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This paper presents the results of a study on the iron and steel
industry in the Western Asia region jointly carried out by the Joint
ESCWA/UNIDO Industry Division and the Sectoral Studies Branch, Studies and
Research Division of UNIDO.

The paper gives a review and analysis of pust development, present
situation, basic problems and future trends and prospects for the development
of the iron and steel industry in the following countries of Western Asia -
Arab Gulf States, Syria, Jordan, Lebanon, Egypt, Yemen Arab Republic and the
People's Democratic Republic of Yemen.
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Chapter 1

OVERVIEW OF THE ECONOMIC SITUATION IN THE
WESTERN ASIAN REGION

The ESCWA region is relatively smcll in terms of population, gross
product and area of arable land. The basic characteristics of the region are
listed in the annexes.

The region includes countries which enjoy levels of per capita income
among the highest in the world, while others belong to the group of least
developed countries. In the light of overall economic and social performance
and level of GDP, the countries of this region may be classified into three
groups: the oil-producing economies, the diversified economies and the least
developec economies.

The oil producing economiesl’/ depend almost exclusively on the oil
sector as a major source of income. In spite of a considerable decline in
output and export of oil since 1981, these countries have the highest share of
GDP in the region amounting to $US 187,284 million or 60.5 per ccnt of the
total GDP of the region in 1984 when per capita income amounted to $US 10,875.

The share of major sectors of the economy in total GDP is distributed
as follows: mining sector - 25.8 per cent, manufacture - 8.1 per cent,
agriculture - 2.4 per cent. The population of the oil-producing countries
amounted to 14 per cent of total population of the region. More than 80 per
cent of the economically active population is engaged in transport, trade and
other services.

Most of the countries with diversified economies 2/ with the
exception of Iraq are less dcpendent on oil revenues; however, their economies
are linked with oil-producing economies through official transfer of capital
and the remittances of their nationals working in major oil-exporting
countries. The population of these countries represent around 78 ver cent of
the total population in the region. The GDP of the diversified economies
accounted for more than $US 79,200 million, contributing around 38 per cent of
the total GDP to the region in 1984. Per capita GDP amounted to $US 1,508.
The share of the manufacturing sector in the total GDP was 10.8 per cent; the
mining sector accounted for 12.5 per cent and the agricultur.' sector was .2.6
per cent in 1984. Around 20 per cent of the economically active population is
engaged in mining, wmanufacturing, construction and utllities while
approximately 50 per cent are in transport, trade and other services.

1/ Bahrain, Kuwait, Oman, Qatar, Saudi Arabia and the United Arad
Emirates.

2/ Egypt, Iraq, Syria, Jordan and Lebanon.




The economies of the least developed countries (the Yemen Arab Republic
and the People's Democratic Republic of Yemen) are the most vulnerable to the
economic conditions prevailing in the region, due to their low level of
economic development and scarcity of resources. These two countries, by and
lacge, depend on remittances in offsetting their high level of trade deficit.
The population of the two countries was arcmd 9.7 wmillion in 1984. The GDP of
these countries was around $US 5,100 milli.a or 1.6 per cent of the region's
total GDP. Per capita GDP amounted to $US 510. The share of the mining
sector represented 0.02 per cent only, while the share of agriculture was 18.9
per cent, and that of the manufacturing sector 10 per cent. The share of
olher sectors was highest, accounting for around 20 per cent. Most of the
popu .tion is engaged in agriculture, fishing, commerce, services and
government employment.

The region comprises some of the wmost open economies among the
developing countries and is wulnerable to external factors. Owing to
favourable terms of trade for petroleum since 1973 the region used to be a
major source of surplus financial capital. The world's economic growth and
recovery at the bDeginning of Lhe 1980s did not lead to any rise in oil
revenues in the Gulf countries. This was partly due to the increase in the
use of other sources of energy since the mid-1970's energy conservation
measures and improved efficiency in utilization of emergy in gencral . Thus,
the ESCWA region's o0il revenues in 1985 were ounly $US 76.5 billion or 43.5 per
cent of that received in 1980 when the ESCWA region revenues reached a peak of
$US 176 billion.

In energy resources the ESCWA region is one of the world's richest,
containing about 50 per cent of the world's proven petroleum resources. The
ESCWA region’'s share in world reserves of natural gas exceeded 12 per cent in
1984, with the expected life of the reserves extending over three centuries.
In addition, the region is known to contain abundant supplies of phosphates,
sulphur, potash and other minerals, though the full extent of the subregion's
mineral wealth is not yet known.

Thus even though relatively small in size, the Western Asia region
plays two crucial roles in the world economy. First, it is the main source of
petroleum exports in the world. Second. due to favourable balances from
time to time, this region is a major source of surplus financial capital. To
a considerable extent, this factor is influenced by developments in the major
oil-exporting economies with their spill-overs to other countries in the form
of remittances, aid contributions and increased imports.

The pattern of industrialization in most countries of the region has
nol changed signilicantly since mid-1970 in spite of the rapid growth in the
economy. The manufacturing industry is still largely limited to light and
consumer~oriented commodities. The imbalance in the structure of the
manufacturing sector in the region is reflected in the limited contribution of
fabricated metal products, machinery and equipment, which was around 8.8 per
cent of MVA in 1780 as shown in the table below.




Table I.1.1. Percentage dist-ibution of value added by main branches of
industry in the ESCHWA jon, 1975 and 1980

1975 1980
Food, beverages and tobacco 13.6 13.5
Textiles and wearing apparel 16.7 13.0
Wood and wood products 2.9 2.1
Paper products, printing and publishing 0.9 1.0
Chemicals, petroleum refining, plastics and rubber 41.2 45.3
Hon-metallic products 8.1 8.5
Basic metal industries 1.0 1.2
Fabricated metal industries 11.2 8.8
Other manufacturing industries 4.4 6.0
Total 100.0 100.0

Source: United lgtions Economic and Social Commission for Western Asia, Survey

of Economic_ and Social Developments in the RESCWA regionm,
(E/ESCWA/DPD/85/4).

Chemical industries, petroleum refining and plastics remain the major
contributors to MVA, representing 45.3 per cent of the total MVA in 1980. The
0il Gulf counlries’ share was the highest, contributing around 86 per cent of
the rcgion's value added in chemicals. Food industries take the second place,
representing around 13.5 per cent of total MVA in the ESCWA region. The food
industry has been concentrated in the non-oil countries (diversified
econvmies), mainly in Egypt, accounting for more than 90 per cent of the
tegion’'s MVA in this industry. The share of the textile industry in total MVA
was 13 per cent in 1980. Most of this industry is concentrated in Egypt,
Syria and Iraq (87 per cent of the region's value added in textiles).

Total contribution of the metal industries to the MVA amounted only to
10 per cent in 1980 while the average annual share of those branches in MVA of
the developed world was around 40 per cent during the last decade.
Non-metallic mineral products composed mainly of cement and building
materials, contributed around 8 per cent of MVA in both oil and non-oil
countries. This branch experienced a high rate of growth due to the vast
increase in demand for construction and infrastructural development,
particularly in the transportation and communications systems.

