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I. RECENT DEVULOPLENTS AND PRINCIPAL PROBLLLS

l. Vorld production of crude steel increased between 1960 and 1165

by an annual rate of 6.3 per cent and reached a volume of ulmost )2

million tons.l/ l.ost of the crude steel output is produced in the indu..-

trialized countries. In 1965, only 3.8 per cent of world production
originated in the daveloping countries of Africa, Latin America and the
Far and Middle East, as shown by the data given in table 1 (below), It
further shows that the total proportion of those countries hus been
increasing, from as little as 1.6 per cent in 1953 and 2.8 per cent in
1960, to 3.8 per cent in 1965.

2. The figures on crude steel producti:.. and on consumption (see tabloes
1 and 2) refleet the gap in economic deveicpment, particularly indu.trinl
development, between the developing and the industrialized countric:,
Since steel products are used in all sectors of t.. economy (mainly in

‘ c;mstruction, machinery manufacture, motor vehicles, consumers! durubles
etc.), the low proportion held by the developing countries in total world
consumption of steel (in crude stcel equivalents) of not more than Te2 per
cent in 1965, shows that some of the main steel-using sectors in those

countries were either non-existent or undeveloped.

3« Since the bulk of steel production originates in industrialised
countries and is also consumed there, world developments in thic sector
are characterized by the trends in those countries. Development of the
steel outpul of developing countries, or availability of steel throush
their importo, is influenced to a noticeable degree by the situation of

steel market in industrialized countries.

*

_1_/ This figure excludes an estimated 10 million téns for China (iainland)
for which no official production data are published.
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4. Ir. » number of impertont steel-consuming and producing countries,
particulirly in Western Burope, Japan and the United States, the stecl
markel has been muckel by o certuin disequilibrium between demand and
supply. i'lLiu hos preveiled vince about 1958, 'he situation has been one
of over-capacity of proluction, resulting in strong competition - {irst, in
the international market and luter, in the domestic markets of some of the
main producing countriec. ihe conscquent tull in prices, both for export
und for domestic salee, hig recched such dimensions that, in some countries,
it has cauced difficulties for the steel industryj necessary re~investment
and modernizution, or even expuncicr <! capacity to keep step with the
growth of domestic consuming sectors, have been endangered. A brief
description of the factors und develupments, during the various periods

which led to the present cituation, is given below.

e In the years following "orld War II, the demand for steel increased at
a rapid pace. 1This wac due to a considerable backlog in demand for manu-
faoctured ~oods containing steel - a demand that could not be satisfied
during the war -~ and also to the considerable reconstruction requirements

of the countries in Hurope and Asia which had suffered the most {rom war
devastation, BSteel was rather scarce and fetched a high price; since demand
in many countries was increasing at a rate which an expansion of canacity
could not possibly watch, steel prices were also increusing, especially in
the international market.2 the prossgsure of demuand and the attraction of an

upwurc price level brought a noticeable expansion of capacity, with ctrecs

g/ Between 1950 and 1957, the average export price of merchant bars (Thomas
quality, f.o.b. antwerp) from ECSC member countries to third markets had
inecreased from US § 65.20 to US $128,00 per ton, or by 96 per cent,

This trend is also found for other cteel producte, e.rs heavy plates,
heavy sections and wire rodsy price increuases in domestis markets were
less important.

[ooe
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on new equipment for finished steel rolling. T[huc, investrent it the iron
and steel industry of countries of the suropeun Coul und Steel Cotmanitly
(ECSC) grew from US $454 million in 1954 to US 5708 million in 195, or by
55¢9 per cent.

6e This situation of a "sellers' market" underwent a change after 1947,

at least in Vestern Europe and Japan. The rate of increase of ateel lemand
in those countries showed a certain slackening, and this trend huas continued,
The following rates of growth of apparent consumption of steel (in crude

steel equivalents) illustrate this furthers

Table 3
Rates of growth of apparent steel ccnsumption

(percentages, compound ruates)

Country or region 195 to 1957 1957 to 1965
BCSC countries 10.43 45
United Kingdom 4.6 245
Japan 1775 11,05

Te This development began .in the United States during 1956t consumption
had increased between 1950 and 1955 by 3.6 per cent a yearj between 1999
and 1958, it FELL by 4.2 per cent a year.

8. The change-over fvom a "sellers' market" to a "buyers' market" is
tuzther shown by a comparison of the growth rutes of demand (as cxpressed
by apparent consumption in crude steel equivalents) and of crude steel
output in the ECSC countries, the United Kingdom and Japanjy data for the
United States are also given, but the developments in that market were of
a special nature and will be discussed separately.

[eos
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Table 4
Comparison of annual growth rates in demand and groduct;on of steel

( percentages, corpound rates)

Country and period Consumption Production

ECSC_countries

1950 to 1957 10.4 945

1957 to 1965 45 4465 ‘
United Kinadom ;
1950 to 1957 , 4.6 442 ~
1957 to 1965 2.5 2.8
1950 to 1957 11,75 14.9
1957 to 1965 11.05 15,85 i
United States

195 to 1955 36 3.9

1955 to 1958 4.2 8.0

1958 to 1965 7.8 6.35

9., The above table shows that during the period 1950-1957, when there

was a "sellers' market", the growth rate of demand was higher than that

of production in the ECSC area, in the United Kingdom and Japan. In the ;
ensuing period, 1957-1965, which is generally called a "btuyers' market", :
the situation had reversed, with growth rates of output being higher than

those of demand. This wae due also to the fact that there were compelling
reasons to employ the capacities, set up in times of increasingly strong

demand, which were then coming to fruition. Invesiments in the iron and

G R s e 4 i

steel industry of some countries showed, in 1958 and 1959, a spontaneous
reaction to the slackening of demand; in the BECSC area, for example, the
actual investment expenditure decreased from US $708 million in 1957 to
US $587 million in 1959 (by 17 per cent).

) [ooo
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10« The situation in the United Otates differed from that in Europe un:
Japan. In the United Gtates, the period 1950-19%9 (during the latter

year, steel consumpticrn was at a peak level which was not reached upuin
until 1963) was characterized by a fuster growth of production than of
consumption. If the argument used above for other countries i. valid, thnere
was a "buyers' market". In 19%6, this situation deterioratel inte un
absolute decrease of consumption and an even greater fall in produntion

of steel. Since 1958, the United States market has been in a phase of
considerable expansion. From a comparison of growth rates for consumption
and production, it would appear thut a "sellers' market" situation obtuinu,
although the reiatively lower growth rute for stee) output is partly due *+o
an increasing share of importea steel (mainly from Japan and Yestern Hurope),
The argument that there is a sellers' market situation seems to be further
strengthened by the fact that repeated increuses in domestic prices, cuu.el
by rising production costs, have had no visible "braking" influence on the
striking growth of demand since 1961 for hnme-produced steel, which is

almost entirely used in the domestic market.

11, The slackening of demand in some Western Turopean countries, which
brought about the turn in the steel market situation, can be ascribed to a
number of factors: in a number of countries, the growth in certain impor-
tant steel-consuming sectors wae at a slower pace, with a corresponding
fall iﬂ investments. This had repercussions on the rate of expansion of
steel demand, and these were further accentuated by tlie tendency of con-
sumers to reduce, in times of recession, their rate of investments in

stocks of component parls and in work in progress.

12. Another important influence of a long-term character urises ir countrisu
where, as economic development reaches higher levels, snifts occur in the
industrial structure; these affect not only the product pattern of demund
for finished steel, but also its level. Ouch changes in structure invol su
the lamiliar trend towards greater expenditure on services which do not,

of necessitv, belong to the category of steel-intensive sectors of the

economy.

[eoo
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13, Other fuctors}/which may huve ployed a role in decreasing the rate of
increase of steel demand and censumption in most industriualized countries
(except the Soviet Union and other socialist countries of Eastern surope)
include the followingz: improvement of the mechanical and other properties
of steel products, leading to a lower specific consumption of steel,
standardization of steel products and manufactured goods containing steelj
trends in industrial design and in construction, towards lighter and more
elegant products and structures; measures for rationalization, automation
and higher productivity, entailing economy also in steel products, and
gubstitution of steel by such muterials as aluminium, plastics, asbestos-

cement, glass, timber, particle board, fibre-board, copper etc.

14. It is not pecssible, of course, to measure the impact that each of
these factors has had on the growth of steel demand (nor is the list of
factors complete). However, it can be assumed that all have contributed

to the slower growth of demand in .estern Europe and Japan.

