces, sieel—
making, the rolling mills and finaiching departments)

5. The recormendation of terhnological processes that were unproved, and recommendations

~

aimed at boosting sales of equipment;
3, Unsuitable plant locations, layout, and servicesj

4. Underestimation of capital charges {depreciation, overheads etc.) and capital

recovery charges;

%, Technical and economin studies that lack depth and detailed analyses of capital

equipment and investrent costs (local currency and foreign exchange components)j
6. Underestimation of operational and producticn costs.

In the developing ccuniries, the choice of technological processes and economic considerations
are often based on non-technical factcrs because the sclection of proceas technology aud the
related plant cquiprment are inevitably linke. with the particular iron-and steel-making capital
aquipment supplied by the country providing the technical a.nd/or financial aid, The choice of
process and the operational flowsheet therctore depend on the country's financial resoureces,
the market patterm and its future projections, the financial capital outlay and the least foreign
exchange component involved. The process selected may noi be the best technically but it could
gtill enable a country to meet recurring demands for capital spares and trained technical per-

sonnel.

The application of newly-developed process is not necessarily automatic or axiomatic in a
developing country. Any new process has to be tested over a aubstantial period before it can
be recommended for application elsewhere. Many new processes could fall by the way-side in a
developing country because, for example, instrumentation, automation, and mechanical control
have hot been sufficiently developed locally, Apart from capital outlay and foreign exchange
resources, factors that must be taken into account would include the availability of raw materials,

ateel 3crap, and fuel.

3. National efforts and international co-—operation required

It is vital for the developing countries, individualiy or as a group, to develop to the
maximum their local capabilities for the planning, engineering, design, construction and start-up
of new iron and steel capacity. This will require the establishment of local consulting and
engineering firms or organizatiions, which may be private or government-eponsored. A variety
of such firms would be needed in the larger developing oountries, each with a certain degree of
specialization in the various services required. In the smaller developing countries, or in
those where industrialigation is just beginning, a govermment organization might be put in oharge
of developing local sources of iron and steel know-how. It should bte emphasized that know-how
is needed to evaluate, select and purohase know-how from abroad. It is also essential to have
local capability to evaluate and reach decisions on planning and investment., Apart from the
incentives and support which the Governments of developing ocountries may wish to offer to stimulate
the establishment of specialized technical services, it is clear that there is ample room for

constructive international co-operation in this area.
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Developing nomtriea'ehould lay special streas on the development of local know-how capa=
bility, beginning with the civil enginecring work, followed by auxiliary facilities and, finally,
the planning and engineering of the main plant, Steelworks always require modernization and
plant operators casily adapt to mode rnization planning. Some of the developing cowntries already
agk foreign enginecring companies to use domestic engineering capability as much o posaible,
g0 ag to trangfer know-how and technology to local personnel. Stcelworks built under "turn-key"
contracts with foreign enterprises aometimes run into serious operating difficulties. The rax=—
imum use of domestic human resources and capability, from the stage of planning and engineering,

is the key factor for guccessful operation,

4. Manpower and training

Som~ of the steelworks of the developing countries are operating at present at only a part
of their capacity, in spite of high demand {or iron and steel products on the local market. The
main reason for this is usually a lack of trained managerial and technical personnel., 8ince
wnder-utilization of equipment is the main cause of increased costs in a capital=intensive in—

dustry such as the sieel industry, training of managerial and technical personncl 18 essential.

The number of personnel directly required for operation varies largely according to location
and plant size. For the developing countries the number may reach 6,000 to 10,000 for a 1 million
ton pear year integrated works with a productivity of the order of 100 to 170 tons per maneyear,
whioh is low. For a production »f 530 million tons in 2000, some 3 to 5 million workers would
be neoessary. About 20 per cent (0.6 to 1 million) of these would have to be welletrained man—

" agement and technical personnel and another 30 per centi at least gkilled workers., The figures

are indicative of the order of magritude of the problem to be tackled.

It should be noted that it is necessary to train a considerable number of workers well before
the atart-up of the works and alao for a long time wufterwards. Eduoational and training facil-
{ties are of the highest importance for smooth operation and muai be a permanent feature of -

plant activities.

Particular attention must be given to the training of maintenance workers and to the estab-
lishment of a maintenance systen that is beast fitted to local conditions. A stoppage in one
department of an integrated works often means a gstoppage of the whole works. Without a well—-

established maintenance system it ie impoasible to maintain profuction at a gteady and efficient
p‘oe.

In the ultimate analysis, the critical factor for the sucoessful eatablishment and operation
of iron and steel plants im the availability of local personnel of the highest calibre. The
development of full looal oapability for planning, engineering, construction and operation is
direotly related to education and training; it requires and justifies speoial national and inter-

national effortsa.

Developing oountries oan greatly assist each other in the training of manpower for the steel
industry; therc are several notable examples of such assistanoe. The training thus provided by
a developing country is well suited to the reoipient country's plant needs and operational and
maintenance requirements. Training provided by an advanoed oountry in sophistioated instrumen-

tation, automation, automatio oontrol systems, and computerized operations may not always be as




useful unless auch spccialized training is speci fically necded by a developing country. In
gome least-developed and small steel-producing countries, assistance is nceded 1in different

training areas. Such consideratioms must be carefully matched.

The developing countries can also assisi each other in the field of high—lcvel business
management, International organigzations {including United Nations agencies) can play and have
played useful roles in providing efficient managers and business management to the iron and steel

industry in developing countries.

1ssue No, 5

POTSMITIAL FOR THE MANUFACTURE OF CAPITAL GOODS FOR THE TRON AND 3TEEL
INDUSTRY IN DEVELOPING COUNTRIES

lseye 5 (a)

What has heen the experience of developing countries 80 far in importing the capital goods

required for their steel industry?

Iseye 5 (b)

What are the main difficulties deiaying the growth, in the developing countries, of the

manufacture of capital goods for the eatabl’ shment/expansion of their steel industry?

38 '{c
what steps should be taken by the developing and daveloped cowmtrier to promote the manu-—

facture of capital goods in.the former and to reduce their need for imports of equipment for the

iron and steel industry?

Lasue 5 (4)

What measures should be taken to ensure that the already planned steel projects and installed
oapacity in developing cowmtries will lay the basis for developing on a national or regional
basis the mamufacture of oapital goods?

¥. BACKIROUND AND SUPPORTING INFORMATION FOR ISSUE NO. 5
1. a0 of oapital goods develgpi tries

he developiag countrics depend almost entirely at present on the developed countries tor
the specialised equipment and heavy structures needed to build iron and steel plants. Although
China and India have attained a high degree of self-suftfioiency, all the other developing countries
depend on the developed oowntries to supply 7O to 100 per cent of the hardware nceded for the
expamsion of the steel seotor.

In the next 25 years the developing oountries Wwill conotitute a market for capital goods
(oqli.mt and structures) of roughly the same sise as the market for the same goods in all the
developed comtries, The oapacity to be installed in the developing cowmtries in the deoade
from 1976 to 1985 alene will be of the order of 95 million tons which represent a oapital goods
market equivalemt to two to four times the total oapacity installed in the largest producer




countries of Western BWurope. This large new mnarket for capital goods oertainly justifies the
expansion or estublishment of facilities for their production in the developing comntries them-—

aelves.,

The additional facilities wonld be justified by suvings in forecign exchange, a greatcr degree
of self-sufficiency and self-reliance, the acguiasition of critical technological capabilities,
the possibility of designing and buildins equipment appropriate to local conditions, and the

creation of specialized jobs and opportunities for advancement for local workers.