Since 1980, the manufacturing sector has been given increasing
priority in the development plans of member countries. The planned investment
for the period 1981-1985 for the induslcial sector in ESCWA countries is
estimated at $US 101 billion, including $US 58.7 billion for the manufacturing
sector or an equivalent of more than twice that implemented for the period
1976- 1980 ($US 42.7 hillion).




Considerable priority is accorded to the wmanufacturing sector;
however, the region is mainly known as a major world oil source. 0il
production in the ESCMWA region recorded a 1.0 per cent growth rate in 1984 and
it is expected to be increased.

Meanwhile, the stated long-term strategy of the region is based on the
consideration that the total supply of oil is limited. The strategy is:

(a) To extend the life-span of this non-renewable resource to the
meximm efficient period; and

(b) To comvert the economies from the period of developent based on
oil revenues to a period of self-sustaining development oriemted primarily to
the non-oil sector before the end of oil resources in the region.

In the light of these comsiderations, it becomes important to develop
the element of a long-term industrialization strategy for the ESCWA vegion.
Industrisl strategy for the ESCHWA region should not Le seen as a mere import
substitution policy. This policy alone may no longer play a leading role in
the industcrializetion process for a number of countries of the region. These
countries are poised for entry into what is sometimes referred to as the
second phase import substitution calling for establistment of intermediate
products for supplying the existing industries as well as the development of
engineering industries including capital goods industries. These industries
are usually characterized by a relatively higher level of manpower skills,
including managesent, and higher economies of scale.

In view of the above, it may be concluded that one ¢- the most
important factors in formulating the industrial strategy in the region is the
development of the iron and steel industry.
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The world irom smd stesl isnSustry is obviocwsly going throwgh a
crisis. World stesl production has besn showing s dewawerd tremd since the
end of the last decade (ses figwre 1). Tiere are maialy two reasens bdehind
the world-wide steel industry crisis saf they are ss fellews:

(a) Developed cowntries have pessed the stage of apamive ecensmic
growth snd have completed their besic imfustrislizatien. After two cemturies,
the iron snd steel inSustry is ruming ocut of steam in thoee cowntries. Used
steel production facilities are undergoing moSeraizstion, remevstion end
reinvestment § and

(b) The second reason refers to recent technological developments.
This could apply to both developed and developing countries, but is probebdly
more aspplicable to the former group than the lstter. Such technological
developments result in a reduction of steel consumption per unit of GCOP.
These technical developments can be summed up in three trends:

- The improvement in design (reduction of weight or size of steel
objects);

- The use of stronger, thersfore lighter, steel in place of heavier
steels;

- Substitution of other materisls for steesl.

In sddition, s complicating factor was added when many firms in the
developed market economies incorrectly interpreted the signs of decelerating
demends as merely cyclical asberration with no prolonged structural impact.

Esrly in the 1980s more than half of the world's steel was produced by
the developed market sconomies and about 30 per cent by the centrally planned
economies. The balance of 16.7 per cent was produced by developing
countries. The Soviet Union ranked first among producing countries, followed
by Jspan. the United States of America, the Federal Republic of Cermany,
People’s Republic of China, Italy and France.

The massive investment programmes begun in the early 1970s, were
continued despite shrinking levels of world demsnd. The rate of gruwth in
world steel capacity actually accelerated in 1975-1977, even though the msjor
markets had already begun long-term recontraction.




-
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The general outlook for the steel industry was less than bright at the
beginning of the 1980s. One must realize that for the developing countries as
a group, the prospects for the steel industry are fair. The following table
shows that developing countries decreased steel production in 1981-1982;
revertheless, they had a persistent average anmual growth rate of 5.2 per cent
from 1979 to 1984.

Table II. 1.1 World production by msjor economic groups 1979-1984
(in crude steel equivalents)

Steel production ___Change (£)  Anousl
(million tounes) 1981 1962 1983 growth
. - Oower over over rate
1979 1961 19¢2 1983 1v.4 1979 1961 1982 1979-1984

Ceutrally planned econ. 209.4 206.1 203.5 211.1 213.9 -1.5 -1.3 +3.7 +0.3
China, DPR Korea 39.9 Al.1 42,9 AS.8 49.9 #3.0 .3 6.7 +3.8
Industrislized merknt
economies 442.8 400.3 337.8 343.0 371.3 -9.6 -15.6 1.5 -2.9
Developing countries S4.6 58.5 60.3 63.¢ 74.1 +7.1 +#3.1 +5.4 +5.2
VWorld 746.7 706.0 64A.5 6€63.5 709.2 -5.5 -8.7 +3.0 -0.9
Source: 1. Iron snd Steel Intermationsl, Vol. 51, Bo. 2, April 198A.

2. UNIDO, The Iron snd Steel Tndustry: Preseant Situation, Prospects and the

Beed for Wore Integrated Dev.lopment of the Irom and Stesl and Cspital goods

Indstries, Issue Paper I, 21 February 1986 (ID/WG.458/11).

In 1984, seven developing countries (five in Asia and two in Latin
America) accounted for 87.5 per cent of the iron and steel production of
developing countries.

Recently estimated world annual production capacity is about 1 billiom
tonnes comprising some alternative routes for steel production. The
traditional blast route using coke to produce pig iron is being replaced by
the direct reduction route and other modern technology based on electric arc
furnaces.

Total crude steel output in market economies is still expected to
increase by about 2 MTPY betwecen 1984 and 1986. During that period, 15 MIPY
of capacity is expected to close and to be replaced by 17 MIPY of new
capacity, while some 23 MTPY is expected to be added by centrally planned
economies between 1984 and 1989.1/

1/ See "World Iron and Stecl Events”, Arab Steel Acier Arabe, No.130,
1985.




AL the beginning of 1984 the western world's electric steel furmaces
operated at an estimated 74 per cent of total capacity of 180 MTPY; basic
oxygen convecrters worked at 63 per cent of 452 NTPY capacity; open hearths
operated at 68 per cent of 27 MTPY capacity.

In 1984 tae structure of crude steel ocutput manufactured through
different routes was as follows:

Western world Planned economies
Oxygen steel - 65.1 per cent 33.5 per cent
Electric steel - 30.3 per cent 3.3 per cent
Open hearth - 4.6 per cent 53.0 per cent
In centrally planned es, open hearths accounted for an estimated

53 per cent of total output.-—

In the 1970s steel consumption increased substantially in centrally
planned economies and developing countries, but it stagnated in industrial
market economies. Consumption of steel in industrial market economies
amounted to 61.6 per cent of total world steel consumption in 1970, followed
by centrally plamned economies (25.8 per cent) and developing countries (12.6
per cent). EKarly in the 1980s the share of industrial market economies was
47.2 per cent of the total, while the share of centrally planned economies
accounted for 38.4 per cent and developing countries 14.4 per cent. The
annual growth of world steel consumption for this period was only 0.9 per cent
compared with 6.0 per cent in the 1960s. The 1980s witnessed a slowdown of
the annusl growth rates in industrialized market economies (-1.2 per cent) and
recorded an increase of these rates in centrally planned economies of (+3.8
per cent) 2ad developing countries (4+1.8 per cent). 2/

In the forecasts mele by IISI in the mid-1970s./the demand for stesl was
expected to increase and to reach the pesk of the five year steel cycle in the
mid-1980s. The totsl world steel demend was expected to resch1.144.4 million
tons in 1985 up from 939 million tons in 1980. The actual figures for these
years are as follows:

1980 - 727,8 wmillion tomnes, and
1985 - 722,.6 million tonnes.