15« If demand increased at a reduced rate, this was not the case with
investments. Steel producers in many industrialized countries had embarked,
in some cases, on ambitious programmes of expansion or modernization, which
appeared to be almost a necessity in view of growing competition. As an
example, investment data on ECSC countries and the United Kingdom are given

below. =

3/ ¥or a detailed description, see The European Steel Market in 1962,
Feonomic Commission for Lurope, Genaeva, 1963, ppe 13=15,

[ooo
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Tuble 5

Investments in tue iron and steel industry
of ECSC member countriesc and in the inited Kinrdom

Jear Millions of US & ~illions of X
1952 54541 6560
1953 541.8 4940
1954 45345 5.6
1955 52443 ‘ 5843
1956 5099 751
1957 70842 9447
1958 64346 10565
1959 58646 9848
1960 711542 146.0
1961 141231 19847
1962 1,23043 170.1
1963 1447945 168
1964 14315.3 5448
1965 934.9 4946

Source: Communaute europeenne du charbon et de 1l'acier, Haute Autorite,
Les investissementg dans les industries du charbon et de 1'acier,
Luxembourg. 1958, 1963 and 19663 and the Iron and Uteel Board
Annual Statistics, publiched jointly by the Iron and Steel Board
and the Britisn Iron and Steel Federution, London (various years).

16, It will be seen that the previous trend of growth was resumed in ECLC

countries in 1960, reaching a record level in 1963 (the yeur when world

market prices for steel productu reached their lowest level)s The trend
in the United Kingdom was similar, but the peak of investiment expenditurs
was reached earlier, in 1961, and the ensuing decrease was much chronger

than in ECSC countries.

17« The trend in investments that led to a considerable expancion of cuapacity

was even stronger in Japan. In the United States, capacity was nloo cxprrded,

foos
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but apparertly at a more modest rate than in “estern Burope and Japan.
The resulting excess capacity is difficult to mearurej some sources
claim that, at times, there were about 75 million tons of unused capacity
for making crude steel in Vestern Europe, the United Gtates and Japan
alonet this would represent about one quarter of *“he present crude

steel output in those countries. Although it seems that the figure quoted
may comprise a good deal of "marginal capacity" which, in view of its
comraratively low productivity and consequent high operating costs, could

only be used under boom conditions, it still gives an impression of the
gituation.

18. Figures on the rate of use of rolling and finishing capacity are very
scant, but it can be assumed that the rate was similar to that shiown above

for crude steel making. This is confirmed by the following comparison of
data published by the iigh Authority of the ECSC.

Table 6

Comparison of "maximum gossible groduction" of certain finished
steel products with actual output data of the same products

(in percentages)

Product 1957 162 1963
All finished rolled products 88.5 82.9 76.0
Total flat products 88.4 82.1 T3.2
Strip (incl. tube strip) 85.4 81.8  76.1
Heavy and medium plate 91.8 8143 T2.4
Sheets, hot-rolled 87.4 73,1 56.0
Sneets, cold-rolled 85.7 85.4 T75.3
Heavy and light sections (incl. rounds

and squares for tubes) 88.9 83.3 T7.6
J/ire rods 87.2 85.0 82.3

Sources Communaute europeenne du charbon et de l'acier, Haute Autorite,

Les investissements dans les industries du charbon et de 1'acier,
Luxembourg. 1358, 1963 and 1966.
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19. It is evident that in the countrias of the Buropean Coal and lteel
Community, as a whole, no more than 76 per cent of the roliing and
finishing capacity was used in 1965. The situation was the worst of all
for hot-rolled sheets (with 56 per cent capacity use) and was best for
wire rods (with 82.3 per cent capacity use). It is also noted that the
rate of capacity use has deteriorated considerably, in comparison with
1957 and also in comparison with 1962, thus reflecting the strong increuse
of investments for expansion of capacity in a period of relatively slow

increase in consumption of steel,

20. The foregoing analysis has dealt exclusively with steel-producing
countries in Western Europe, with the United States and Jrnan, It is
believed that developments in those countries, accounting ‘a 1965 tor

64 per cent of world crude steel consumption,¥ and for about 70 per cent
of the total volume of world tride in steel, are the cause of and
characteristic of the world steel market situaztion. However, mention
should also be made of developments in the Soviet Union and other socialist
countries of Eastern Burope, where crude steel production and consumption
have made rapid progress in the past 15 years, us shown by the data given

below (thousands of tons and percentages):

4/ Exoluding China (Mainland)

fuve
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Apparent coni aumption of steel
(in thousands of tont, and percontages)
kegion or country ‘ 1953 1960 1965
1000 . o 1000 te 7 1000 t. %
Total developing countrics 13,860 5.9 20,770 6.4 31,708  Te2
Total industrializet
countriec 220,140 J4.1 305,430 93,6 410,092 92.8
of whichs oSoviet Union 36,772 15.6 63,913 13¢5 86,604 19.6
Other Fastern 13,728 5.8 24,097 T4 30,834 - 7.0
Luropean
Other countries 171,640 7247 217,820 66,7 292,654 6642
Total world (excl. China 236,000 100.6 326,200 100.0 441,800 100.0
Muinland)
Productaor. of crude steal
Region or country 1993 1960 1965
1000 4 £ 10008, & 1XO0 % 5%
Total developing countries 1,694 1.6 9,282 2.8 164,977 3.8
Total industriulized
countries 229,406 98.4 318,768 9742 427,023 96.2
of which: Soviet Union 38,100 1643 65,292 1949 91,000 20+5
Other Hastern
Buropean 12,405 5.3 21,171 6.5 28,644 645
Other countries 178,901 T6.8 232,3C5 70.8 307,379 69.2
Total world (excl. China 233,10C 1C0.0 328,050 100.0 444,000 100.0

Nainland)

21, Both setsc of figures show that thece countries accounted in 1965 for

27 per cent of both the appar ent world consumption and the world production

of crude steel. In 1953, this proportion was only sliphtly more than 21 per

cent. A compirison of dath on appareni consumption in this region with data

on crude steel production reveuls that in 1953, the Zustern Zuropean counfries

fooo
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were self-sufficient in their steel supply, if considered ac a group, while
in 1965 their production of crude steel was 2.2 million tons higher than
consumption. In other words, the region had become a net-exporter of steel,
after being a net-importer for many years (in 1960, net-imperts of steel

still stood at 1.2 million tons, crude stegl-weight).

22. These tonnages, exported from the Soviet Union and other Lastern
Buropean countries, appeared on the international muarket at a time when

export prices had started to decline. As stated earlier, the change from

a sellers' to a buyers' market and the availability of increasing spure
capacities had led to strong competition in the export markets. The volume

of world trade in steel was growing at a rapid pace, although export prices
of most products had been falling since 1957, with a short interruption of the
declining trend in 1959. The following data on world exports of semi-finished
and finished steel products provide further confirmation of this point.

Table 8
Volume of world trade in semi-finished and finished steel

(mi1lions of'tcns, actusl tonnage)

Year

1950 15.8
1953 18.4
1955 26.1
1957 30.8
1960 39.4
1961 39.2
1962 42.3
1963 447
1964 5240
1965 59+ 5

23, The growth of steel exports between 1953 and 1965 was by 10.29 per cent
annually; crude steel production increased during the same period by only

5+ 3% per cent a year. Since the decline in export prices after 1997 wac very

/"..
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considerable, some of the steel=exporting countries uttempted to curtail
the exports to mirkets where price levels were Jowent, a3 the result of
stiff competition, and to sell more steel in the domestic markets of the
main steel=producing countries of vectern hurope and in the United Statec.
However, this did not bring = nalt in the export of steel productssy

the result was merely a slight decrease in tne rate of increase of exports,
from more than 13 per cent in the period 1953-1957 to 8.6 per cent in the
period 1957=1965.

24. The figures given below show the changing pattern in the origin of steel
exports. It is noted that in 1950, more than 86 per cent of the total steel
exports still originated in the ECSC countries, the United Kingdom and the
United States. By 1960, their share in total exports had decreased to 73
per cent, and in 1965 it was only 60 per cent. This was due mainly to vhe
increasing importance of Japan and of the Uoviet Union and other lastern
Buropean countries 48 international suppliers of steel. It should also be
noted that the group of “other countrics" (listed below) has expanded its
ghare. In 1950, this group comprised such countries as austrias, Canada,
Norway and Sweden, which were exporting specialties of neighbouring countries,
but in 1965 the exports of ordinary steel products trom hustralia, Denmark,
Finland, Greece, Portugal, South Africa, Jpain and Yugoslavia were included
in tie group. These exports appeared on the market, together with smaller
quantities of low-priced exports from certain developing countries (e.g.
Argentina, Brazil, Chile and India) at a time when export prices for certain
products had dropped to a level at which even long-standing, large-scale
producers refused to sell, since transactions at such prices were no longer
profitable. Over the past few years, repeated attempts have been made to
reach an agreement between exporting countries with a view to limiting the
almost ruinous competition thut had emerged. However, the increased number
of exporters and the legal difficulties in certain countries have so far

prevented such a world-wide arrangement.