It is recognized that the production of' capital woods requires highly-ekilled manag:meni
and technical personnel. There is no reason tc believe, however, that thie is not possible in
the developing countries, and there is indeed no alternative, because the developing countries
wiil be wmable to expand their iron and steel industries to meet the Lima target unless they
have ilieir own sources of heavy oapital goods to cover at leagt 70 to 80 per oent of their total
needs. Since other sectors of the industry and infrastructure also require heavy capital goods,
it is certain that the market in the developing countries more than justifies the iurther in-

gtaliation of local production capacity.

The steel industry is the largest consumer of capital goods, In order to construct a 1 mil-
lion ton per year steel works some 200,000 tons of equipment and heavy structural materials have
to be used. This means that in order to reach the target previously suggested for developing
countries, roughly 100 million tons of heavy capital goods equipped with sophisticated instru-
mentation will have to be supplied within 29 years. If the requirements for modemization and
raintenance of steel plants are taken inio accownt, the figure will inorease considerably. Sirice
capital goods are very expensive and world production capacity is limited, the creation of new
capacity to produce heavy equipment and structural materials locally is of great importance for
developing countries unless such capacity is created. The dependence of the dou'lop__h;g countries

on the developed countries may reach a leve. at which it becomes a burden for both sides.

2. Design and manufacture of capital goods

The design and manufacture of capital goods are part of the industrial heavy machinery
gector, which consists of a large number of manufacturers operating either as independent engi-
neering firms or parts of complexes. Major steel-making cen‘res in Burope, North America and
Japan, and increasingly in such comtries as Brazil, China and India, are capable of doing mosi

of the necessary engineering and manufacturing work for themselves and for export.

The weight of the capital plant and machinery is normally one tenth of the installed steel
productim oapacitys 10 million tona of new steel-making facility may require something like
1 rillion tons of equipment, excluding heavy and light structural materials. A more specific

estimate is given in table 7.

Table 7. Estimate of equipment and structural materials requiresmts

Plant oapacit
{million tone

0.5 1.0 2.0 5.0
Gas route plants
Equipment 45,500 85, 500 160,000
Structuralz 20,000 35,000 60,000
Blast furmace routfe
Bquipment 220,000 400,000
Btructurals 175,000 320,000

§,P9_: M.N. Luther, "Btéel production in the Arab world by the year 2000 with partioular
Teference to capital equipment®, New Delhi, June 1976, annexures III, IV.
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It may be aassumed that the average annual requirement of spares is between 2,400 and 3,00
toas per million tons of capacity, depending on the age of equipment and maintenance .1 In
order to Jetermine which domestio spares manufacturing racilitiea are lacking, an analysis muat
be made of apare parts according to the raw materials fror which they were made (iron castings,
steel castings, non-ferrous castings, forgings, structural steecl items) .nd their weight. Par-
ticular attention should be given to facilities for the manufacture of irc lium and heavy sparec,
ln Mexico, for ecxample, mediun and h-avy spares acccount for as muck as 70 per cent »f expenditure

on spares, aithough the quantities involved are small compared with toial requiremeuts,

The developwent of a locnl epare parts manufacturing capacity is tezhnologically quite
simple. It3 growth, however, will be affeccted by such factors aszl
Uncertain quality of indigenous supplies

Laok of interest shown by local industries i~ -.aking custom—mal: apa.es for which the
likelihood of repeat orders is very limited

Govemment tariff ard custors policty on the import of spares

Local price of manufactured spare parts as compared with ce.i.f. price of imported
spares

The agreement or disagreement of the stecl plant management to risk trying locally
manufactured spares in view of the relialility of imported spares from original suppliers

3tipulation by the purchaser, at the time the principal equipment is ordered, that
adequate spare parts and drawings nusi be :upplied by the designers and manufacturers

Long delays in the execution of spare-parts crders might also be characteristin: of a young
industrial venture in this field, owing to suck factors asg 2
Shortage or unavailability of suitable raw materials in the country
Inadequate manufacturing capacity
Lack of technioal know-how

Inadequate manufacturing skill

Nevertheleas, if spares are not miufactured locally, nci only will delays be longer and
import bills higher; chances to develop local engineering skills and manutfacturing capability
will be mismed.

Spares may be produced in daptive workshops attached to the steel works; and central work-
shops may also produce important epares and assemblies common to all steel plants (mill gpindlers,

table frames, rope drume and brake drums for cranes, roll houaings).

Purther expansion of manufacture design and capital goods requires a well-planned estabe

lishment of design and heavy engineering capability and metal working capucitiee.

3. 1 gteel—plant enginearing anil

In developing local steel-plant enginevring and production capability, prioriiy may initially
be given to light~ and medium-weight rolling mills and finishing line equipment. Heavy capital
equipment in the rolling mills (heavy blooming and slabbing mills, wide hot and cold strip mills)
oan be considered in subsequent phases of the development oi heavy capital-~goods manufacturing cApacity,

l}/ Ch. L. Sengupts, assisted by UNIDO-NAPINSA tieam, Soope of Manutacture of Steel Plani
Bguipment in Nexico, Wexieo City, May 1976, vol. II.XII-5-8.

1& m.' VOl. II.nI-So
15/ Ibid., vol. II-XII-2-3.
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The light- and medium-weight equipment may include billet mills, bar mills, wire rod mills,
light struotural mills, merchant mills, transfer beds, cooling beds, ocoilers, shears, and saws.
Pinishing lines will include such items as straighteners, saws, shears, bundling facilities for
structurals, bars and rods. Equipment for outting and squaring lines for all flat products,

and continuous casting machines, could also be acquired.

There are many repetitive items of rolling mill equipment. They inolude mill stands,
cooling beds, roller tables, coilers, coil conveyors, and straightening machines. There may

be sevefal hundred of each of some of the components.
There are three main ways to build up a capital steel-—plant manufacturing industry:

(a) A design and engineering company can manufacture heavy steel~plant equipment either
to imported blue-prints and drawings on payment of appropriate royalties or indepemndently using
standard assemblies. Foundries, forge plants and equipment fabrioation works within the country
can be utilized in the manufacture of lighter equipment., The design and engineering company
should have a competent inspeotion department, a strong engineering team for assembly and com-
missioning, and possibly a medium-sized assembly shop for trial and oheckiug.and, if necessary,

rectifications

(b) One or more existing heavy-achine manufacturing companies already making engineering
equipment for other industries (chemical, cement etc.,) might expand and restructure to meet the

requirements of steel plant equipment and machinery manufacture;

(c¢) A new plant may be set up on a green-field site to manufacture equipment and spare

parts.

Heavy engineering, once started, can service geveral industries such as the chemical and
cement industries. In the heavy capital goods sector, an appropriate balanoe of engineering,
production and marketing capabilities can be fully exploited and assessed over longer gestation

and operational periods.

4, Internaticnal co—operation

In importing capital goods for their steel industiries, the developing oomtries have found
that the seleotion of prooess teohnology and the related odpita.l equipment are often linked with
the partioular capital equipment supplied by the oountry providing the teohniocal and finanoial
aid; the oapital equipment may, therefore, not always be the most suitable equipment for
the developing country's steel industry. Furthermore, there may be no intermational tender
for capital equipment when it is supplied against the technical and finanoial aid from an ad-
vanoed country; the cost of such capital equipment thus tends to be muoh higher than on the
open capital-goods market. Nor has the developing couniry any control over the cost of oapital
spares for equipment already supplied, and the over-all oosts keep mounting; the costs of
spares go on inoreasing as the plant and equipment get older. There is therefore good reason
for the developing countries to design and manufacture oapital goods for the steel industry
themselves. There are, however, many difficulties involveds there may be no indigenous facil-
ities for the design engineering of oapital equipmeni, there may be no manufacturing facilities
for heavy capital equipment, and there may be a lack of finanoes and teohnology.