In 1984 the total consumption of stesl was 715 NTPY. The most relevant
aspects of consumption and production bslsnces were the serious deficit in the
United States of America snd developing countries and the significant increase
in the surplus of Japsn and the EEC countries. Centrally planned economies

have practicslly achisved a balance between ti
table II 1.2). consumption and production (see

1/ Steel Statistical Yearbook 1986, IISI.

2/ 8See: (a) "Structural changes in the Iron and Steel Industry”. Study,
Rconomic Commission for Burope, United Nations, WNew York, 1979; (b) L.J.
Holsehuh, "The World Steel Situation: an IISI View”. "All Ta’'awon Al-Sina’e”.

"Industrial Co-operation in the Arsbian Gulf”, GOIC, Issue Mo0.15, Fourth year,
April 1983.

3/ Projection 85 World Steel Demand IISI 1972.




Table II 1.2. Balances of steel consumption and production in 1984

(million tonnes of crude steel equivalent)

Economic groups Consumption Production Balance
Centrally planned economies 214.0 213.9 - 0.1
China, DPR Korea 65.0 49.85 -15.15
Industrialized market econoaies
Total: 339.0 371.3 +32.3
USA 115.0 84.5 -30.5
EEC(10) countries 93.0 120.2 +27.2
Japan 74.0 105.5 +31.5
0 her industrialized market
economies 57.0 61.1 + 4.1
Developing countries 97.0 74.09 -22.91
ESCWA region2/ 6.2 1.9 - 4.3
Total World 715.0 709.14 - 5.86

Source: UNIDO, the Iron and Steel Industry Present Situation, Prospects and

the Need for More Integrated Development of the Iron and Steel and Capital
Goods Industries. Issue Paper I. 21 February 1986. p. 8. (ID/WG.458/11).

Certain figures have been revised.
a/ Estimation based on the data available in the joint ESCWA/UNIDO
Industry Division.

The annual rate growth of consumption by developing countries for the
period 1980-1985 estimated by the IISI was 1.6 per cent. Actual consumption
of steel in these countries accounted for 97 MIPY in 1984. For the period
1985-1995 the forecast rate of growth of consumption in developing countries
will be even greater, 2.8 per cent while the consumption of developed
countries will continue to decrease at an annual rate of 0.5 per cent.l/

The iron and steel industry is not new to the Arab world. The first
steel plant was established in Egypt in 1947, and then some steel
menufacturing plants were launched in almost all countries of the Arab world.
In 1982 actual designed capacities in the Arab world were as follows:

Iron production ~ 4.5 UTPY
Crude steel production - 4.7 MIPY
Rolled steel production -~ 6.1 MIPY
Tube production ~ 0.8 MTPY

In 1983 the total output of crude steel in Arad countries amounted to 2.5
MTPY and the actual production of rolled products was about 3.2 MIPY (see
table 2, amnex 1). Demand for rolled products has been doubled since 1974 and
accounted for 10.5 MIPY in 1983.

1/ UNWIDO, "The Iron and Steel Industry: Present Situation, Prospects and
the Necd for More Integrated Development of the Iron and Steel and Capital
Goods Industries”, Issue Paper 1. 21 February 1986, (ID/WG.A58/11).
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The total capacity for rolled products reached 7.7 MIPY in 1985 but the
Arab world remains so closely dependent on foreign suppliers to meet its own
demands for all kirds of steel commodities. This reveals that the steel
mamufacturing plants in the Aradb world are working at 40 to 60 per cent of
their designed capacities which thus means a widening gap between supply and
demand. This is due to many reasons, among which are the following:

- The insufficiency of skilied personnel to be employed or to carry out
work;

— The workers®' drain and their instability due to problems of salaries,
housing, inadequate transport, commumication;

— The deficiency of maintenance programmes and inadequate implemeniation
of those that are available to ensure designed efficiency;

- The lack of the necessary spare parts for long-time operating
equipment;

- An inadequacy of raw materials according to necessary specifications.

However, the projects which are under way or in the planning phase in
several Arab countries are designed to reduce this gap.

Schematically, the Arad iron and steel-producing cc.ntries can be
classified in three major gt:oups:l’ '

The Nortl., African group: Algeria, Libyan Arab Jamahiriya, Mauritania,
Morocco, Tunisia

The Middle Eastern group: Egypt, Jordan, Lebanon, the Sudan and Syria

The Gulf group: Iraq, Kuwait, Qatai, Saudi Arabia, Bahrain, Oman and
the United Arab Emirates

The last two groups, excluding the Sudan, comprise the ESCWA region with
the People's Democratic Republic of Yemen and the Yemen Arab Republic.

The iron and steel industry in the ESCWA region consists of a number of
modern iron and steel manufacturing plants. The first open hearth furnace
operation began production in Egypt at Abu-Zaabal in 1949. The Ahlia plant
was the next in 1953. The first Arab integrated steel factory was also opened
in the region in 1958 (Egypt). Modern generation electric furnaces in
semi-integrated plants were installed in Egypt in the 1950s and 1970s.
Recently, direct reduction has started, the first plant adopting it being the
Qatar Steel Plant (QASCO) in 1978. This was followed by 400,000 tonnes
capacity plant in Iraq and the Saudi Iron and Steel Co. (HADEED) at Jubail in
Saudi Arabia with an 800,000 tonnes annual capacity.

1/ Based on the classification proposed by Lhc Arab Iron and Steel and
Metallurgical Institute reproduced from the Arab Metallurgical Wews. Wo.72,

1983.
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The iron and steel industry in the ESCWA region is characterized by a
wide diversity in the tvpe of plants in the various countries (see table 3,
annex I).

The region's production capacities accounted for only 0.5 per cent of the
world’'s installed capacities in 1982: the region produced only 0.3 per cent of
the total amount of the world's crude steel, while the rogion's total demand
for finished steel products was about 1.5 per cent of the world demand in
1982.1/

The structure of the actually installed capacity in Lhe region in 1982
was the following:

- Iron production - 2.5 MIPY or 55 per cent of total Arab world
- Crude steel production - 3.1 MIPY or 65 per cent of total Arab world
-~ Rolling steel production - 3.3 MIPY or 60 per cent of total Arab world
— Tube production - 0.3 MIPY or 40 per cent of total Aradb world

In 1983 the total output of crude steel reached 1.3 MIPY; finished steel
output amounted to 2.1 MTPY.

Most of the existing iron and steel plants in the region have been built
on the basis of individual local needs and rescurces of the region's countries
in the light of localized ecomomic and industrial policies. Therefore, 1t
would not be an exaggeration to say that so far there has not been due
emphasis on balanced linkages with the pace-setting industries, (namely,
capital goods and consumer-durable industries) in development of the region's
iron and steel. In turm, this limits the creation of coherent national and
regional productive systems and of integrated development of different sectors
within a country as well as their regional co-operation.