[oos
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lfable 9

Origin of world trade in steel, 1990, 1960 and 19¢5
(percentages of total)

bxporting country or region 1950 1960 19645
ECSC countries 54¢9 5845 5061
United Kingdom 15.1 7.9 645

Socialist countries of Eastern
Yurope 6.8 12.5 1549
United States 16.3 649 3.8
Japan 34 Bel 16,2
Other countries 3.5 _8.5 Te%
Total 100,0 1000 100,0

25, The considerable fall in prices in the export market for steel, however,
has not brought a very strong increase in the use of steel or, in the absence
of increasing domestic production, in the steel imports of developing
countries. Their net-imports of steel increased between 1960 and 196%, from
11.5 million tons (erude steel equivalent) to 14.7 million tons, or by an
annual rate of 5 per cent, while their crude steel output grew by about 12.9
per cent a year. Judging from data on the destination of steel exports, it
was the steel consumers in industrialized countries who benefited the most
from the depressed price-level. The share of industrialized countriecs in
world imports of finished steel products increased from 65.7 per cent in

1950 to 75.3 per cent in 1960, and reached 80 per cent in 1965. This ig also
brought out by the figures given below.

foos
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Table 10

Destination of world trade in semi-finished and finished steelj

1990, 1960 and 1965

(in thousands of tons and percentages)

Region of destination 1950 1960 1965
1000t £ 100t % 100t &
Latin America 2'14200 14-1 3,02402 709 3,144'6 5.3
Africa 87500 508 1,667Q7 4.3 1,9?502 364
(excl. South Africa) ‘
Far East 1,227:5 8.1 3,22533 8;4 4,406.8 Tts
(exel. Japan and China
(Mainland))
Middle East 96906 6.3 1;549.4 4&1 2;12006 30?

Total developing countries 5521449 3443 9,466.6 24.7 11,647.2 19,8
Total industrialized countriesl0,001.0 65,7 28,90049 75.3 59,543.4 80,2

Total world
(excl. China (liainland)) 15521549 100.0 38,36745 100.0 58,821.3 100.0

26+ The failure of developing countries to expand more rapidly their steel
importe is due partly to the lack of foreign exchange to pay tor steel

imports. Another reason is that in some regions, as domestic output increases,
tariffs and other obstacles to import;of Steel products are introduced., The
third factor, and an important one isy in many cases,‘the lack of industries
that transform steel products into manufactured goodss In the past, a large
amount of finished steel has been imported by developing countries solely for
construction purposesj of this, only a certain proportion belonged in the
category of "ecreation of infra-structure" or of "building of industrial

plani". In other words, a considerable Part of the imported steel was
"consumed" rather than being used for investment purposes or in metale

transforming industries. This would also explain the stagaiation or slow

ar
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expansion of steel production in many developing countries. sside from the
substitution of steel imports used for "consumption" purposecs, therc is Jittle

additional demand from growing steel=-using industries.

27. This brief survey of recent developments has shown thut the precent
situation of the steel market, in which over~capacity and stiff competition
play a prominent role, is not favourable to an expansion ¢ capacity in
genexal, or to the creation of new large~scale steel industries in particuliar.
It appears to be difficult to find sources to finance steel plant projects

at a vime when the volume of unused capacity in some of the establighed
steel-producing countries is more than twice the amount of apparent consumpe
tion of steel in all developing countries together. However, this in only
the shorteterm aspect of the problem, as it emerges from the actual situation
of the iron and steel market. For longer-term considerations, it must be

taken into account that there are few examples of countries enjoyins sustained

economic growth without domestic iron and steel production. Such examples
show also that the establishment and gradual expansion of the iron and steel
industry have always been an integral part of industrial development, i.c,

a function of the size of the market. Location of iron and steel industries
in developing countries must therefore form part of a comprehensive industrial
development programme.

II. CHARACTERISTICS OF THE IRON AND STEEL INDUSTRY

Use of iron and steel in industrialized and developing countries

28. In the absence of more precise statistics, data on apparent consumption

of steel, expressed in terms of crude steel equivalents and per head of
population, can be taken as indicating the importance of a country's steel
market and even of the level .: industrial or economic development. The
range between the levels existing in individual countries is rathor wides
from 682 kg. Rer capita in Sweden to 16 kg. in India (during 1965), and the
figure is still lower in some of the other developing countries of Acia,
Africa and latin America. When countries are grouped according to per capita

ens
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consumption, the picture given below emerges; it brirngs out certazin
differences in the levels of economic and industriul development reached

and the difterences in the type and structure of the economy of the countries
listed,

500 kgo and over: nuctralia, Canada, Czechoslovakia, rederal
- Republic of Germany, Oweden, United Statess
400 to 500 kgs * Belgium=Luxembourg, zastern Germany, United
Kingdoms .
300 to 400 kes Denmark, France, Japan, detherlands, Switzerland, :
USSK :
200 to 300 kg Austria, rinland, Hungary, Ituly, lew Lealand, f
Norway, Poland, Romania, South africas
100 to 200 kg argentina, sulgaria, Spain, Venezuela, Yugoslaviaj
20 to 100 kg3 Chile, Greece, Ireland, .exico, Portugal;
Unde: 50 kg Brazil, China (liainland), Colombia, India, Turkey.

2%+ Only a very few industrialized countries huve statistical data on
actual consumption of steel products in the various consuming sectorsy for
developing countries, such figures are not available. The following dise
cussion of the sector and product patterns of steel use in industrialized
and developing countriecs is, therefore, based on estimates derived from

statistical and other information.

30. Since the sector pattern of steel use ig determined by the type of
economy, the level of development and a multitude of other factors, figures

for one country would hardly be typical of a group of countries. The

estimates given below are, therefore, based on stutistical and other available
information on several \lestern Zuropean countries, that huve slightly developed
motor-vehicle engineering and ghipbuilding industries, They can be con=-

sidered as typical of industrialized countries but the pattern will, of

course, vury from country to country and over a period of time,
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Sector pattern of steel use in industrislizel courtries

(estimates: percentases of totnl use )

Sector

Lining, railways, permanent construction, total,

Percenture of total

of whichs
llining, crude oil and natural gas
Electricity supply, gas works, water supply
Railways (buildings and permanent track)

Construction
lianufacture of metal products, total,
of whichs

Hollow ware and containers
Wire, wire products, fastenings etc.

Household equipment, non-electrical
Engineering industries, total,
of which:

lachinery, other than electrical

Electrical machinery, incl. appliances

anufacture a of transport equipment,total,
of whichs
Shipbuilding

Reilway and tramway rolling stock
Motor vehicles, cycles and aircraft

Yther metal manufaeturigg, total
Othgr consumers

To*al steel use

gteel use

2%¢9

1.9
C.8
2.0
18.2

19,6

843
94
19

1845

1343

5.2

21.8

51
3.2
13,5
11.6

2.6

100.,0

‘Sourcet Aspects of Competition between Steel and Other jiaterials,
ECE, Geneva, 1933, table 41,
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31 It should be noted that metal=-transforming industries as a whole

(i.es "manufacture of metal products', "engineering industries", "manufac-
ture and repair of transport equipment”, and "other metal manufacturing")
are estimated as accounting for more than 70 per cent of steel use, and con-
struction accounts for nearly 20 per cent of the total. The group referred
to as "other consumers" includes agricultural uses of steel, which in

industrialized countries are of minor importance.