It is therefore vitally important for the developing oountries to establish capabilities

for the design engineering and manufacturing of oapital goods for the steel industry in col-
laboration with advanced oountries. The measures required must be pianned and implemon'ted
bilaterally or multilaterally, and some developing countries have already made good progress
on this. In order to promote domestic capital=goods production capsoity, #ome of the develop—
ing countries have beent

(n) Promoting the establishment of oompanies for the local production of capital goods
wder joint-venture arrangements;

(b) Requiring foreign suppliers to use a oertain percentage of domestio oapital goods
even if these are oonsiderably more expensive than imported goods.

Issus Mo, §

INVESTHINT AND FINANCIAL REQUIRENENTS FOR EXPANSION
OF THE WORLD'S INON AND STEEL INDUSTRY

What are the estimated requiremente in terms of ocapital and finamoing for the expansion

of the world's iron and steel industry? Which oould be the eources and modalities of the
financing required?

Bearing in mind the multiplier effeots of the steel industry in the prooess of industriali-
sation, what should be the oriteria (besidee social cost-benefit analysis) for decisions on
financing speoific industrial projeots?

Iasue § (o)

¥hat has been the actual experience of developing oountries in obtaining the needed oapi-
tal and finanoes for investment in their iron and steel industry in relation tos bdilateral and
multilateral loans and long-term finanocial assistancej private investment; barter, irade, re—
oiprocity arrangements and leasing? PFor the future growth of the iromn and steel industry what
is the relative protential of these forma of intermational finanocing and oc-operation?

Laswe § (4)

¥hat has been the experience of developing countries with regard to international bidding,
‘“um-key® oontracts (packaged deals), supplier's credit and equity imvestment, joint ventures
and cmsortis~based agreements and what has been the role of the above practioces?

¥hat steps should the developing countries take to promote loocal ourrenoy finanocing from
internal sources in the field of iron and steel industry?

st immediate measures could be considered to min donlopi.a_c oomtiries in the provi-—
sioo of urgent capitsl finmmoing for setting upfexpinding The steel industry based upom mutu-
ally acceptable terms, including co-operation amongst developing countries themselveg?

- -
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VI. BACKGROUND INFORMATION ON ISSUE NO, 6

1. Financial requirements

A few developing countries have adequate means to finance the expansion of their iron and
steel industries, but most developing countries will have to rely on external financing to
cover much or even most of the hugé investment required betwsen now and 2000, Table 8
provides a preliminary estimate of new capacity to be added yearly or five-yearly. In the
decade 1976-1985 some 95 million tons of new capaoity will have to be built and put into
full operation, In addition, further investment will have to be made in installations which
will not be productive in the decade. It will therefore be necessary to secure financing for
moat of the new capacity to be installed and operated in the decade (it is assumed that part
of this has already been gsecured) and for capacity which will still be under construction in
1985, If only the capacity to be installed and operated is considered, the requirement will
be of the order of $36 billion. Of this total, a good share will be in national currency to
be spent locally. This share could be of the order of 50 per cent for all the developing
countries taken together, taking into consideration that some of them can secure locally some
of the necessary services, construction materials and equipment, For the part of the invest-
ment that will have to be financed in foreign currency, sume developing countries can nount
on their balance of trade surpluses, It is not easy, without further analysis, to calculate
the remaining share to be financed by the developed countries, but it could be as high as
20 per cent of total investment requirements (or some $17 billion), or about 45 per cent of
all goods and sorvices to be purchased abroad in the period ($17 billion out of a total of
$39 billion).

Table 9 presents a rough estimate of needs and capabilities for financing the expansion
of the iron and steel industry in developing countries in the future, It is illustrative and

intended to indicate orders of magnitude only.

One important problem related to the huge invesiments required is the profitability of
the indusitry, In order to ensure its growtb, the industry must make profits to juatify
investment for further development, The steel industry, however, is responeible for the
stable supply of basic products to the market at low prices, Large fluctuations in the prices
of essential materials such as those of recent years should be avoided, Murthermore, the steel
industry of the developing countries is weak compared with the glant modern complexes in the
developed countries, Because of smaller plants and lower utilization ratio of equipment, this
weakness is likely to continue for some time, except for some planis which are exceptionally
well 1o ted, Efforts should be made to determine the conditions that will ensure the
viability and profitability of the iron and steel industries ¢f the developing countries,

2. Increasing investment costs

Plgures for capital costs on iron and steel plants cannot be interpreted or compared
meaningfully unless the varicus components of the total capital cost are defined adequately,

Capital costs should normally include costs of plant and equipment, civil works and
erection, engineering, pre—operational expenses, and working ‘capital (including interest
during construction), '
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Table 8, Capaocity increases, investment and equipment requirements
in the developing countries a/y b
(Rt;ugh estimates at conatant price assumed for 1976)

roduc- i (2
bion Capacity Inv:stmont s o
Year (%Aé on (mi1lion tons) (8 billion) ;“/' ¢/ i
;j T Increase Nequirement [equiremen
1973 5506 | Annua t-year | YOorly [ rnycar | VYearly &-ye‘irl ear
16 1.4 84,0 7 6 3
17 T7.6 91.3 7 7 4
78 84.4 99,3 40 8 36 7T 20 4
79 1,7 107.9 9 8 4
1980 99.7 117.3 94 8 5
81 108,4 | 123,8 9 8 5
82 17,8 134.6 9 9 b
B1 128,0 146,13 56 12 50 10 28 5
84 139,2 | 159.1 " 1 6
198% 151.3 172,9 13 12 7
L1 164.5 188,0 15 , 15 9
87 178,8 204,13 16 16 9
#R 19443 | 222.1 89 18 85 17 47 9
89 11,2 241.4 19 18 10
1990 229.6 |262.4 19 19 10
91 249,.6 277, 19 20 10
92 271.3 301.4 22 21 12
93 294,.9 32717 12% 25 119 24 6% 1
94 320,.5 356,41 28 26 14
1995 348,.4 387.1 M 29 16
96 378,8 420,9 33 32 18
97 41,7 457.4 36 4 19
98 47.5 |497.2 200 40 190 33 105 21
99 486,5% 540, 6 44 42 2}
2000 528,8 |587.6 47 45 24
TOTAL 510 %0 265

) 1he figeres far s givan poried corrospend strictly to the roguiresonts for the actusl increase tn preduce
tion during that poried, Ne prevision has boon sede for reoplaconent, sedernizetion and seintensace.

B/ The sstioates provide eeners] tronds ond ara Dased on constant (1976) peices. Fsctors such om escalation
is captis] oquipeent costs, inflution, ond devaluation of curroncies require separats treatuent end ore net
CovOPYl 1 thide sstiogtes. Capis) veuipnsnt ‘supp)ios TTHe cost of which variss by 100 por cont or sers depend-
ing upon the seurces/countries supplying thes) ore s130 bassd o aversges.