B. Demand and supply - present status

Almost all countries of the Arab world are parlicipating in ‘.he
production of some forms of iron and steel products. The production of steel
increased in the Arab world from 265,000 tonnes in 1965 to 1.6 million tonnes
in 1975 and 4 million tonnes per year in 1980. The estimates made by different
Arab and international institutions placed the consumption of finished steel
products in the early 1980s at approximately 10-10.5 million tonnes per year.
Assuming a conservative growth rate of about 5 {o 7 per cent per year proposed
by these Arab and international organizations, the demand for steel in the
total Arab world can be expected to increase as felows:2/

1/ ESCWA estimation based on Steel Market in 1982 (ECE/Stecl/42) and
Structural Changes in the Iron and Steel Industry, (ECE/STEEL), 1979 Papers of
AISU BRolling Mills Symposium, Damascus, June 1985,

2/ - "The current situation in the field of rolling in the Arab World and
the demand expectation for rolled steel products between 1990-2000" by th
AISU general secretariat, Arab Steel (Acier Arabe), No. 133, June 1985;

- Arab Metallurgical NWNews, Wo. 172, December 1983;

- UNIDO, Tentative projection of steel demand in the ESCWA region, Sectoral
Studies Branch,Division for Industrial Studies, Vienna, 28 Octobar 1985.
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Million tonnes per year

Names of Institutions 1990 1995 2000
AISMI 21.0 26.9 33.5
AISU - 20.7 26.3 32.6
UNIDO (as optimal scenario for the ESCWA region) 15.1 20.7 28.1

The data published by AISMI for a 15 year projection of both the demand
volume and the capacities planned for the manufacture of steel products in the
Arab countries by the year 2000 show that production capacities are expected
to be lower than the demand level (see table 11.2.1). According to AISMI only
about 79 per cent of the requirements are expected to be met in 1985. This
vate will progressively decrease to 67 per cent by the year 2000. This means
that the projected production capacities will be unable to cover the
increasing demand for finished products. The gap between supply and demand
should be on the order of 11 million tonnes by the end of the century.

Table 11.2.1. Bstimates of production capacities and demand for
finished steel products in the Arab world in 1985 - 2000

(000 Tonnes)

Demand Installed and Gap between demand
Years Products range estimates projected prodi- and installed
ction capacities capacities
1985 Reinforcing rod 8,249.8 7,153.6 1,096.2
Sections 3,245.8 1,885.0 1,360.8
Flat products 4,198.8 2,415.0 783.8
Total 15,694.4 11,453.6 3,240.8
1990 Reinforcing rod 10,960.0 9,392.6 1,567.4
Sections 4,406.8 2,275.0 2,131.8
Flat products 5,707.1 2,415.0 2,292.1
Total 21,073.9 14,082.6 5,991.3
1995 Reinforcing rod 13,910.5 11,462.0 2,448.5
Sections 5,606.5 3,359.0 2,247.5
rlat products 7,413.6 6,665.0 748.6
Total 26,930.6 21,486.0 5,444 .6
2000 Reinforcing rod 17,074.3 11,906.0 5,168.3
Sections 6,962.3 3,859.0 3,103.3
Flat products 9,542.1 6,665.0 2,877.1
- Total 33,578.7 22,430.0 11,148.7
Source: Arab NMetallurgical Wews, Arad Iron and Steel and Metallurgical

Institute, Wo.172, December 1983.

Certain figures have been revised.
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The other estimates, made by AISU, assumes that no change is foreseeadble
in the structure of demand for finished products in the Arab countries by
2000. Reinforcing bars, avre expected to continue to rank first among the
products in demsand, reflecting the heavy demand of the building sector. This
commodity is understood to account for 52 per cent of demand in 1985 and for
51 per cent st the end of the century. Flat products are expected to account
for 27 per cent of demand in 1985 and for 28 per cent by the year 2000. The
volume of demand for sections is forecast to be of the order of 20 per cent
during the samc pcriod-l-’. In table 1i.2.1 one can see that by the end of
the century, the region will require net imports of at least 11 million tomnes
per year of major finished steel products alome. The gap between production
and consumption will continue, and it is not expected to be bridged even if
the plants work at their full designed capacities. This gap is sufficient to
justify an accelerated expansion of the domestic steel industries.

In most of the ESCHWA countries, plans have been made and are in execution
stage for the development of the steel industry in the 1980s, either by
installing new fully integrated plants like in Saudi Arabia and in Iraq or
semi-integrated plants, mills of different types or expansion of existing
plants as is being done in Egypt. These plants are at different stages, from
ideas for future development to actual plants under construction.

The trtal capacity for the manufacture of finished steel products in the
ESCWA region was 3.7 million tomnes in 1980 and amounted to 4.9 million tomnes
in 1985. Some countries of the region were not able to achieve their
ambitious plans due to the emergence of unexpected political and economic
developments in the region (see table 1I1.2.2).

The greatest increase in capacity was reached by Gulf countries from 1980
to 1985 with the average annual growth rate of 11.3 per cent while the average
annual growth rate in non-Gulf countries asccounted for only 2 per cent. Egypt
snd Saudi Arabia are the major holders of +he installed capacity in the region
(58 per cent).

Between 1985 and 1990 some countries of the region intend to modernize
their production capacity and increase industrial output in the coming years.
There may be a few stesl projects for the People's Democratic Repubdblic of
Yemen and the Yemen Arad Republic. According to the IISI estimation the
demand for iron and steel products in the region s expected to be increased
from 5.4 million tonnes in 1980 to 9.7 million tonnes in 1985 and 13.1 million
tonnes and 19.2 million tonnes in 1990 snd in 2000 respectively (see table 4,
amnex I).

Y/ "The current situation in the field of rolling in the Arad
world and the demand expectations for rolled steel products bdetween

1990-2000". AISU general secretariat. Arsh Steel (Acier Arsbe), ¥Wo.133, June
1985.
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Demand for certain finished products is closely related to particular
sectors of the economy. Steel rails and other railway materials are required
in the development of the railway system; tubes and pipes are used
predominantly by the oil-producing industry; tinplate is sold to the canning
industry, which in turn generally depends on the export of cammed food
products; and demand for wire products is associated with animal husbandry and
sgrarian reform programmes. Usually, the building and construction industry
is active in the early stages of industrialization, and this promotes the use
of bars, light sections and galvanized roofing materials.

Because of non-availability of appropriate statistical data, it is
impossible to compare the patterns of consumption of steei within the sectors
of economy in the ESCWA countries. Howevar, the percentage distcibution of
imported steel products in the ESCWA region (table I1I.2.3) shows that the
major consumers are the construction industry (sections) and infrastructural
system (tubes and fittings). Some other products are used in the construction
industry as well as gas, water and electricity systems.