32. The product pattern of finisred steel use is also influenced by the
industrial or econcmic structure of a country. The following estimates

show the situation in industrialized countries of the same type as listed
above,

Table 12
Product pattern of finished steel use

Product Pargentagg of total usge

Ingots and semi-finished products 3.3 1
Reilway-track material 2.4 ;
Heavy and light sections 32.0
Wire rods 8.0
Plates 1547
Sheets 17.9
Strip Te6
Tinplate 3.2
Tubes and fittings 4.8
Other products Sl
Total 100.0

Sources Aspects of Competition between Steel and Other Naterigls, ECE,
Geneva, 1966, table 41

33. Flat products, particularly sheets, hold a prominent place among the

finished steel products used (in the table abover almost 45 per cent),

This is due to the importance of these produrts in motor-vehicle production,

[oos
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machinery manufacture, consumers durables, hollow ware and containers, and
shipbuilding. "Heavy and light sections" form a group comprising a large
variety of eizes of qualities, and are mainly used in construction (about

40 per cent, since reinforcement material and structural shupes are included
here)” but also in machinery manufacture and in production of trunsport
equipment.\ In the long—established industrialized countries, the use of
railway—tréck material is of small significaice, as demand for these

products is mainly for replacement of obsolete track. Tubes und fittings have
a relatively low proportion of the total since, in the countries on which the
estimates were based, no special projects were carried out in the field of
crude oil and natural gas (building of long pipelines etc.) the ma jor use

wag in construction (water and gas mains, sewage, and frequently for struc-
tural purposes) and in machinery manufacture.

34 As stated previously, there are no statistics on actual consumption of
steel for any of the developing countries. Therefore, apparent consumption
data for individual finished steel products that can be identified in output
and trade statistics have been calculated and grouped, in table 13 below, by
types of ecohomies (agricultural; mixed agricultural and mining; minings
petroleum). The economies have been classified on the basis of their export
structure, rather than the structure of domestic production. 1t should be
borne in mind that in most developing countries, there is no ateel-transforming
industry large enough to influence the level and product pattern of steel

use, despite the fact that "manufacturing" may already represent a sizable
share of net domestic product. The main outlet for steel products is, in

all types of developing economies, in the construction sector (heavy and light
sections)j the only other common criterion for steel use is the predominance
of any steel-using export sector (esg« petroleum, mining). Thi: 46 wloo the
reason why the classification of countries in table 13 is based on the export
Pattern rather than on the contribution of sectors to net-domectie product.

An attempt has been made to relate levels of per capita consumption of steel

[oos
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tend to require a greatier percentuge of ruilwuy=track . et

[ S T

countries with higher corsuniption levels, In the fow cotrdbrices (licted

table 13) with the lowegst per cupita steel concumption, the perccontaee of

rolled steel used for railwuys averaced 2 per cont in 19621964, wviile 1.

the eight countries with Ligher consumytion, the proport: » .. oy
& & ’ i i ;

R ¢
cent.  The importiics ol tuben, wipos ard it S SO TR SESUV ST SE OV T R O I
proportior off other products, Lirgely depends o ioihe ooop hot L eoiatps
is ar 0il producer, reg.rdless of its o;mr-all Lol ¢opdto cencainplivn.

: average shure of tubes in consumption in Irun, lraq and venesuel: wan 16 por
cent; for all other countries, it wus just over vy per cent.

Table 13

Eercentage distribution of rolled stesl consumption and per capitu
consumption = 1962=1964

2 00 nomy

Proportion of products i nototo]

3

G

z Fer capita Kail=- Heavy Tubep

& consumption way and and

) of steely Lt light fit= Tin= ipe

— Country 1963 terial se;tions P}'ates; Shecty tivee plute pode

ke 7 7 i /(' ,1 ,;’ i

Indonesia 39? 10 31 7 18 11 2 )
Congo (Dem, Repe ) 32/ 7 RIS 8 32 13 2 -
Pukistun 8 7 13 5 30 8 T2
UsiroRe 102/ 12 4 3 9 8 7 -
Thailund 11 - 29 5 7 11 4 -

{i "hilippines 20 - 15 8 13 2 12 5
India 142/ 1C 3 2 14 19 Nielte 4 -
Iran 20 - 46 3 17 26 2 -

i ralaysia 26 3 34 12 23 12 7 1
Uruguay 26 - 46 5 G 5 10 g
Colombia 30 2 o8 4 16 7 £ 7
Yrazil 43 3 30 8 31 3 1 9
Irag 39 3 69 3 9 10 3 -

! liexico 57 4 22 5 27 13 4 7
arcentina 63 1 33 12 16 11 5 13
Chile 14 6 30 3 28 4 5 1
Venezuela 91 - 29 3 10 2l 11 5

Source: The suropeun Steel ilarket, iCE, CGenevu, (verious yeurs) and Stotistics of :
Yorld Trude in Steel, LCw, Geneva, (virious yeurs).

sirricultural

seoncmy 22 5¢5 325 Te's 29 Je ') 9 4
o ixe ! agricultural
U mining 31 2 24 c 25 10 4
oo ihdag 39 6¢5 3¢ He5 3 Tel del tef
L vtroleur 4% 1 43 3 13 1f e b

Et_/ - 19623 ;D/ - 1561; 5,_/ - includes wire rous
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37T« The above analysis cuggests that, at low levels of economic development,
the distinetive features of each country ceem to outweigh %he similarities,

at least as far as steel consumption is concerned. The volume of steel cone-
sumption in one cector of the economy 1is determined juite independently of the
consumption in unother, and the sector pattern of steel use is quite different
in cuch country, depending on the specific type und speed of development of
one or another sector. Thir is true even if the countries are grouped zccore
ding to their principul economic activity. The steel stutistics for agricul=
tural exporters, e.g. Argentina, srazil, Pakistan, Thailand, UAR and Uruguay
show no common features; neither do those for the exporters of mining
products, e.g Chile, the Democratic Republic of the Congo and, to a lesser
extent, the Philippines and “alaysia. Even among the oil-produc%ng countries,
the pattern of steel consumption reveals few similarities except for steel
tubes and pipes. On the other hand, the agricultural exporting countries

as a group tend to show features which are distinct from the mining and pet-
roleum exporting countries. Although the Ber capita figure for steel cone
sumption was lower in the agricultural countries, than in the mining and
petroleum economies, the product pattern ot steel use in agricultural and
mininge countries was remarkably cimilar, with percentages for single products
showing differences of no nore than five percentace points between the country
groups. The pattern of consumption in the petroleum producing countries

was, by contrast, appreciubly different, particularly in respect to their

heavy consumption of tubes and heavy and light sections, with a lower share

for sheets.

38, In summary, it would appear to be very difficult to find meaningful rela=~
tionships between steel consumption (Eer capita or aggregate) and the rate of
growth or the level of development for developing countries; consistent re- °

lationsnips of this type, as they have been proved for industrial countries,é/

_6/ Cf. also Long-term Trends and Problems of the Luropean Steel Industry,
ECE, Geneva, 1959, puge 118 ot seq,

[ooe
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begin to appear at much more advanced staceg of economic development, {le
countries commonly classified as "developing" portray such a diversity of
economic experience that comparisons between them are of little wvalue ever
when they are statistically possible. The same muy be said for comparisons
between two or more developing countries over a period of time. Until the
manufucturing sector develops beyond a certain point, i.e. when an indefinite
number of identical steel-intensive articles begin to be produced, cteel cop-
sumption is almost entirely directed towards unique, i.e. non=current, projectu
whose development depends on local, exogeneous fuctors such as the pattern of
raw material resources, the climate, location, political and social structure
etc. In many cases, these projects create new steel demand, not only through
replacement demand, but also through new industries which may ¢grow around
them.

39 What remains to be shown is the origin of steel supply in different

types of countries, {.e. the proportion of domestic or foreign=produced
(imported) steel held in the total, As stated in the first part of the present
Paper, international trade in steel has been growing at a rapid pace, par=
ticularly in connexion with the exchange of products among industrialized
countries. Although most of those countries are globtal net-exporters or steel,
they also depend on imports for particular products, in the production of which
another country may have a comparative advantage; similarly, they export their
own specialties to their trade partners,

1/ It has been calculated that at present, almost half of the world trade
in steel consists of such "exchanges" of specialties, the remainder of
international trade being for "covering deficits"; in 1937, “exchunpe
trade" was not more than 24 per cent of the total, and "deficit covering"
B8till accounted for three quarters of international trade, which shows
the growing international division of labour in the field of iron und
steel production. ¥or more details, see Yorld Trade in Steel and Stecl
Demand in Developi Countries, a study prepared under the auspices of the
ECE Steel Committee Zchaptar III1)3 the method of calculation is also

explained there in more detail.,

[ooo
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<Ce The vary toev developirs countries with o sicable lowestic iron znd steel
industry have =1l made consideruhle Progrece in recent years in the attempt
Lo redfuce the cize of ‘the defieit in stecl consumption that must be coveraa

!