§/ Estinetss based on falloving sswestions:

(1) investaent includes planaing, enginasreing ond Maowchov fos; squipsont (iacluding load proparstion)
ond orecting work; preceperstions] snd wmerkingcmpitel. 1t does oot include infrastructurs] ond
anciVlary fociVities sutshde battery 1101t such se entorns] pover hovse, aisiag, desp-son port,
sstornal roll ond rosd systen, towmshtp;

(1)) Investoont cont par ton sf anaval production copacity 1831,000 for the now production copacity st
s grom-fisld sita ond $500 for snpansion of on enisting steel plents

1Y) These sstimates relste te vhelly conventions! iren and stee) praduction (blast furnsce/LD anygen
stes) sshing/stes) casting and rolling) far establishing new stael copaciiy on a grosa-fiold site
snd/or oxmponsion. Steel production based sn scrap nelting i slectric arc furnaces/costing ond
ralling including ainl stesl plonte, requires such Toss copttal Invastaent per ten copacity then ig
shewn hors ond wil] depond voen such facters as slectric furmace ol ze end otl] capacitias;

(Vv) That 75 por cont of nev praduction capacity \s created at the green-fiald sites for the poried of
1976-1985, ond 05 por cont for 1986-2000,

4/ Estisates based on the sssusption thet the cast of equipsent end etructurel saterial i 55 por cont of
the totel tnvesteent.

g/ Estinstes based on the sssuaption that copacity villization reties ace 85 oer cont for the peried of
19%.1980, 07,5 por cont for 1901.1990 end 90 por cont for 19012000,
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In developing countries, integrated steel plants oannot be built for the same capital
cost per ton of steel capacity as in Japan, the United States, and developed countries in
Burope. Investment costs in developing countries are invariably higher for a variety of

reascns,

Capital costs vary from country to oountry, depending on ine status of industrial
development, infrastructure facilities and services available; they therefore hardly lend

themselves to any absolute comparison,

At the Third UNIDO Interregional Sympcsium on the Iron and Steel Industry held in
Bragil in 1973, a unit oocst of $400 per annual ton capacity was generally accepted as a
basis for computing the capital costs of establishing new steel capacity in developing

countries,

In the Par Bast between 1950 and 1973, capital costs for iron and steel plants up to
3 million tons a year capacity have risen as follows:

Stage Xear of completion Rl
Chiba 18t 1950 60
Chiba nd 1955 100
Wakayama st 1960 150
Pukuyasa 1st 1965 140
Kashima ‘ 18t 1970 200
Pchang 1t 1973 350
Kooshiung 1974-1975 650

(plammed after cil prioe increase)

It oan be seen that between 1950 and 1960, the oapital ccst per ton per year more than
doubled (250 per oent); betweem 1960 and 1970, it went wp by amother 75 per osmt. After the
oil prios inorease, the estimated ocost for plants planned for ocompletiom wemt up by more tham
100 per cent betwsen 1973 ($320) and 1976 ($650 for Kooshiwmg).

At the Working Oroup Meeting of the follow=up of the Third Interregicnal Symposium on
ths Ircn and Steel Industry, held in November 1975, this issue came up for disoussion.
The consensus of the steel experts was that an average oapital cost of $750 per ton per year
would be reasonable for another deoade; for future projections up to 2000, a oapital cost of
$1,000 per ton per year would be needed owing to rising capital costs of plant equipment, land,
infrastruoture facilities and services, and the high oost of inventories, maintenance,
training facilities, and the like,

It is necessary, however, to tale intc account the differences in the investment cost
per ton per year for the establishment ¢f new integrated stesl plants on greea-field sites, the
expansicn of existing plants, and the operation of semi-integrated plants (smaller mcdule
of about ! million tons a year oapacity) using the dirsct reduction/arc furnace route.

The capital coot per ton annual ateel capacity figures indicated are furnished in
United States dollars for the sake of uniformity of presentation and oomparison, Because of
the devaluation of the United States dollar in recent years and the effects of inflation on
the currencies of countries that supply ocapital equipment for the steel induatry
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(Pederal Republic of Germany, Japan, Soviet Union, United Kingdom, and United States, for
example), the data given in tables 8 and 9 represent general trends and are by no means
univeraally applicable to all countries and regions producing iron and wdeel oOr supplying
capital goods for such production through normal business and aid transactions and bilateral

and multilateral assistance prcgrammes,
3. 8 forme cf financj experience of developing countries

Measures to promote the local currency financing of the iron and steel industry from
internal sources depend on a country's fiscal policies. There i8 no universal measure that
can be applied to boost local finances., Nevertheless, local ourrency financing has to be

done in such a way that it inhibits inflationary tirends.

Ae far as foreign exchange for the steel industry is concerned, several avenues are
open to the developing countries. They includet
(a) Bilateral financial aid on long-term loan at low interest rates payable over

20-30 years with periods of graoe incorporatedj

(t) Bquity participation by foreign firme or countries on an appropriate basis in line

with the country's industrial nolicy}

’c) Loans from international banking agencies (IBRD, APB, IMF, IDB) on acceptable

termss

(d) Bilateral and multilateral trade and barter for th: import of steel-plamt equipmeat

against cxports of commodities such as textiles, colton, jute, sugar, and cementj
(e) A variety of arrangements based on (a) to (d).

The financing of a highly capital-intensive sieel industry is a complex cubject,
particularly wherc the developing countries are concerned. International technical
consultants often act as promoters for capital investment in steel projects in developing
regions and countiies when they disc: ss their feasibility studies, technical and economic
evaluation and detailed project reports with capital financing agencisa. Quite often the
consultants obtain the steel plant equipment from several advanced countries whose
Governments of fer suitable long—-term credit terms to the developing country. While much
oan be said in favour of sush arrangements, the developing comtry may have no ohcios but to
agree to whatever price: are asked for the equipment — prioces that are often much higher than
world market prices, In such cases, the technical consultants act as promoters for the sale
of plant equipment cn long-term credit terms cn behalf of the equipment suppliers and, not
infrequently, both sides find this lucrative, '

In some cases, the developing oountry agrees that the foreign firm will aoquire equity
up to the amount of the foreign exchange requirements of a steel project, while the
indigencus costs of civil engineering, building, and looal nanufacture of struotural
saterial and any equipment that oan be produoed lccally are met by the develcping country.
Wt this depends on the policy of the developing country ooncerned, Where such arrangements
are made, the profits cf the project are divided appropriately hetween the two parties cver
a long agreed pericd (ten to twenty years or indefinitely), and the management of the
project is sharedt & fcreign board would have a ohairman (cr pruidont) who is a mational
of the develcping country, and a national board would have a foreign chairman, There are
many arguments both for and against these arrangoments, and there is no universal yardstiok
to judge their respective meriis. '
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Capital financing of the steel industry under bilateral or multilateral trade agree-
ments is much less oommon but has been employed in a few developing countries when payments
in foreign exchange (for the supply of the steel plant equipment and technioal expertise)
are made on & long-term basis in the form »f exports of traditional items (tea, coffee,
jute, cotton, textiles, hide, skins and leather goods etc.) or products of the steel plants
to be erected,

In a few developing countries wholly indigenous capital financing has been employed
suocesafully for putting up small iron and steel plants. In such cases, the capital costs
of the plants in local currency have been fairly high (in equivalent forcign currency) but
no higher than they would have been ultimately if financed by foreign bank loans and long-
term credit. '

In the case of a large integrated steel plant, it is usual to place orders for the
plant equipment and ancillaries with a consortium of firms rather than a single firm.
This oonsortium can consist of leading firms from one country or from several countries,
If necessary, it can also arrange long-term credit facilities on a Government-to~Government
basis or through banking agencies and investment centres, Apart from the normal guarantees
for the quality of the plant equipment and machinery, the obligations of the consortium may
oease cnce the results of the performance tests are satisfactory. These tests are normally
confined to the attaimment of the design output figures over a specific period of time and
are oarried out under stipulated conditions; all the variables have to be negotiated and
agreed upon well in advance by the parties. The snormous number of loopholes in multi-
partite agreements indicates how technical consuliants operates An inexperienced -owner (in
the public or private aector) in a developing country has to face a formidable array of
aligments against which he needs to be fully protected if the best interests of the

developing countries are to be served.