Table 1I.2.2. Planned and existing capacities for finished
steel production in the ESCWA region
(000 tonnes)
Expectation Actual existing
Expected increment Total expected in 1985
up to 1985 installed
1980 capacity in 1985
Egypt 1875 1550 3425 1910
Syria 140 490 630 140
Jordan 166 230 396 396
Iraq 455 880 1335 455
Xuwait 160 - 160 160
Ssudi Arabia 140 800 940 940
Qatar 330 - 330 330
U.A.E 1118/ 154
Lebanon 420 - 420 420
Bahrain - 25 25 -
Total 3797 3975 76612/ 4905

Source: Compiled by the Joint ESCWA/UNIDO Industry Division derived from:

- Arab Iron and Steel Union, Statistics Published and presented to the
Second Aradb Congress on Steel Industry, Bahrain, 1982;

— AISU Paper on Rolling Mills Symposium (Damascus June - July 1985), Arab

Steel (Acier Arabe), ¥Wo.133, June 1985;

- AIDO, Study on Iron and Steel Industry, 1980.
a/ In 1978

b/ Except for U.A.E.
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Table 1I.2.3. Percentage distribution of semi-finished and
finished steel products imported into the ESCWA region

Type of products 1981 1982 1983
- Inxots and senmis 5.9 5.3 6.1
- Heavy sections 4.6 4.6 5.6
— Light sections 41.0 45.2 42.2
- Places 5.3 4.6 4.6
—~ Sheets (less than 3mm) 9.0 8.3 9.8
- Strip 1.4 1.3 1.7
- Tinplate 1.3 1.1 1.4
- Railway track material 0.6 1.8 2.2
- Wire rods 2.2 2.6 3.4
- Wire 1.2 2.0 1.9
- Tubes and fittings 24.8 19.3 20.3
~ Wheels, tyres and axles 0.05 0.06 0.2
- Others 2.65 3.84 0.6
Total products 100.0 100.0 100.0

Source: Compiled by the Joint ESCWA/UNIDO Industry Division based on
Statistics of World Trade in Stecl. Economic Commission for Europe, New York,
1984.

Kence, it may be no exaggeration to say that the major consumers of _.eel
products in the ESCWA region are the construction industry and the industrial
infrastructure. More than 70 per cent of the total produced and imported
steel products, bars, rods, sections, rails, pipes, tubes and some quantity of
flat products, are consumed by these two sectors (see table 1I1.2.4).

In this connection, it must be realized that the steel demand pattern in
the ESCWA countries is not the same as in the developed countries. Table
11.2.5 shows the pattern of consumption of steel in the United Kingdom, Japan
and Federal Republic of Germany in 1983. This illustrates the pattern in
developed economies. It may be mnoted that from 73.2 per cent in the United
Kingdom to 91.6 per cent in the Federal Republic of Germany, steel is consumed
by w-nufacturing industries, while the share of construction industrics is
only 5.8 per cent in FRG to 22.2 per cent in Japan.

It is to be noted in this connection that the region is reaching a phase
of gradual completiuvn of its construction and infrastructural facilities;
tousing, tourism facilities, storage, pipelines, ete. Thus, in the near
fulure, the region might face a slowing down in the internal market
consumption of the basic steel products. Unless intensive development of

manufacturing downstream industries will be able to bring about a new impulse
to demand for steel products.




Table 11.2.4. - u
d
i Ingots Heavy Light Sheets (less Hoop snd Railway Mice Tubes snd Wheols, Total
Product Year and semis Sections Sections Plates than IJmm} strip track rods Wire fittings tyres and product
Destination Tinplate materisl axles
Widdle East 1981 499 $19 4,160 512 107 138 110 n F11] 196 2,229 4 9,406
Total 1982 58¢ 225 5,565 23 1,228 89 66 158 233 961 966 4 10,314
1983 4SO 242 S.171 1s3 862 109 13 129 229 353 1,525 8 9,562
Bsahcain 1981 - 4 24 3 6 - $- - 3 2 18 - 63
1982 - ® 13 8 [} 1 - - 7 1 16 - 101
1983 - ) 19 [ 4 1 - 2 2 14 LY}
tgypt m n [T e s2 7 8 42 11 29 16 104 3 174
1982 1 42 (Y1 43 s3 9 34 30 6 17 186 1 947
1983 27 (1] L) M 48 a5 1C 1 124 139 24 175 [} 1,217
Jordan 1981 14} 14 60 8 23 H) 3 1 3 ? 23 - 288
1982 110 - 13 59 9 26 3 5 - ] 6 51 - 290
1983 74 14 76 ] 19 1 3 - ¢ 4 29 - 234
Yuweit 1981 e 65 456 73 74 18 S 16 30 9 17 - 83
1982 63 a7 sos 55 84 16 2 1 28 9 117 - 930
1983 16 38 382 49 51 20 33 - 17 14 17 - 607
Lebanon 1981 111 ? 42 [T 42 13 8 - 14 6 15 - 347
1982 90 13 66 13 52 11 ? - 17 6 25 - 302
1983 83 20 127 23 a9 9 ? 2 20 ] 22 37
Iraq 1981 24 73 06 43 14 16 13 26 32 32 426 - 1,365
1982 S4 47 518 3 124 16 7 3 34 44 158 3 1,069
1903 ] 21 326 12 42 10 15 26 12 20 AS 1 538
Saudi Aradbias 1981 1y 182 1,058 265 263 48 21 22 71 69 1,09 1 3,935
1902 229 ~— 3,362 -— 738 11 - 13 55 8558 ~ - 5,320
1983 214 — 2,923 108 454 10 24 - 248 m - 4,802
Syvia 1981 $3 1 399 43 n 29 14 - 10 3s 46 - 158
1982 35 L} [} ] 8 33 [ ] ] 4 [} &) - 187
1903 14 14 137 23 27 15 9 - 11 L] ]} - 293
Other Middle Easti’/ 1981 2 70 390 ” " A 4 1 13 20 A24 - 1,108
1982 ) S0 409 64 115 14 2 1 14 17 428 - 1,198
1983 14 (11 590 16 131 3 13 - 22 n AlA 1.3%0

Soucce:
Yote:

Zcononic Commission for Rurope.
8) - Lasse then 1,000 tonnes

b) —> Together with the products pointed

1/ Othecr Niddle Bast: Democratic Yemen; Gaze SBtrip; Neutral Zone; Oman; Qatar; United Acvab Emicates; Yemen.

Statistics of world trade in steel, Mew York, 1991, 1982, 1883, 1984,

- 91 -
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Table 11.2.5. Consumption of iron and steel products by sectors
of the economy in some developed market economies

United Kingdom Japan German F. Republic
000t k 3 000t % 000t ; 3
- ¥smufacture of machinery
(excluding electrical) 455 7.8 948 A.8 393.2 8.9
- Banufacture of electri.sl
aachinery 188 3.2 1546 7.8 317.6 7.1
- Shipbuilding 115 2.0 2328 11.8 107.9 2.4
- Motor vehicles, cycles and
aircraft 680 11.7 5903 30.0 2175.0 48.8
~ Manufacture of other metal
products 2809 48.4 4602 23.4 1087.4 24.4
Total manufacturing 4247 73.2 15327 77.8 4081.1 91.6
~ Housing, other buildings and
civil engineering 255 4.4 4370 22.2 168.9 3.8
- Mining sectors 405 7.0 -~ - - -
-~ Other sectors 896 15.5 - - 205.5 4.6
Total 5803 100.0 19697 100.0 4455.5 100.0

Source: Economic Commission for Burope. “The Steel Market in 1983" United
Wations, ¥Wew York, 1984.
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C. Irends in apparent consumption in the ESCHA region

The actual consumption in a country during a period equals total
deliveries of steel to consumers minus changes in steel stock. Since
statistics of stock changes are often lacking, the sum of production and net
imports is generally used as a proxy for steel consumption, and referred to in
this report as, apparent consumption of steel products:

Appacent consumption = imports + production - exports.