ty importo. [his is brousht out Ly dute, piven in tuvle 14 below, on
domastie protuction ag n percentuse of apparent corsumption in seleoted
trpistriclized courtries and in the few developin couritries for which

statistices wre avuilelble,

4l. The share of individuzl steel products of domestic origin in the total
apparent consumptior of each product has also been calculated; data are
wiven in table 15 for India and Latin hmerica. It should be noted that in
India, the erection of new stecel plants in Bilhai, Durgapur and kourkela

hou lod, for most finished-steel products, tc a decrease in the size of
defieive, which are now ruther insipnilicunt in the cuse of rails, sections
and wir~ rodsj for hoop and narrow strip, us well as wire, home production
1now covers more than thiree quarters of domestic consumption. In Latir
arerica, the situstion i further advunced: frazil, CLile and wexico have
rapidly—expanding and welleequipped iron and steel industries and are now
covering more than 9U per cent of requirements. Other countries depend on
imperts to a much higher dexree, since their own production is insufficient
(argentina, Colombia, Peru, Venezuela) or since production of iron and steel
hus not yel been sturted., The figures ir table 15 show that, «x7:0 v £ railweym
track materinl, tubes and fittings und tinplate, deficits have declined to
=25 per cent of total use of individual productse In this context, howev.er,
it should be borne in mind that these are ouly "apparent" deficits, based on
Tigures referring to steel demardi thut was saticfied from either domestic or
foreign sources. In these countries, certainly there is a steel demand which
could not be wet by imports since there was no foreign exchange available to
pay for them or there were other obstacles (tarif‘f‘s, contingents etc.) to

imports,

42. ustablishment of domestic iron and steel industries in developing countriesg

[oes
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lezds to a chunge in the product puttern or ste. | Lports, as on .,
broduced steel is substituted tor certain Producivce  mothe eorly ot op
development, thr product patterns of consunptiorn npnd Production uonnl g
diverge widely, and the product mix of domestic output iv lurrely dietot.o
by financial possibilities and the availuble technieal kKrow=how, rather thon
reflecting the trend in the structure of demard. he broui lines of develope

ment in the product pattern of output may be summarized ag tollows,

43+ In the early stages of industrialization, the decisive step 1o fronm the
production of iron castings (cast-iron pipes) and light forgingss only, to the
rolling of small sections and burs (concrete reinforcement bars) of wipe

rods and, if the size of the market should Justify the buildine of a rol ling
mill, for rails. Rolling of light sections and bars wag started in India

as early as 1911, in liexico in 1914, in Brazil in 1925, in South afriea in
1926, and in Chile in 1938, Rails‘were produced ir Indiu from 1915 onvard:,
in Brazil before 1935 and in Scuth Afrieca in 193%, In all of these countrieg,
wire rods (and, in Argentina, also wire) were among the first produets to

be made domestically,

Table 14
ngespag_ggoduction &8 2 _proportion of apparent consumption, ir
- 4937, 1950, 1957, 196G und 196.4

(percentages; totul apparent consumption = 100)

Country 4237 1% 1957 1960 1)64

Net-exporters

Belgium=Luxembourg 320 274 345 43 30
Franoce 129 161 133 124 11y
Federal Republic of Germany 120 121 117 117 111
United Kingdom 117 121 119 i1 112
Japan 99 11% 102 114 127
Soviet Union 99 10?2 103 103 11c
Czechoslovakia 128 112 101 104 1o

[ovo
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___Lountry
ilet=-importers

Iniled States

jtaly

Netherlands

Sweden

Switzerland

India

Argentina

Brazil
Chile
Mexico

Colombia

Leypt

Yenezuela

Sougpcet Calculated from
data for 1937, 1

of the Burcpean Steel Industry, LCE, Geneva, 1959, ppe 27 and 20.

Domeatic production as percentages of apparent con
in India and Latin America, 1959 to 123g

dig

Railway-track material

Heavy and light sections

Wire rods
Strip

Plates ;
Sheets

Tubes and fittings

Wire
Tinplate

Wheels, tyres and axles

)

- 1
The Buropean Cteel Ma§§gt,
980 and 1957 froms

Table 15
sumgtiong/
3
1955 1960 1961 1962 1963
535 450 50.0 69.2 T5¢3
75.0 28.0 93.0 ?4.6 94.0
4e5 95.0 3140 89,1
16,6 30.6 64.2 53.0 60,0
6749 71.3 70.6 84.0 7646
47.¢ 5049 67.0 T1.1
Ne&e 56¢2  79.0 n.a. ne.a.
409 26.3 375,  39+5 4745
5649 47.0 6740 68.8 67.9
86.0 T2.0 40,0 3l.5 52.C

a/ In finished=steel weight

1937

105
97

66
18
61

17

R

49

L d

195 1957 1960
102 105 100
97 101 89
26 39 61
66 13 19
21 25 18
84 51 65
33 53 43
14 18 84
34 78 80
53 67 85
- 15 44
4 37 46
1 9

1964

a8
87
€7
9.
16
80
65
9l
93
90
42
54
44

(several years) ECE,

1g=Term Trends and ngb}g%s

100.0

94.3
83.1

8.3

69.3
672

NsBe
75¢5
62.5
68.0

[ooo




ID/conr. 1/34

Englich
Page 31
Latin America 1955 1960 1961 1962 1963 196,

Railway-track material 8.3 14.9 30,0 2748 2267 2leh

Heavy and light sections 52.1 7845 61.0 83.8 Blel 8456
Wire rods 96,0 977 95.9 95.C 9560 9ie3
Strip 70.1 7265 7340 79.0 8040 8l 0
Plates 32,8 37.8 5643 55,0 710 8Te0
Sheets 2663 72,1 65,9 74,0  73.1 T1.0
Tubes and fittings 6e1 43.5 50.0 4645 39,0 52e 7
Tinplate 5.8 33,2 476 506 C 3063 29.1

Sourges The European Steel Market, ECE, Geneva, (various issues)j and
Iron and Steel Annual Statistics, 1965, London, 1966,

44. The next step in the development of national steel production is, in the
majority of cases, the rolling of flat products. Plates and sheets are the
usual starting point, followed by narrow strip and tinplate. Domestic produc-
tion of sheets is often preceded by the operation of galvanizing rlants based
on imported sheets, While cast-iron pipes are produced at ruther early
stages of development of domestic iron and steel industries, steel tubes and
pipes normally follow much later. Usually, prcduction of welded tubes is
initiated first, using locally=-produced flat productsy the production of
seamless tubes is generally undertaken later, in view of the high investment
coets and the technical difficulties in producing a high quality of semi=finished
and finished tubes.

45, The picture outlined above is necessarily incompletej however, present

examples of nascent steel industries seem to confirm it, even though, in some

countries, the production of flat products or tubes may be introduced at
early stages if the size of demand, the financial possibilities an” technical
know=how permit this.

The impact of technological developments on production of iron and steel ir
developing countries

46. The iron and steel industry, particularly in the field of technical

developments, is a dynamic and progressive industry. In the past twenty years,
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rasm
it taa core throwth o oovoriod of protound nhunee, churneteriveld vy a rupid
development in netuliureieal cerence and, 1 the t'1eld of economicn of
proiuction, by o stron- tondency tovords the use of inerescinly-larse
and nicrily=proiuctive esuiprents  sefore corvideration. of o few 0t the
problems thot mey aricey ac a result of technoloricul developments, iv
settirg up iron und steel works in developins countries, a brief descrip-
tion will be siven of the mairn features of the technology of iron and

atee]l production,

47« The production of finiched iron and steel products ic carried out in

the majority of cases, in integrated plants (compricing the full cycle of

the process from iron melting through rolling of finished products), with

crude steel capaeities ranging from 500,000 tons to large units of 4 = 5

million tons or more a year. The process leading ‘o production of finished

iron and steel products involves the followiug muin ctagess

(a) Iron ore, in a crude or prepared stuge, together with flux

materials, is smelted in blast-furnuces (or, %o a lesser extent,
ir. other iror~makins installations), using coke (sometimes

tosother with other solid or liquid fuels) both as a source
of energy ant a reducing agent.