If a developing country makes a '"turn-key" contract (a package-deal contract as opposed
to split contracts) for the supply, constructioa and commissioning of an entire steel plant,
the immediate effects may seem advantageous, but in the long run the plant may be run into
unforeseen difficulties and even financial problems. There are subtle points to consider
that are not readily identifiable, even though "turn-key" steel-plant contracts appear
attraotive in a developing country and seem tc simplify responsibilities. The experiences
of some developing countries with "turn~key" contracts have been unhappy because capital
costs have been high and litigation over the interpretation of various clauses in contracts
and agreements has dragged on for protracted periods. Such problems should be carefully
dealt with when ocontreots are being negotiated and drafted.

In developing countries whioh prefer public-sector steel enterprises aided by long-
term loans and favourable oredit terms from co-operating countries, the picture is somewhat
different, 1If, for exmmple, a foreign country provides a loan to oover all or part of the
foreign exchange oomponent of the integrated steel project, tenders for the plant equipment
are often confined to firmms of that country, and this may sometimes limit the effioiency of
the new plant, Bven where global tenders are employed, the steel plant speoifications may
be adjusted to suit the equipment suppliers of the country providing the credit, These are
not hypothetiocal possibilitiess there are quite a few examples of such situations in
developing countries, It is true that the state ultimately pays the capital costs for the
stesl plant, but the consumer has to pay higher prioes for indigenous steel.
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Issue No, 7
INTERNATIONAL TRADE IMPLICATIONS

What are the main features, and implications for developed and developing countriee, of
the present intermational trade ocvering the raw materials and steel semis? ’

Igsue 7 ‘g!
What are the main obstacles in terms of tariff and non-tariff barriers hindering the
growth of the steel industry in developing countries?

Issue [+

What are the prospects and measures including international stoocking arrangements
recommended to ensure the stable growth of the world trade in raw materials and fuels related
to steel produotion for the mutual benefit of developed and developing oountries? '

I!lge i ‘ 1)

What are the prospects, and measures recommended, to achieve a more balanced intermational
steel trade on the basis of the experienoce of the seotor in developing oountries? What will
be the role of capital goods trade in this connexion?

VII. BACMIROUND AND SUPPORTING INFORMATION ON ISSUE NO. TW

1. The main features and implications of international trade jn irop and steel
(a) Global

The most stiriking feature of trade in iron and steel between the developing countries
and the developed countries over the next quarter of a century will be the gross imbalancs in
their net trade flows, This will be most pronounced in three areas: net import by
developing countries of iron and steel products at all stages of production; the large
imports of capital equipment and related technology associated with the industrialisation
efforts of the developing countries in this sector and the finanoial implications of the
investment involved; and the enormous expenditures resulting from the expleitation and
shipping costs assooiated with meeting the world's iron-ore requirements over this period.

The general picture, and its implications, may be outlined as followet

(1) Total exports from the developed countries to the developing countries may
reach about $450 billion, and developing countries' exports to the developed
countries should amount to some $290 billion. This suggests that the
developing ocountries will experience a trade defioit of mome $160 billion
over the next 25 years (see figure VII);

(ii) While the developing countries! imports of steel produots and coking coal will .
be almost oovered by their exports of iron rre, oil and gas, the neoessary
purchases of engineering, equipment, heavy struotures and ccnstruotion works
cannot be financed from exports earnings ard will therefore constitute most of
the developing countries'deficit; '

l§/ The background and supporting information for this issue is based substantially on
ihe oontribution and collaboration of the UNCTAD seoretariat in oompliance with resolutions
adopted at the Second Conference of UNIDO in March 1975 and at UNCTAD IV in May 1976.
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Pigure VII, Trade stly related to steel indusiry
betwesn developed countries and . ..:loping countrioes a/ (1976-2000 acownulated)

Net export from deweloped countries Net oxport from developing countries

Steel 920 million tons \
$184 billion>
$200/ton
/ / Iron ore 5,350
<.107 billion million tons
_ \ 820/ ton
Coking oon!’/ \
1,275 million tons $15 bmm“)
90/ton -
/ / 0il and gas '2/
(0180 billion 1,500 million ton
\.120/ton

h‘imeruu‘/

equipsent and structure
oivil aad ereoting

8153 billion>

N

Total export * Total export from
from developed countries 8452 billion\ [3287 billion developing oountries
7 \ (deficit = $165 billion)

Total trade $739 billion

Based on estimates of table 4 and current (1976) unit prices Very rough estimate
to oate magnitude of trade,

Assuming 50 per oent of developing countries’ consumption is to be imported from
developed countries.

g Assuming consumption of 100 kg per ton of steel and that 60 per cent of developed
ooumrtries' consumption is to be imported from developing countries,

4/ Bee tabdle 9.
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(i1ii) 1In order to facilitate the huge volume of trade, mutusl aid and co-operation
between developing oountries and developed countries and between the developing
oommtries themselves are of extreme importanoce. Consultations between them
in all fields related to the iron and steel industry, should be oontinued amd
acoelerated.

World trade in steel rose from 60 million tons in 1965 to about 90 million toms in 1970,
97 million tons in 1972, and an estimated 110 million tons in 1973, Pigure VIII shows the
position for imports of steel by developing countries, It oan be seen that, while the
inorease in tonnage imported has been approximately linear ainoe 1965, the total cost of
imports has grown muoh more rapidly as a result of the severe price inoreases over the period.
In 1974, total tonnage imported was 40 million tons at a total cost of $12 billion, The
attainment of self-sufficiency by 2000 will require continued imports of steel by developing
oountries at an even higher rate and will thus place a continuous heavy burden on thsir
already limited foreign exchange resources.

The uncertainty of prioe fluctuations in recent years must also be noted. The prioe
of reinforcing bars, for example, climbed steadily from $100 per ton in Jamuary 1972 to
$122 per ton a year later., By January 1974, the price had more than doubled, to %80 per
ton, and reached $320 per ton in April 1974, although it has fallen again sinoe then. These
fluctuations in steel prices coupled with uncertain deliveries and rising freight oosts have
created serious problems for the developing countries in meeting their growing atesl
requirements, One way to reduce this problem might be the institution of co-operative
arrangeaents between developed countries and developing countries that oould lead to mutually
beneficial long-term contracts establishing pre~determined price ranges for steel products.
The development of regional and inter~regional trade agreements between developing countries
could also help to astabilise prices,

The developing countries are exporters of large amounts of iron ore (see figure IX).
Sub~-Sahelian Africa, Latin America and South Asia are large exporters; the Arab oountries
and South-Bast Asia produoe, consume and export very little,

Trade in iron ore was about 265 million tons in 1970, 330 million tons in 1972, amd
350 million tons in 1973. The share of the developing countries was about 130 million tons
in 1970, 150 million tons in 1972, and 170 million tons in 1973 or 49 per oent, 45 per cent
and 48 per oent respectively.