Table 17.3.1 shows apparent iron and steel consumption for the period
1975-1982.

With respect to export, only Qatar and Kuwait export iron and steel
products, the latter in relatively small quantities.

The regional consumption in the year 1975 was 6.5 millicn tomes; in
1982, it increased to reach 10.3 million tonnes, that is approximately double
the smount in seven years. For different periods of time annual growth rates
have been calculated for apparent consumption, and are shown in table I1I.3.1
Ssudi Arabia has the highest growth rate, starting with 16.7 per cemt for
1975-1980, 26.7 per cent ror the period 1977-1982, and 19.2 per cent for the
whole period of 1975-1982. Kuwait has the second highest rate of growth, with
13.9 per cent, 9.4 per cent and 15.3 per cent respectively. The annual
consumption of most countries shows a great deal of fluctuation, and the total
apparent consumption in the region shows an annual growth rate for the first S
years of 8.9 per cent. The 1977-1982 growth rate is 9.5 per cent while for
the whole period (7 years), the annual rate of growth is around 6.0 per cent.
The region therefore has been passing through a period of high increases in
apparent consumption.

Approximately 80 per cent of apparent consumption of the region comes
through imports, thereby showing the great dependence of the region on imports.

The total regional imports of semi-finished and finished steel products
amounted to 8.7 million tonnes in 1982 showing a seven-time increuse since
1965. Annual growth rate of the imported steel products in total consumed
steel accounted for 9.2 per cent in this period (see table 1I.3.2). Imports
in all BSCWA countries were on the increase till 1980. Three countries
(Bahrain, Kuwait and Saudi Arabia) kept their dynamic position in imports,
till the year 1982, while the others had considerable fluctuations in the
process.




Teble II.3.1. Apparent consumption of steel for the period 1973-1992

Hetric tonnes

- 61 -

Country/year 1978 1976 1977 1978 1979 1980 1981 1982 iﬁ?%%

1. Bahrain 44800 37420 74250 53059 30210 56964 59400 98590 4.9 5.6 12.0
2. gypt 2072800 1882079 1582492 1935267 2435019 26712993 2073171 2775610' 5.2 2,3 -2,3
3. Jordan 72000 203813 227054 190945 A34282 205128 376031 198340 n.? -2.% 15.5
4. Ruweit 315500 502642 530140 523382 647220 604665 767030 830380 13.9 9.4 15,3
S. Lsbanon 247400 68800 293027 289400 237700 283960 202740 274900 2.8 -1.3 1.4
¢. Ivaq 1500800 1736291 439800 877000 2539450 1852140 1217110 794330 4.3 12,8 -8.6
7. Qatar 160000 119879 136648 159374 114725 115323 517573 191178 -6.3 6.9 ~2.%
8. Oman 146000 129000 59571 49961 77756 91963 192846 261729 8.7 34,4 8.7
9. Saudi Aradia 1039100 970352 1024499 1460257 3141343 2238000 30566000 4231000 16.7 26,7 19.2
10. Syria 44200 820313 693649 671997 963966 998861 824760 768299 17.3 2.1 8.1
11. U.A.B. 345000 793000 848000 577372 791357 8A9774 879139 882931 9.3 0.8 1.5
12. Yemen Arad Republic AN . e s e eve e e vee .- ‘e
13. Pecple's Democratic Republic e oee e 10385 18153 26901 10733 16662 o 9.5 12.0

of Yeman

Total 6589600 7263581 5929130 6800569 11431183 10076674 10257133 10334000 8.9 9.5 5.8
Imports/consumption (%) 66.2 69.9 68.4 16.5 81.8 8l1.2 8.9 83.2
Source: Compiled by the Joint ESCWA/UNIDO Industry Division derived from:

- Wational Trade statistics of the ESCWA countries published in years 1977-1984
- Rconomlc Commission for Europe. Statistics of World Trade in Stesl, Wew York, Published in ycars 1977-1904
- "Arab Ivon and Stesl Union Forecast” by the AISU General Secretariat, GOIC publication, April, 1984,




Table II.3.2.

(selected years)

1%3 1970 1978 1980 1901 1962 190

000t % ooot 000t * ooot * 000t % 000t L 000t *
Bahrein 13.2 1.0 3.4 44.8 0.8 5.0 0.8 2.0 0.8 9%.0 1.1 114.2 1.7
et 207.¢ .6 370.8 8448 16.8 907.7 13.4 738.5 9.2 9429 10.8  929.3 14,2
Ireq* 199.9 12.9 348 N 2.3 1993.2 21.¢ 1208.7 15,2 928.8 10.6 334,90 5.4
Jordan - - 48.1 72.0 1.4 183,90 2.1 2%%.) 3.2 M4 2.6 1337 2.1
Ruwait® 134.9 10.9  113.4 M71.2 8.4 493.2 6.7 748.9 2.3 04.] 9.7 6%.8 10.¢
Lebanon 204.6 6.5 227.3 247.4 4.9 2851 3.9 2073 3.6 306.0 3.8 2748 A2
Ssudi Aredia® 244.0 197  192.4 102¢.3 20.0 2220.8 30.2 298¢.6 37.2 Al121.5 AT.1 2030.3 448
syris n.s $.7  206.7 3¢1.2 1.4 683.7 .3 TJ22.¢ .0 117.7 1.3 193.4 3.0
Otherse 143.4 1.7 172.3 9.3 13.8 ees.1 12.0 1012.3 12.6 1162.9 13.3 98,7 14,0
Total BSCWA reglon 1239.1 100.0 1704.4 $088.5 100.0 73¢2.4 100.0 0023.6 100.0 873¢.0 100.0 ¢533.7 100.0

Souree: Compliled by the Joint RSCHA/UWIDO Industry Division based on Statistics of World Trade in Steel.
rope, Ceneva. Published in years 1980-1904.

® At least four countries have s share of imports smounting to more tha.

60 per cent of total imported products. They ere:
1980 1902 1983
Ssudi Aredble - 3% Saudi Aveabis - 47.1% Ssudi Arsbia - 45.5%
Ireq - 21.6% Rgypt - 10.8% sgypt - 14.35%
Raypt - 13.4% Iceq - 10.6% Tvait - 9.2%
Total S % 6.5 % 0.1 %

The great decrease in consumption of stesl in Iveq from 1.8 alllionm
toones in 1980 to 0.7 million tonnes in 1903 as well as the decline in ite
share of thw region's total imports, from 2°.6 per cent in 1980 to 5.4 pear
cont in 1983, affected to & large extent total stesl consumption within the

veglon.