(b)  ost of the recultirgs pigeiron is used while still lijuid, to=-

qether with scrup, in the production of crule steel, the remainder
being transtormed into casteiron producte. Crude utehl is made in
open hearths, electric furnaces or converters. The luast-mentioned

group comprises acid Cfessemer, basic Jescemer (Thomas) unc top=
blown oxygen converters, of which the LD=type (and ito variunts)
and the Kuldo znd Jct'c i vessels are the most importante

(@) iost of the crude steel output, once cast into ingots, undergoes
further processing in rolling mills or forging shopsy part ot it
is used for production of steel castinss. Hoterolling of

steel is carried out in successive stasaes, in primary mills (where

ingote are transformed into eml-iln shed products, e.g. bloon:,
billets and slibs) wni in finishing®mills (which transform semi=
finished prciuc s intc u large variety of forms, e.g. rods, bars,
1ight and heavv sections, wire, rails, sheet, strip, plate and

tubee). iention is mude here of the continuous casting process,
which elimlnztes tre casting of ingots and their rolling in primary

mills, by casting liquid steel directly into the form of semi-
rinished proifucts.
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(d) Hot-rolled steel products are either sold as guch or trunstormed
into products of further improved quality by cold=rulling and
forming, and by heat treatmentj such products ares cold=rolled
strip and sheet, cold-rolled sections (also obtained by bendin: of
strip), cold=-drawn sections, bars and roils, wirg welded tubes
etc. Furthermore, hot- and cold=rolled products arc frequently
coated with other metals (zinc, lead, tin, aluminium) or materiulu
(plastics) for surface protection against corrosion.

(a) An improvement in the quality of steel products is also obtained
through alloying the steel, in liquid stage, with other metals,
guch as aluminium, copper, munganese, nickel, silicium, and
vanadium, or combinations of these.

48. Mention has been made of the trend in industrialized countries towards
using and developing equipment of large capacity in view of the well=known
advantages of economibes of scale. These developments, which have led in
industrialized countries to the creation of large integrated plants, serving
large markets, are gometimes a barrier to establishing iron and steel works
in developing countries. In some cases, their markets are too small ~even
if they have grown since the initial stages of industrialization - to keep
employed, at an economic rate, the high—capacity equipment offered by the
heavy engineering industries. Furthermore, it is at least theoretically
true that the guantities of individual steel products needed in relatively
small quantities in developing countries during the early stages of develop-
ment can be produced and could be supplied at lower cost for the users by
the long-established steel-rroducing countries, where they may represent
marginal quantities produced on the large-sized equi pment mentioned aboves

49. The latter point is only valid in the short-run, and not in a situation
where foreign exchange is unavailable even for the lowest-priced steel
imports. On the other hand, lack of iron- and steel-making equipment that
can be economically operated in a relatively small market and car. be expanded
once industrialization and steel consumption have gained momentum, represents
a major problem. It would seem that in the field of pig-iron and crude:

ateel production, smaller-sized installations existy mention ghould be made
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of exomples where low-shuft furnaces are successfully operated, either in
combinztion with iron foundries (spun-iron pipes) or with smaller LD-
converters., However, the main problem continues to be the rolling and
finishing installations which, at the same time, account for most of the
equipment cost. & modern primary mill (blooming) may have a capacity of
1-4 million tcns a yeury, 1 million tons being enough to supply the present
annual needs of sections and bars of all of Africa. An efficient wire-rod
mill produces atout 4 million tons, which corresponds to four times the
total use of this product in Latin America. A similar situavion obtains in
the field of flat productisj wire-strip mills of recent construction have
capacities of 4.5 million tons, which largely exceeds the present consumpe

tion of total flat products in Latin America.

50. In this respzct, high hopes have been placed - also because of savings
in investmen* expenditure - in the development of continuous easting machines
and their possible use in developing countries. Apart from the problem of
training a highly-skilled operating and maintenance staff, it appears that
the most successful use of these installations at present is in producing

a very limited range of qualities and sizes of steel products (preferably
smalle and medium=sized semi-finished products) in large quantities.

However, a relatively limited market would involve the possibility of
producing a large variety of sizes and qualities, in relatively small batches,
for which the economic operation of continuous casting machines does not yet

appear to be possible.

51, It is understandable that in the past, research in the field of equip=-
ment production hau been mainly adapted to the needs of industrialized
countrj:es, inasmuch as tuey produced and consumed more than 90 per cent of
the world s*eel output. Furthermore, steel plants in these ccmn‘tries have
provided the ~perational experience rejuired for large-scale development of
the equipment needed to satisfy markets which had extended beyond national
boundries throush the increasing exchange of specialties. However, the needs

of developing countries woull appear to justify fully the attempts made thus

[ooo
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far to produce, and operate economically, smaller-cized inctrument. of
production adapted to the needs and sice of markets in some of the develop=
ing countriesy there would appear to te room for concerted interniti ol

i -

action to intensify further research in this field.

52. In markets where the vast size of the country alone would mean o volume
of demand corresponding to the capuacity of modern equipment, veme Brazil
and India, such equipment is being used. However, even the lurpest of the
developing countries cannot yet make use of the rolling mill: of very luarge
capacity (mentioned above). It is for this reason that attempts to create
regional groupings and common markets often originate in the iron and osteel
industry. The classic examples of the Eurcpean Coal and Steel Community und
of the steel industry orgrnization of the Council for iutual FBconomic Assig-
tance have been followed by similar efforts (e.g. in West Africa snd Latin

America) which, however, have not achiebed visible success,

53, A further problem arising from the rapid technological prosress im
industrialized countries, and from the fact hat standard ejquipment 1is
adapted to their needs and to their skill of operation, ic the shortage or
even lack of adequately trained personnel in developing countries. The train-
ing of skilled labour and technical personnel for the iron uni rteel industry
takes a relatively long period of time. Despite 4 gencrully well-udvunced
state of automation, many operations require interventions based on Judrment
and experience, by workers. Lven in the well=estubliched steel=produciryr
countries, new _nstallations will only reach full capacity and produce
satisfactory product after several months of experience. In developiry’
countries, the shortage of qualified workers to be directly attached to tue
production process is further aggravated by the need for highly=qualified

maintenance and repair personnel,

54« The training of the number of workers needed to marn an intesrated 1mn
and steel plant with capacity of 1 million tons of crude steel o yeur often
poses difficulties and requirss onsiderable timej & plunt of trao sluve

employs about 10,000 workmen (as distinet from engineers, tsciniciurt il
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administrative personnel). Although a good deal of the training in a new
plant can be undertaken by foremen and technicians, considerable schooling
is required; moreover, the minimum technical skills needed may take years

to develop in a given populution group.

55« In countries where a steel industry already exists, the establishment
of a new plant can be facilitated by training, well in advance, a large
proportion of the personnel required and by transferring, or assigning
temporarily to thenew structure, experienced personnel from the existing
plante On the international level, progress has been made in the past ten
Years in providing assistance for technical training. liany facilities are
now prcvided under bilateral aid programmes. Among the services available
from international organizations, special mention should be made of the
¢Xtensive training activities carried out by the International Labour
Organization, the technical assistance provided under the United Nations
Development Programme, and the in-plant group training programmes for engineers
and technicians which are sponsored by UNIDO. The training for foremen,
technicians and engineers, provided by the suppliers of equipment prior to
or during the construction of an iron and steel plant, should also be

mentioned.

%6, The level of investment expenditure for setting up iron and steel plants
is also closely conrected to the type and size of steel-making, -rolling
and -finishing equipment which is now being &esigned or offered. It is
difficult to derieve "typical" examples of investment costs since they are
determined by a variety of fauctors other than the price and size of plant and
equipment., Suck 1 .ctors include the exact geographical location of a plant
(distancé to iron ore or coal deposits, rivers, canals, deep-water ports,
markets)s the type of processes used for production of pig=-iron, crude

steel and rolled steely the tyre of product to be produced; the quality of
raw muteriz s to be used; the price and wage levels obtaining in a given
country etce As a rule of thumb, it is commonly assumed that an investment of

I8 $300 per annual ton of crude steel capacity is required for an integrated
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plant of 1 million tons annual output. This figure ceems to be confirmed
by recent experience in building entirely new plants. Thuus, the first
stage of the PiaGaguera plant of the Companhia Siderurgica Tavlicta
(COSIPA) in Brazil, having a crude steel capacity of 500,00" tons a yeur,
required total investments of US 8192 million, or US $382 per ton of annual
crude steel capacity. Taking into account that the plant has only hualf of
the capacity assumed for the "rough" figure of US $300 per ton, and that
part of the equipment is laid out for further expansion o1 the plant, the
difference of US $82 appears to be of little significance. The planners
of the plant had originally foreseen total costis of US $170 million, or

US $340 per ton of crude steel capacity. This figure comprised the following
items (percentages)s

Table 16
timated investment expenditure
tem Percentage of total cost
Plant and equipments 53e2
Material handling 202
Sinter plant 1.4
Coke plant 52
Power station and distribution 506
Blast-furnace plant | 4.5
Steel plant 4.0
Rolling mills 25.5
General facilities 4.8
Labour costs 17.3
Material costs 2l.1
Freight costs 5.1
Other costs a3

Total 100.0

[ooo
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HyT7e  the breukdown of investment expenditure siven wbove 50000 that a
considerable part may be contributed within the country and rneed not be
imported, against payment of usuully ccurce forel;m cxehanse. 1t would

uppeur thut most items other than "plant und equipment',= lece one quarter

to almost cne hulf of the expenditure - can be of domestic rigin. ina
country like bruzil, it may even be pocsible to proluce part of the equip=
ment locully, particularly equipment i'or "muterial handling" or "seneral
fucilities". However, the §9YH=l14u millicn worth of equipmert which would

have to be imported still reprecents a consideruble burden in connexion with |

the balunce of payments cituztion (for comparisont Brazil's total importe

of "ensineering products", i.e. OLTC, section T, excluding transport equip-

ment, amounted in 1964 to not more thur $US 246 million).