In most industries, prioe variations are most marked at the input (commodities and raw
materials) stage and diminish as the end-product stage is approached: with steel, the
reverse is true,

Prioes of some raw materials have been quite stable in reoent years, oompared with the
prioes of the steel produots and sorap shown in figure X, Others, however, have risen
oonsiderably and are causing great concern about the future developaent of the steel
industry. )
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Note: These price fluotuations represent the general treads and do not oover fluotuations of
prices in all steel producing/exporting countriess




Major iron and steel products sccounted for scme $1 billion of the developing cou.ntries'

exports to developed countries in 974 (sec table 10) and this is less than cne eleventh of

the corresponding expoirta from develeped ccuntries,

Table 10, Deve.uped countries' imports of major products of iron and steel from
developing cuuntries and territories, 1973 and 1974

stro?/ Talun of imports Growtn rate
code Short description ‘ ' (per cent)
1973 1974
671 Pig iron 321 486 51
074 Piates and sheets ¢t iron and steel 123 200 63
678 Iron and ateel tubes and pipes 87 .M;S 154
673 Iron and steel bars and shapes 50 137 56
672 Ingots of iron and s*eel 17 02 -52
Other a3 21 62
Total: Iron and steel €49 1,018 57

Source:  TINGTAD,

a/  Standard Internatijonai Trade Classificatior,

The ma_or importing developed countries in 1974 were the United States ($523 million),
France (8116 million), Italy ($102 millicn), Japan (898 million) and the Federal Republic of
Germany (866 willion). The incraase in the imports of iron and steel from developing countries
was particularly rapid in 1974: United States (97 per cent); Japan(76 per cent); France
(52 per cent), Italian imports increased very little in value, however, and imports by the
Wederal Republic of Germany fell by 12 per cent, The main developing country suppliers in
1974 were the Republic of Korea ($321 m:llicn), New Caledonia ($184 million), Yugoslavia
($137 millicn) the Dominican Republic ( $97 miilion), Mexico ($48 million), Argentina
($46 million) and India ($32 million), Expansicn of exports in 1974 wWwas particularly rapid
in the case of the Republic of Korea (179 per cent) and Mexico (85 rer cent). Large
individual flows of trade in iron and steel between developing countries and developed
countries, invcoliving $30 million or mcre in 1974, were United States imports rvem the
Republic of Korea ($260 million), the Dominican Republic (855 million}, Mexico ($47 million),
Argentina { $43 million) and Brazil ($36 million); France's imports trom New Caledonia
{8106 millicn); and Italy's imvorts ‘rom Yugcslavia ($58 miilion). |

Developed countries imports of ore and concentrates in 1374 were vained at 22,5 biliion3

semi-manufactureg $', ! billiond and finished manufactures, $200 million, Finished manufactures
thus accounted for only S per cent of imports by developed market economy countriss for thne
iron and steel sector, whereas raw materials accounted for 66 per cent of imports tfor the

sector,

Exports of raw materials from developed countries to developing countries are insignifi-
cant, and finished manufactures accounted for 10 per cent of the sector's exports, The bulk

of developed countries exports Lo developing countries consisted of semi-manufactures worth
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$12 billion. The main items of semi~finished manui'actures of iron and steel exported from
developed countries tc developing countries in 1974 were plates and shects (83,6 billion),
bare and shapes {$2.4 billion), ingots and other primary forms ($1.4 billion), finished
structures (8700 million), hoop and strip ($400 million) and wire ($300 million). Expansion
in exports to developing countries was particularly rapid in 1974 in the case of tubes and
pipes (170 per cent) and bars and shapes {145 per cent). The principal items of finished
manufactures of iron and stcel exported to developing countries in 1974 were tools

(8500 million) and locksmiths! wares ($200 million),

(b) Trade betwean the developing countries

There are many arguments to support the idea that the developing countries should
actively pursue increased trade in iron and steel products between themselves and not depend

too much on experts %o developed countries markets alone. These arguments includet

(1) The rationalization of such regional factors as relative market sizes and distri-

buticn of resources;

(2) The structure of tariffs and other non-trade barriera in developed countries®

markets
(3) Transportation cost considerations;

(4) The realities of the structure of the international steel market (intergovernnental
and private industry agreements on market shares, voluntary axport constraint, pricing,

investment and specialization policies);
(5) The instability of iron and steel prices in the markets of developed countries,

There is already trade in iron and steel products between developing countries, The
following estimates (tables 11 and 12) of regional and inter-regional trada in iron and steel
products between developing couniries are based on a sample of 50 developing countries that
supplied trade data, The figures include only the trade flow: between these 50 developing
countries and therefore provide only an indicative picture of the trade links between all
the developing countries in 1973,

Perhaps the most important indication thig data provides is the extent of regional and
inter-regional trade in iron and steel. Inter-regional trade is most notable between suoh
distant regions as Asia)the African regions and developing Amerioa., Existing trade links,
whatever their commercial and other bases may be, should be further exploiied and expanded
8o as to augment the division of labour necessary to promote the industrialization goals set
by the Lima Declaration,

An mlysis of the total trade flows by stage of prooessing yields some interesting
information about the level of industrialization in the iron and steel sector, The bulk of
regional and inter-regional trade between developing countries ie in semi~mamfactures, whioh
acoount for some 76 per cent of the total value of exports from all countries at all stages:
of produotion. This suggeats that (a) theré is oonsiderable soope for further "down—strean"
prooessing in the future and (b) the developing countries will contimue to depend on imports
of finished manufactures from the developed oountries until they are gradually replaced by
imports from the more advanced developing oountries. The regions with the most trade in the
more sophisticated finished manufactures of iron and steel in 1973 were Asia ($28.8 million),
the Niddle Bast ($17.8 million) and developing America ($8.1 million),
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Table 11. Regional export trade of developing oountries in
irun and stesl products in 1973

Intrs-regioﬁI iron and steel Value of intre-regional iron

Region exports as percentage of total and steel exports

iron and steel exports (s -nuoﬁ"
Ania T1 119,5
latin Amerioca 93 97.5
North Africa 84 0.138
Other Africa 89 3.4
Niddle Bmst ' 55 16,6

Soyrce: UNOTAD secretariat calculations,

Table 12, Inter-regional export trade of developing comntries in
iron and steel products im 1973

Inter-regional iron and steel Vé.lue of inter-regional iron
Direotion of exports as percentage of total and steel exports
trade flows iron and steel exports (8 thousand)
North Afrioa to:
Other Africa 5 138
Niddle Emst 1 272
Asia less than 1 1
Other Afrioca tot
Yorth Africa 9 ' 34
Developing America less than 1 : 2
Niddle Emst less than 1 17
Asia 1 N
!ngo-uvu!/ less than 1 11
Developing America ot
Forth Africa iems than 1 25
Other Africa 1 888
Niddle Mast 2 2,116
Asia 2 2189
Y_u‘oolavu’/ 2 2, 309
Niddle Emsot to:
Forth Afrioa 17 5, 068
Other Afrioca 3 908
Developing Amerioca less than 1 98
Asia 25 ‘ 7, 620
Tugoslavi less than 1 81
Asia to: _
Yorth Afrioa 1 24366
Other Africa : 4 E : Te 394
Dsveloping Amerioa 13 22,363
Niddle East 10 . 1,1’ 21"
Tugoalavia a/ leas than 1 216
Yugoslavia tos ' '
Borth Africs 47 T, 164
Other Africs 2 : _ 236
Deweloping America less than 1 48
Hiddle st 28 4’268
Asis ' ‘ ' 23 _ : 3,53

Sources UNOTAD seoretariat caloulations.
&/ TYugoslavia is treated as a separate resion.
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2e Tariff considerations

The uniqueness of the iron and steel sector in any economy helps to explain its present
market structure, and any harmoniged market practices it may employ. Given these realities
it is understandable that imports, the principal souroe of potential oompetition, are closely
serutinized and curtailed in various ways — by cartel measures and Govermment-sanctioned

trade policies,

Developing countries intending to cxpand or develop iron and steel exports to developed
cou.ntrles' markets must take into account the obstacles to trade that are generated by tariffs
and non—tariff barriers (NTB), The average post-Kennedy-Round most-favoured nation, (wPN)
tariff rates on iron and steel products range from zero at the raw material stage of
production to 6,7 per cent at the intermediate stage or semi-samufacture level and 10.2 per
cent at the final or finished mamufactures level.-ll While tariffs on individual items of
iron and steel within each stage of processing differ, the progressive increase of the tariff
as the stage of processing advances is apparent. Developing countries plamning to gwin access
for their exports of processed steel products to the markets of developed oountries should
take into account the effect that this progressive tariff structure say have on their
competitive position, particularly where exports of finished products are concerned.