Sconomic Commission for
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There was a great jump in the ESCUA region's imports between 1978 and
1979, where imports of 1979 mnearly doubled that of 1978. 1In 1982, Saudi
Arabia, the largest importing country of iron and steel products, accounted
for nearly half of the total imports of the region.

The average annual growth rate for the region’s total imports &s been esti-
mated as follows:

In the period 1975-1980 13.7 per cent
In the period 1975-1982 8.2 per cent

The average anmual growth rate for the whole period is 8.2 per cent.
This increase of imports is not expected to continue at this rate, and the oil
producing countries (msin importers) are expected to have a lower rate of
growth in imports, becasuse the coustruction boom which they have passed
through in the 1970s will decline.

Decrease of imports by about 20 per cent in 1983 in comparison with 1982
can be explained by the following:

- Perceptible decline in economy of the region;

- Gradual decline in the construction boom;

- Making better use of available stock;

- Putting into operation new capacities in the region;

- Emergence of unfavourable politicsl and economic developmant, etc.

The share of the annuslly imported products used by construction and oil
sectors of the region smounted to around 65 per cent in the years from 1980 to
1983. Sections, tubes and fittings were consumed practically by sll countries
of the region in large volume. 1In 1983, the total share of these products was
77 per cent for Kuwait, 70 per cent for Ssudi Arabia, 62 per cent for Iraq and
64 per cent for Egypt. The totsl consumption of these imported products in
Oman, Qatar, the United Arad Emirates and both Yemens amounted to 78 per cent
of their total steel imports.

In the Arad countries consumption of steel has besn concentrated mainly
in oil fields, infrastructure and housing. The average yearly rate of growth
was 13 per cent in the years 1965-1980, while in the highly industrislized
countries of Worth America and luro’o this index did not exceed annually 6.9
per cent in the years 1965-1979.1 Major trade partners of the region
are the EEC countries and Japan. Table 5 (annex I) shows a dynamic
penetration of Japan into the region's market. While the totsl share of seven
EEC countries sccoomted for 48.7 per cent in 1981 and 26.3 per cent in 1982,
the share of Japan's exports amounted to 48.5 per cent snd 67.5 per cent in
1981 and in 1982 respectively.

1/ Structural chenges jin the Iron snd $teel Industry, (ECE/STEEL/20),
Wew York, 1979, p. 108,
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The world statistics indicate that the high rates of growth in steel per
capita consumption, besides Japan and the centrally planned economies, were in
Latin America. The absolute record was set by Arab countries where net
overall growth over the period 1965-1979 reached well over 600 per cent
(1965 = 100 per cent).l/

About 88 kg per capita of steel products consumed in the region from 1977
to 1981, were imported, while the other 22 kg were manufactured within the
region. The average per capita consumption of steel during this period
amounted to 110 kg, demonstrating a rather impressive level of consumption
compared to the average for developing countcies as a whole (29 kg) and
various developing regions, ranging betweem 15 kg in Asia and 97 kg in Latin
America (see table 6, ammex I). The trend of per capita consumption for
ESCHA region shows a great deal of fluctuation. The average per capita
consumption in the vregion was 90 kg in 1975 rising to 113 kg in 1982, an
increase of 23 kg. The year 1979 registered the highest figure of 140 kg.
Some countries registered high rates of growth in per capita consumption while
others showed very low rates (see table II 3.3).

Table II. 3.3. Per capita apparent consumption in terms of product

Country 1975 1977 1978 1979 1980 1981 1982
1. Bahrain 164 256 178 99 181 184 297
2. Bgypt S6 40 A8 59 63 48 40
3. Jordan 26 78 63 138 87 111 56
4. Fuowait 314 485 435 506 AA6 537 572
S. Lebanon 89 107 107 89 106 105 100
6. Iraq 136 245 71 201 141 89 56
7. Qatar 935 690 151 1.876 430 2.086 741
8. Oman 190 73 59 89 103 206 276
9. Ssudi Arabia 143 129 176 365 343 328 413
10. Syria 59 86 80 111 111 88 79
11. V.A.E. 1.079 1.401 891 1.150 1.170 1.153 1.107

12. Yemen Arab Republic
13. People’s Democratic
Republic of Yemen 6 6 6 10 14 5 S

Average 90 77 85 140 130 118 113

Source: Compiled by the Joint ESCWA/UNIDO Industry Division derived from:

- Table II. 3.1 from the present study;

- UMESCWA, 1973-1982 Statistical Abstract of the Region of the Economic
Commission for Westerm Asia. Seventh issue. Baghdad, 1984.

1/ Structural changes in the Iron and Steel Industry, (ECE/Stecl/20),
Wew York, 1979, p. 109.
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Per capita consumption of steel 1is one indicator of economic
prosperity. Long-term trends in steel consumptior are principally determined
by the level of economic development and by the structure of the economy.
Although short-term variations in steel consumption and overall economic
activity will occur periodically, both steel consumption and gross national
product continue to increase when the economy has reached industrial maturity.

For example, figures 2, 3 and 4 show the relationship between such
characteristics for 1960-1984. These figures testify that during the period
under review for all three countries there is a practically linear dependence
between these variables - per capita steel consumption is increased with the
increase of GNP, the figures are also a good confirmation of a general
tendency of sharp increase of steel consumption during the initial stage of
industrialization.

Relatively high per capita consumption distinguishes 0il exporting
countries from the others in the region. Average per capita consumption in
these countries amounted to 178 kg in 1972 and 232 kg in 1982. 1In spite of
high annual growth rates of domestic production in the GCC countries (annual
steel production increases amounted to 26 per cent from 1972-1982), dependence
on imports also remained high.

Table II.3.4 Development of supply and demand in the GCC Countries

1972 1982 Average a%?ual increase
Production (000 tonnes) 70 705 26
Consumption (000 tonnes) 1123 8490 22.4

Source: Gulf Organization for Industrial Consulting, Strategic Plan for
Developing Iron and Steel Industry in the Arab Gulf Region, vol. 3, 1985.

The contribution of local production for local consumption amounted only
to 6.2 per cent in 1972 and 8.3 per cent in 1982.

Table 1I.3.5. Contribution of local production in local consumption
in GCC countries

1972 1982
Quantity % Quantity %

Production (in thousand tons) 70 6.2 705 8.3

Concumption (in thousand tons) 1,123 100.0 8,490 100.0

éggggg: Gulf BFE;Rization for._industrial Consulting. Strategic Plan for
Developing Iron and Steel Industry in the Arab Gulf Region, vol. 3, 1985.
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Figure 2

Saudi Arabia
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D. Consumption of rolled products in Arab countries

The estimstion made by the Arab Iron and Steel Union for the Arab world
shous that total apparent consumption of reinforcing bars, wire rods, segments
and flat products reached 10.5 million tons im 1983. In comparison with 1974,
this is an important increase which represents 5.5 million tomnes, i.e., 52
per cent.