Secondary effects of and difficulties encountered in esgtabliching an iron
and steel industry in developing countries

58, The positive «ffects of establiching and operating an iron and steel

pluant in a developing country have of'ten been described. Tome of the

efreets only becume apparent in tne long-run, since the impuct which the

iron nd steel industry has on progrooc in general industriulization takes
tim: 1o materializes other effects become evident at &n eurly stuge, during
the ullding of the plunt as well uc wfter the start of operutions. The

first effeets are the creation of employment and the generation of income.

Ao pointed out above, a gooi denl of the investment for the construction of

u plunt may be contributed from lormectic sources. .any people [ind employment
as building workers at bBhilai, Indiu, for example, 6G,C00 were employed in

the contruetion of the plunt, ore minec and a town for 100,000 persons.

Further Jjobs are created in the correcponding expansion or setting up of
the ‘runcport syctem and, since a steel-worke is & lurre consumer of energy, i

in the building and operation of power plants and coal mines.

53, The other main beneficial effect ig the osaving of foreign exchange,
which occurs as scon as locallyeproduced iron and steel carn be substituted

t'or some of the imports. Ilndeed, the expectation ol obtaining a greater

fooo
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quantity of iron and asteel products for u givern expenditure of foreoion
exchange is one of the main motives for initiuting domestlc product io,

Deve lopments in the international steel murket during tie past decade, which
1ed to a spectacular fall in export prices, have 1n some cioes dlocouraned
the expansion or construction of plants in importing countries, or huave
erented difficulties for existing enterprises, particulurly since conto of
production tend to be rather high during the early years of operation and

to compare untavourably with the low prices of imported steel. llowever, even
with the low level of export prices, calculutions for Latin american countries
have shown that, theoretically, a plant producing 300,000 tons of bars and
profiles a year would, through foreign exchange savings, pay back thie foreisn
exchange component of investments over a period of about five yearss ftor a
flat-products plant of %00,000-ton capacity, the foreign exchangze component
of investments would be returned in about ten years.B It should be noted,
however, that the hypothetical cost figures used in these calculationn are
probably too low, since they refer to a situuation where capicity ia fully
used and theoretical productivity actualily attained, and cince assembly and
operational costs in Latin America are generally Ligher than thooe that are
assumed for the hypothetical cost calculutions used for deriving the foreign
exchange savinys per ton. This would appear to indicate that, althoush
there certainly are savings of foreign exchunge tﬁrough import substitution,
their exact level (and hence the length ot th: period of time requirea Lo
pay back the foreign exchange component of investments made) will depend

on 8 ;reat many local factors which must be analysed in detail before a

decision for setting up an iron ani steel plant can be taken.

§/ Proceedinks, United Nations Interregional Symposium on the spplication of
WModern Technical Practices in the Lron and Steel Industry to Developing
Countries, Prague, Geneva/November 1963, p. 110. (Sales ot 64411eBeT,
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60 hmong the beneficial effects, mention must also be made of the impact
that the availability of iron and steel products (at satisfactory prices)
will have on the activity in, or the establishment of, the main consuming
sectors. In the earlier stages of development, these sectors are mainly
construction and some of the metal-using industries, which produce hardware
and cutlery, tools and agricultural implements, certain types of machinery
etc., In this respect, it is fortunate that the types of products required
in a country on the road to industrialization are also relatively simple to
produce, without the high general levels of technical skill or the heavy
investment needed for the complicuted equipment to turn out steel products

of a higher stage of 'finishing.

6le As to the poseible negative effects of the establishment and operation
of an iron and steel industry, the temporary burden on the balance of
payments caused by imports of steel plant equipment, constructional steel,
building machinery, transport equipment etc. has already been mentioned.
However, this appears to be unavoidable once the decision to build a national
steel industry has been takeny appropriate arrangements, of course, have to
be made for credit facilities and for keeping a balance with other import
requirements. If, on the other hand, the import of iron- and steel-making
raw materials, such as ore, coke or coal and scrap is a regular feature, this
would endanger the balance of payments situation of most developing countries.
So far, there is no example of a developing country that has, or intends, to
set up iron and steel works without having at its disposal any of the necessary
raw materialsy it is only the lack of coking coal in certain countries of
Latin America that forces them regularly to import coal for blending. In
1964, Argentina spent $US 14 million (or 1.4 per cent of the value of all com=
modity imports) for the import of coal, coke and briquettes, of which the bulk

was used in metallurgy; in Brazil, the value of such imports in the same year ' .

was nearly $US 30 million (2.3 per cent), and in Chile, $26 million (0.9 per
cent), A similar situation obtains in Algeria, and it will obtain in most
other African countries when their iron and steel production reaches a sigable

scale,
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62. One of the main problems in erecting iron and steel plants in developing
countries is to secure finance; since the price of equipment and the costs of
jts installation are comparatively high, the necessary funds cannot often be
raised within the country alone, However, new iron and steel plants sometimes
are not profitable for a number of years and thus offer little incentive for
foreign private capital investment. In cases where the suppliers of cquipment
advance loans or make direct investments in developing countries, thesc are

generally guaranteed by governments or by inter-governmental agencies,

63, For the Governments of developing countries, investment in a new iron and
steel plant may represent a heavy drain on financial resources, A3 1 result,
steel projects are often financed jointly by the Government -~/ the receiving
country, international financial institutions, grants or loans from foreign
Governments, equipment producers and, sometimes, by enterprises of the iron and
steel industry through establishing subsidiaries abroad or serving as technical
advisers, )

éh, Another question that arises in discussing the effccts of starting national
steel production is whether it does stimulate steel consumption, Theoretically,
this should be the case, and there are a number of examples of countries where
steel demand has increased faster than domestiéc production, with a consequent
increase in imports of steel, However, the examples of other countries, par-
ticularly in latin America and India,g/ shows that an apparcnt "self-sufficiency”
is attained, i.e, that imports shrink in volume, and this is at a level of appar=—
ent consumption per capita which indicates clearly that saturation of demand is
far from being attained. This is certainly due to the lack of foreign exchange
and to tariffs and other barriers to steel imports. The main purpose of such
barriers is generally to protect the balance of payments or a particular indus-

try. They also exist to raise extra revenue; to maintain standards of quality;
to channel trading through selected importers etc. These measures may take the
f‘%rm of fixed or ad valorem tariffs, global or selective quotas, import

»

9/ Cf. also table 15 atove
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licences, exchangse control permits, wmpurt taxes, prior deposit requirenents,
multiple exchange ratec ctc.lg/ Tariffs and other duties now applied in
developing countries range from 13 to 15 per cent ad valorem duties (in Folivia)
to {G=-60 per cent in India; in Pakistan, finished steel imports are subgect fc
a statutory duty of up to Ju per cent, plus 2 25 per cent defence surcharge,

plus a 15 per cent salec tax (totals €C per cent) .

L3

65 Such protective measures to stimulate domectic industry should not, in
theory, depress the level of consumption provided that only a change 1in the
aource of supply is involved. However, consumption may be held back for the
reagon that domestic steel is often more expensive than imported steel or that
for certain usec of steel, other products are substituted. Consumption levels
may also be affected because centralized import restrictions are normally based
on broad groups of steel products, although local production may not cover every
type of steel in the group, i.e. some products will not be imported because of

high duties, and they cannot be obtained locally.