The Generalized System of Preferences (GSP)offered by most developed countries offsets
to some extent the restriotiveness of the tariff struoture. The G8P schemes of most
preference-giving countries provide for duty-free treatment of most iron and steel products.
The most important of these schemes, however (those of the KNC, Japan and the United States),
impose on imports quantitative restrictions that 1imit the benefits of preferred market
access. In the EEC and Japanese schemes, these restrictions take the form of quotas under -
which ail imports from all developing countries are admitied duty-free up to a pre=
determined limit, Any imports in excess of this limit are subject t0 full MFN duties.
Imports from individual countries cease to be eligible for preferemtial treatiment once a
predetermined share of the total quota has been filleds Since ths quotas are annual, however,
all developing countries have equal acoess to them at the start of each new year, The
quantitative reetrictions embodied in the United States scheme are rather different:t if
imports of a given item from a given country exceed $25 million or 50 per cent of total
United States imports of that item, that country is subsequently denied preferenoial treat-

ment for all time, unless presidential approval is given for its remewal.

These restrictions and the uncertainty they cause, along with certain produot
exclusions, stringent rules of origin that qualify goods for prsfsrential treatment, and
iiscriminatory beneficiary liste, require that each developing comtry apprise itself of its
eligibility under each separate GSP scheme and for each iron and steel item it wishes to
export, Tt should also be recognized that the GSP, because of the uncertainty of its
dquration and administrative rules, is not by itself a sufficienmt oondition to warrant plans
for significant increases in iron and steel exports, The underlying tariff barriers prevail °
and should always be taken into account in any decision to concentrate on exports to

developad countriee' markets,

17/ These are the unweighted average tariffs of the EEC (of 9), Japan and the United
States,




The most important other uapecial preferential scheme is that set up betwcen the EEC
and 16 African, Caribbean, and Pacific (ACP) dev:loping countries, Thesc countries ar.

most ly tne associated African and Malagasy States members of the Yaoundéd Gonvention and a

number of the Commonwealth developing countries., Under the EEC-ACF Cornvenution of Lomé, the
46 member States are acoorded duty-free preferential treabtment on all industrial and primsry
rroducts listed in chapters 25 to 99 of the Brussels Tariff Nomenclatura., This arrangement
particularly atf'fects 21 of the 2y least—deveicped of the developing countrics (1DC),

Unlik~ the GEP, the Lomé Convention treats al! ACP member States as o area for rules-—of-
origin purpos:s. This “"cwmlative treatment" clause opens *the way {or co--uperative
industrialization efforts by allowing member States to specialize ani ~ombine inputs for
duty=free export to the EEC.

The progressive mature of tariffs on eqports of iron and steel piolucts from
developing countries to developed countriees roduces any competitive advantages, Thie applies,
however, only to products not accorded preferentia’ treatment under the J3F.  Thero are two
ways in which the developing countries cun attack thesce barrierst ther can pross, indiviiual-
ly or jointly, for impraovements in the 3P prountt coverage and removal of ithe uacertarnly
caused by the quantitative restricticns, rules of orizzin and stringent adrin.strative rules
imposad under some of the schemesi and they can participate antively in lhe QAT™ Multilater:ul

Trade Negotiatizns to reduce the MW rates.

The tariff's currently in force in the deveivping countrieg themzc lves, and the
principles underlying their present structure, shouid be u'cmtinize.'l z2nd re=ovahuated in the
iight ot present indusirialization and tradc—cxpancion plans. Signit:cant tariff change:s
m3y be needed to accomodate these plans, particuinriy where the iren an. 2fteel peonor rad
the growth of the manufacturing eector are concerned. Tarift roforms that increase the -
profitability of domestic iron and steei and capital goods productior could overceme prescrt

constraints on the growth of the mawfacturing sector.

Co—-ordination of the tariff reform efforts of the developing countries should also he
attempted s0 as to maximizse the specializatior. and divigion of labhour in iron and steel
production and general imdustrializaticn plans. Maximuwr attention should be given to
designing the tariffs to take into account the complementary needs of the aeveloping countii:s,
particularly those at different stages of industrialization. On a broader front, considecn-
tion should be given to formulating sub-regional and inter-regional pretferential tariff

schemes for trade between the developing countries,

3, Non=tariff barriers

Besides tariffs, thera is another category of obstacles to trade in iror and steel;
these are the spacial restrictions usually referrei to as non-tariff barriers (NTBs).
They are broadly defined as any measurcs other than tariffs, that restrict imports and they
include such measures as import licences, exchange controle, quotas {includirg wolunsary
export restra,inta), import surcharges, valuation procedures, documentation requirencnts,

customs fees and deposits, patente and trademarks, and health uni cafety rulea,
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Unlike tariffs, NTBe are very difficult to quantify for an estimate of the degree to
which they restrict trade. Because of the special way in which NTBs are imposed and the
diffioulty of measuring their effect, it is unlikely that they will be substantially reduced
or eliminated in the Multilateral Trade Negotiations (MTN) in progress in Geneva, The
developing countries should therefore take NTBs, as well as tariffs, into account in weigh-
ing the decision to export iron and steel products to developed countries,

Te work being done in the OATT Multilateral Trade Negotiations involves three groupst
Non=-Tariff Measures, Tariffs, and Sector Approach.

The Non-Tariff Measures Group has set up four sub—groupe dealing with quantitative
restrictions, technical barriers to trade, subsidies and countervailing duties, and customs
matters, The items on itp agenda include the establishment of a second list of non-tariff
measures and the procedures for negotiations on non-tariff measures not dealt with multi-
laterally, In the sub-group on quantitative restrictions, an initial step towards solving
the problems has been taken by starting consideration of existing quantitative restrioctions
in detailed bilateral and multilateral consultations and discussions. Discussions on
licensing procedures are based on two ad referendum texts, one on automatic licensing and
one on lioensing used to administer import restrictions. In the sub-group on techmical
barriers to trade, work is progressing on the proposed code of conduct for preventing
technical barriers to trade (often referred to as the draft standards code), which ie
intended to deal with the problems raised by standards and packaging and labelling regula—
tions. The applicability to the draft code of the definitions drawn up by the United Nations
Economic Commission for Burope and the International Organization for Standardisation is
being examined. Delegations have also been invited to make proposals on how marks of origin
should be dealt with in the negotiatlions.

4. Transportation costs

The transportation costs of iron and steel products are a third major factor to be
considered by developing countries in their planning for the future patterns of trede in this
sector, Deveioping countries other than those which are geographically closs to developed
countries' markets (the North African and Middle Eastern countries olose to Barope, some of
the Asian countries situated close to Japan, and those lLatin American countries with easy
access to the North American market) may find that ocean transportation oosts erode whatever
oompetitive advantage their exports otherwise would have in developed oountrtJ markets,
Distance, the value of iron and steel products, size, and handling difficulties are sll
factors in the caloculation of the rate, Consequently, as developing oountries meek %o
export more highly processed iron and steel products, they will face rising ocean freight
utell-ej that will be further inflated according to the distance to the market, availability
of tonmage, bulkiness of the products, and other considerations that affeot rates. Beea in
this 1ight, regional and inter-regional iron and steel trade may be prsferable to lomg-haml
exports to developed countriel' markets, sinoe the alternative may be far developing countries
to absorb freight oosts by setting lower f.o.b, prices in order to remain competitive.

-&y The increase in value at each stage of production oould be high emough, however,
to e the freight a smaller proportion of landed value smallsr than it is for less highly
finished produote.
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Transportation costs can oonstitute a considerable barrier for many developing countries.
wishing to export to distant developed-country markets, In many instances, however, the
higher rates they pay are not solely a funotion of distance but are related to the relatively
small volume of continuous shipments, The distanoe factor oan be partially overoome by more
trading between the developing countries themselves, but attention also musi be given to co=
ordinated efforts to create and strengthen national and regional organisations of iron and
steel exporters, and to the possibilities that shippers in general have of obtaining from
the shipping conferences special promotional freight rates in cases where iron and steel
produots are non-traditional exports, These bodies should also seek to improve and co-
ordinate their efforts to secure effective consultation and negotiation with shipping
oonferences or oarriers on the establishment of new or better shipping routes between the
developing oountries. ‘The traditional lack of prioe compstition between ocarriers requires
that shippers from developing oountries must show & comordinated and united front if they are
to negotiate effeotively new and more equitavle shipping arrangesments,

Se tuyral c cé 0 e inte 0|

Although the structural, conduct and performance characteristios of the international
market for iron and steel are not specifically mentioned in Essue 7 (b), developing countries
that ars expanding their iron and steel trade should be aware of them and take them into
oonsideration,

s structure of national iron and steel markets can be described as either monopolistic
( publio or private) or oligopolistice The conduot and performance characteristic of the
national struoturals are also largely characteristic of ths internatiomal market,

Most of the steel-produoing sectors existing or planned in developing countries are
state-owmed or state-controlled enterprises with natural-monopoly or state-monopoly
oharacteristios. In many instances, however, the industry is either too large for current
domestic demand for iron and steel products or is not expanding fast enmough to satisfy
domestic demand, In both oases participation in international trade is necessary! in the
first oase export markets must be sought as an outlet for excess oapacity; in the second
oase iron and stsel products must be imported to mest the demand for spsoializsed products
and domestic demand,

The sucoess of efforts by developing countriss to expand their share of total trade in
iron and steel will partly depend on whether or not they understand the effeot of the
contumporary structure and praotioes of the world steel maricet on international trade in
iron and steel,

The present struoture of the steel markets in the major developed oountries, and the
oartel and other ,eltrictive business praotices whioh emanate from it, provide the steel
firms of these oountries with osrtain obvious advantages in world steel markets, There is
little that the developing oountries oan do to ohange the realities of present trading
patisms, But with proper plamning and co-ordination, supported by a strong desire and will,
it may be possible to change the patterns and composition of trade over the next 25 years.
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Without resorting to outright imitation, the steel-producing and steel-consuming
developing countries can nevertheless gain some insights on how to improve trade in this
sector by closely scrutinizing the established practices of their counterparts in the
developed countries, The rationalization of steel production and trade must be viewed not
only from the narrow national point of view but also in relation to their role in regional
and sub-regional economic groupings. Whether or not therc is participation in formal
integration schemes, new initiativee require priority attention, One of the first priorities
should be to improve existing and create new intergovermnmental machinery and institutions in
order to better harmonize the national and common interests of the developing countries with
respect to this sector. OJlose attention should be paid to the establishment of complementary
agreements between developing countries with export capacity and developing countries with
import requirements. Such agreements might includet industrial co—operation at the enter-
prise level both with developed countries and between developing countries! steel producers;
international subcontraoting that contributes not only to the generation of employment, but
also to the cri.ation of skills, the transfer of technology and the development of entrepre-
neurial capacity; joint ventures between developing countriec and developed countries
(with the latter having limited equity participation or with collaboration arrangements of
a purely contractual character); and judicious policies regarding developing countries'
tariffs (the use of preferential and discriminatory tariffs alike to allow preferred access
for iron and stcel related imports from developing countrizs and developed countries who are
participating in co-operative arrangements), It may be useful to explore the possibilities
of introducing orderiy marketing arrangements, including the minority participation of major
developed countries' ateel firms, in order to rationalize and order the distribution and

staging of iron and steel trade between the developing countries,

The present competitive power and position of the dsveloped countries in ateel trade
with developing countries cannot be igmnored, As the traditional net exporters of iron and
steel products, at all stages of processing, to the developing countries, the developed
countries are likely to maintain their foothold in developing countries' markets, This is
especially the case where their transnational affiliates are participating in development at
all stages of industrialization., It will take a substantial effort by the developing
countries to overcome the inertia resulting from these traditional established commercial

ties,

Import substitution policies favouring the iron and steel sector are certainly relevant
in this regard. The tariff and other supporting measures of the developing cogntries need
to be adapted to the requirements of the sector, particularly during its "infa.n't" industry"
period, The significance of this sector and its influence on all "down-stream" indtﬁtr.ipl
aotivities must also be taken into acoount in formulating protective policies. Where B
protective measures may lead to increased costs and prices of steel prcducts, complementary
policies should be adopted that offer effective fiscal and other subsidies to other steel-
using industries so as not to reduce their competitiveness. Agreed orderly marketing
arrangements might be another way to faoilitate operations during the transition period
required before the changes in the pattern and compoaition of the world iron and steel trade
ocan be made,
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6. The question of prjce stabjlity

The relative stability of world prices for iron ore in the past in contrast to other
inputs such as fuel, ooking coal and manganese has already been pointed out, In view of
the estimates which indicate that world consumption of iron ore may reach 1,900 million tons
by 2000 - more than twice the present mining capacity - iron=ore price formation practices
may be subjeoted to ohange. Given the common interest of developed countries and developing
countries, the various modalities for maintaining relative price stability should be discussed,
This is particularly important to developing countries because thay are respornsible for
between 40 and 50 per cont of the iron—ore trade and because iron ore is 2 ma jor generator
of their foreign exchange earnings. Since, on the otner hand, coking ccal and manganese
come mainly from developed countries, there should b~ some grounds for an ex:nange of views

on the subject,

UNCTAD is ourrently undertaking the initial ncgotiations on the cstablishment of a
common fund under its integrated commodity approach. It is envisaged that the common fund
will be used to maintain the prices for a set of commodities yet to be fully determined,
The provisional list of 17 commodities that are under congideration includes iron ore.

UNCTAD meetings on iron ore are tentatively contemplated for Ociober 1977,

Te Trade in capital goods

Many aspects of the role of capital goods' trade under this sub-issue have been treated
extensively under Issue 5, The importance of attaining relative self-gufficiency in this
sector is almost self-explanatory., The development of the capital-goods sector is crucial
to the fulfilment of the gnal of industrialization,

For many developing countries not currently at a more advanced stage of development,
this sector will not come into its -wn for some vhile and will conetitute one of the more

heavy drains on foreign exchange resources,

It is in this sector, particularly in its more technologically advanced areas, where
maximum co-operation between developed countries and developing countries willi have to be
gought, The more advanced of the developing countries also have an important role to play
since they have gained the relevant experience in the application and transfer of the neces-
sary technology in the context of their own industrial development, The developmert of the
iron and steel industry as the leading sector is important to the success of an indigenous
capital=goods sector, The more advanced developing countries should‘ therefore use thecir
experience to assist at lower stages of development. Financing and technical know-how will
have to be sought from all sources, It is in this area where co—~operation betwenor developad
oountried and developing countries is most essential.
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