66, A similar stagnation of steel output ~nd use may occur when the newly
created domestic production is used merely as a substitute for the tonnage and
range of steel products thus far imported, instead of as a means of meeting
growing demand from other sectors, Once this subs titution has been achieved,
production may stagnate if no new outlets are created for it on the domestic
market throug: appropriate planning of development of consuming sectors. If
the size of the plant has been selected to exceed the demand existing at the
time of its installation, the rate of capacity use will be low and production
costs per unit of output will be correspondingly high. In some cases, this situ
ation has led to very low=priced exports of eteel from developing countries,
Al thougi. this increases foreign exchange revenues, it represents a severe loss

for the economy as a whole. *

10/ For more details, see World Trade in Steel and Steel Demand in Developing
Countries, chapter 1V,
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1I1I. RECGICMAL CU=OPERATLOL aliy IUTRUhA JJuT

67 Mention has already tcen made of the few existing examples of rogsicnnl co=

operation and integration in the iron and steel industry and 1to market.  Ule=

cussion of the impact of technolo gical developmentis on
among other thinys, that the veonchies

iron and cteel predoacs=

tion in developing countries haz shown,

of larguescale production play an important role in iron- and steel-nuking and

that there is, therefore, a strong tendency to enlarge markets, aloo through

ional division of latour, i.e. exchange of opecialties, in

increased internat
e of batches in rolling of finished steel prod -

order to achieve a suitable volum

The economic advantages of common markets fo
are evident; however, political obstacles have of'ten

ucts. r steel, as well as comEon

investment programmes,
prevented co-operation in the iro
with the result 'hat, in many cases, geveral leos
been built instead of a large central unit which could have served identicul

In this context, it should be gtresgsed that leaving
the products of a rolling mill of
gofully with products

n and stecl industries of developing countrieu

-economic installations have

markets at lower prices.
aside all foreign exchange difficul ties,

500,000=-ton capacity would hardly be able to compete succe
ty of 5 million tons even though the latter

Therefore, it would appear

from an inetallation with capaci

products were transported over longer distances.

that regional co-operation and integration are an eco
desired progress in industrial development.

pomic necessity which has
to be met in order to achieve the

IV. TRENDu ARD PROSIECT

6R It would exceed the scope of the present raper to provide a detailed

assessment of future trends in both demand and supply of steel in individual

countries., Dletailed studies of the expected
or of the individual steel-consuming indu
obtain a reasonzbly reliable fores

growth of nacro=cconomic indicatom

(in a global approach) gtrics (1n the

so=-called sectoral approach) are needed to

For the year 1970, however, it is now po
recasts, an impression of the expecte

csible to give, on the bagio of

cast.
d development of

known plans or official fo

crude steel output. Grouped by regions, the following picture emer:i:
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Table 17
IALetr;x_.gJ(ﬂMi world crude steel production Lr‘n 1970 &/
in thousands of tons and percentages

1969 1970 Rate of growt

Region 00t Z 0t % 1%2_422%6 =
compound

Latin America 8,205 109 16,800 3,0 15.4
Africa (excl. South Africa)
and Middle East 645 0.1 2,500 0.4 31.1
Far East (excl. China
(mainland) and Japan) 8,127 1.8 16,340 2.9 15,0
To tal developing countries 16,9717 3.8 35,640 6e3 16.0
Total industrialized 427,023  96.2 530,600 93.7 4445
Total world (excl. China
(mainland)) 444,000  100,0 566,240 100.0 5.00

69. The figuree reveal that the developing countries as a group will proba-
bly increase further their share in the total world production of steel. The
growth rates over the five years, 1965 - 1970 are rather high and show that
considerable material and financial efforts are involved in creating new plants
which can produce the tonnages shown. A comparison with the rates of increase
during the period 1953 = 1965, given in the last column of table 1, reveals
that the growth expected up to 1970 is faster (compound rates):

Table 18

Regjon 1923=1965 1905-1970
latin America 12,35 15.4
Africa and Middle Eacst (execl, South Africa) 17.3 3l.1

Far East (excl. China (mainland) and Japan) 14.69 15.0
Total developing countries , 13,55 16.0

To tal industrialized countries 5.35 4,45

T tal world (excl. China (mainland)) 5,5 5.00
a/ Secretariat estimates for 1970. /oo,
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10. The growth rate shown for industrialized countries is falling. This ie
due partly to the well-known phenomenon of decreasing rates of increase at
higher levels of development, and partly to the present situation ot over-
capacity for steel-making which results in a slowing down in the rate of invest-

ments.

71. Some statement should be added on the further developments expected
between 1970 and 1975. The situation for 1970 could be sketched rather easily,
in view of the time neededl to bring into being investment projects in the iron
and steel field, and in view of the considerable information on the plans and
projects which will come into operation by 1370, A fcrecast for 1975, however,
requires the detailed analysis described at the veginning of the present euctir.
The first results of a study of this type, carried out under the auspices ofth:
ECE Steel Commi ttee \, show that world crude steel outpui may grow between
1970 and 1975 by & further 3.5 to 4 per cent a year, to reach a volume of 6%0-
685 million tons. Output in developing countries can also be expected to
jnorease further, although at a slightly lower rate than in the preceding five-
year period. A rate of increase on the order of 13 - 14 per cent a year may be
expected, i.0. nearly a doubling of capacity during the five yearss this will
involve a considerable economic effort, particularly if account is taken of the
required corresponding investments in the consuming sectors, The rate of
increase in output in jndustrialized countries may not be higher than 3 - 4 per
cent a yearj however, taking into account the rather high level likely to be
attained in 1970, such & “modest" rate of increase will mean the building of
about 80 - 90 million tons of new capacity, which represents a considerable
task.

;ly The World Market—for Iron Ore, ECE, Genevae
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irn wed ctoel inductry and it moarkets in rder 4 wive an impre cion of the
backeround yminct which the dowe lopment procpecde and problems o the Yyt
stool dnedketric s have to b viewed, It har beon proointed out that the procont
chtuntion of the oteol mark b 1o not Caveurabl, + large=scale cqpansion of
capaeity cinec aoconcide rabls prrt ot the world's cto leprodustion ciulipmeont
bvonow tdle. The cnosuing otoetion gave o beis f dooeription of the characterictics
AT the industry und 1t omoark toy chowing thuty noxt te the conotriction o ctor,
fhoometsl=trme fomine indieoteio o oare the neir nlod for dron and steel produet,
Shibe brcaght cut eloarely thet oo dow Lopers o wnraooy orecrion of autionsl
stcl proietion muct alwene b proecds d Py the s lommidns orovoilol ectatlion-

Mot oot poumling inducteicos oud the indiction of largee cale construction

pre jects ( e the v ttings up of infra--;’trur'turn).

(BB It e 2loc dotormin  d o thaet chnoloesical tronds, and the fact that large
veale production in the iron and stecl industry is an cconomic necessity, present
1 numbor of problems in connexion with the building of stecel plants in developing
countrivse. Even in countries where the sizc of the population would ul timately
provide a murket corresponding to large-capacity equipment, the demand during the
carly stages of development is lii(cly to be too small to justify the immediate
building of (expensive) high=capacity plant; in the smaller developing countries,
the size of the markct would require the operation of mediumesized plante for which
equipment of corrosponding capacity cannot alwaye be found on the market., From
these facts, twe recommendations for possible action by UNIDO arc deriveds
(a) Rescareh should b carricd out with regard to the construction of opti-

mam=capacity equiyment, particularly in the field of steel rolling

mills, The term "optimum capacity" refers to cquipment which COrree

sponds to the requircments of a limited market fer a rather wide

varicty of products (both 2s to dimeneions and quality), to be pro=
duced 2t low ~oet,

(b) Studics shoull bo undertaken to analys. tro osaitilitice for regimal
J ) &l
and subercgionnl integration i the ficld of iren and steel, in order

foos
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to provide the possibility to venefit from cconomics of large=scale
production through:

(i) Co=ordination of investment programmes for iren and stuel plants

(ii) Increasing the size of markets for individual pruducts.

T4 It is hardly possible to make g neral recommendations for government
policics to be pursued in setting up jron and steel works or cxpanding existing
jnstallations, The reason is that, particularly during the early stages of vco=
nomic and industrial development, any gteele-making operation is de termined, as
far as its size and produc tion programme are corcerncd, by its market, iee 0F
the kind, rate of growth and volume of demand. Since the volume of demand
depends on the type of cconomy and the lovel of industrializc ticn, it is not
possible to make general rcecommendations on measures to be taken to meut the
demand for iron and stecl products. It is evident, therefore, that detailed pre-
investment surveys are required to assess the volume and product pattern of
existing demand and the required corresponding investment in ancillary and stcel-
using sectors. Experience shows that new ateel jndustrice in developing couns=
tries have always been most succeseful when established as part of a comprehen=

sive industrial development programmo.