Currently, reinforcing bars and wire rods are in huge demand in the Arad
world, representing 60 per cent of total rolled products consumed in 1974 and
55 per cent in 1983; th-n come the flat products (with 24 per cent in 1974,
and 31 per cent in 1983) and finally sections (10 per cent in 1974 and 14 per
cent in 1983).1/

The consumption/production gap represented, in 1983, 1.7 wmillion tons of
reinforcing bars and wire rods, 0.423 million tonnes of flat products and 0.76
million tons of sections. The local production is still low as it reached 29
per cent in 1983, for reinforcing bars and wire rods, 11 per cent for
sections, and 42 per cent of flat products, which makes the Arab countries
import considerable quantities of rolled products to meet their needs.

It is expected that the fulure total demand of reinforcing bars, wire
rods, sections and flat products will reach 20.6 million tons in 1990 and 32.6
million tons in 2000. This foracast for the future was made by AISU based on
historical analogy in the consumption of the years 1974-1983.

Sometimes the demand level differs to a great extent from country to
country. It is expected that four countries (Algeria, Egypt, Iraq and Saudi
Arabia) will reach more than 55 per cent of the future total demand for rolled
products in 2000. As regards the share of these rolled products, in the
future demand, it is expected that there will not be any radical change, and
that the ratioc of every product will be as follows:

1983 1990 _2000
Reinforcing bars and wire rods 55% 52% 51%
Flat products 31% 26% 29%
Sections 14% 22% 20%

E. Interregional trade in the ESCWA region

Qatar and Kuwait have been able to fulfil their local needs in steel
bars for Qatar, and pipes for Kuwait. Surplus production has been exported to
neighbouring countries. According to the Kuwaiti Company for Metallic Pipe,
the only products in this field which are exported by Kuwait are spiral welded
steel tubes and a small quantity of wire products.2/ The following table shows
that both Qatar and Kuwait have been exporting to the region since 1982 (sec
tabies 11.3.6 and 11.3.7)

1/ The AISU Gencral secretariat, The Paper on rolling mills symposium,
Damascus, June July 1985. Arab Steel (Acier Arabe), No. 133, Junc 1985.

2/ See Gulf oOrganization for Industrial Consulting, Strategic Plan for
Developing Iron and Steel Industry in the Arab Gulf Region, vol. 3, 1985.
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Table 11.3.6. Qatar production and exports of concrete
reinforcing steel bars (in thousand tons)

Year Production Exports Exports/production percentage
1978 86 85.1 98
1979 380 330.6 87
1980 440 400.7 91
1981 453 416.8 92
1982 484.6 402.3 83

Source: OQatar Annual Statistical Year Book - 1983.

Table II.3.7. Kuwait production and exports of metal pipe industries
(in thousand tons)

Year Production Bxports Bynorts/production percentage
1977 38,550 11,327 29.3

1978 26,492 2,994 11.3

1979 10,252 541 5.2

1980 29,878 - -

1981 21,100 15,163 71.8

Source: Kuwait Annual Statistical Year Book - 1982.

The total steel exports from Qatar were 400/00 tonnes in 1980.
Saudi Arabia, the United Arab Emirates and Iraq are the major importers of
Qstar’s steel. 7Total export to these countries amounted to 83 per cent in
1980 and 98 per cent in 1982 (see table 1I1.3.8).




-29-

Table 11.3.8. Qatar exports to the Arab countries

1979 1980 1981 1982
tons % tons b 3 tons % cons %

Saudi Arabia 196,624 59.5 175,841 43.9 208,815 50.1 212,550 52.8

Kuwait 74,655 22.6 58,166 14.6 3,808 0.9 5,084 1.3
U.A.E. 51,852 15.7 106,451 26.6 123,140 29.5 87,388 21.7
Bahrain 2,26A 0.7 6,338 1.6 2,361 0.6 - -
Oman 3,409 1.0 1,282 0.3 4,249 1.0 - -
Iraq 1,767 0.5 52,063 13.0 TA 444 17.9 97,323 24.2
Total 330,571 100.0 400,141 100.0 416,817 '100.0 402,345 100.0

Source: Gulf Organization for Industrial Consulting, Strategic Plan for
Developing the Iron and Steel Industry in the Arab Gulf Region, vol. 3, 1985.

F. Comparison of selected demsnd -. _ojections

In order to make a forecast for the years 1985, 1990 and 2000 of demanA
by the member countries of ESCWA, it is necessary to rely on a model. It
could be a very simple one, giving the variablc to be forecasted as a function
of time only and then the forecast would b%e obtained from a tremd
extrapolation.

However, a (1wore complicated model that describes the process that
deternines the variabler by way of a behavioural relation and facllities has
to be available. There is not a unique model whizh can describe gteel

consumption in ti.s cight way and which is therefore natural to use for
prediction purposes.

Prospective demand estimated by the ESCWA secretariat for the region is
based on the use of the method of historical analogy and regression analysis
along with expert judgement supported by UNIDO projection figures.

The results of the estimations of long-term prospective demand and
annual growth rates for _he ESCWA region are presented in table II.3.9.

The growth rzte of 6.2 per cent for the period 1985-1990 and 3.0 per
cent for 1990-2000 were chosen as the most reliable rates of growth for
extrapolation making a total of 16 MTPY in 1990 and 21.8 MTPY in 2000.
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Table II.3.9. Long-term prospective demand and snnual growth rates
estimated for the BSCHWA regign- in thousand tonnes

1980 1985 1990 2000
ESCHA 10,915.6 11,200 16,335 21,800
UNTDO 10,393.6 12,998.2 15,685 22,605
AISU 5,432.5 9,715 13,174 20,280

Annual growth rates of demand

1980-1985 1985-1990 1990-2000
ESCWA 2.1 6.2 3.0
URIDO 4.6 3.8 3.6
AISU 12.3 6.2 A.A

Source: Estimated by the Joint ESCWA/UNIDO Industry Division.

Typically, iron and steel forecasts have been based on variants of a per
capita steel intensified paradigm which relates per capita steel consumption
to some measure of component value added. This paradigm was inappropriate for
the region due to the disproportionate share of regional GDP generated by the
petroleum sector. The estimations made by UNIDO staff are based on the method
where for each product, derived demand functions by the construction sector
and by the manufacturing sector were econometrically estimated based on
input-output production technology. The sources of data which were used in
the forecast include the UNSO (United Wations Statistical Office) trade data
base, the IISI publications - "Steel Statistics of Developing Countries”,
1985, and the UNIDO data-base of country and regional input-output tables.l/

The future demand estimated by AISU is based on the historical
consumption during the past years 1974-1983 taking into account the social and
economic features of every country so as to be as realistic as possible,
despite the fact that some figures existing in the Iron and Steel Arab Union
Studies seem to be relatively modest.2’

Taking into account the expectation that Lhce construction boom will be
over in the oil-producing countries in 5-7 years, the conservative estimation
made by the ESCWA secretariat and AISU seems to be more appropriate for the
year 2000. Wevertheless, the tentative conservative forecast of demand made
by UNIDO for 1990 and 2000 for the ESCWA region, comprising all countries of
the region and the basic types of the consumed products, seems more realistic.

1/ See UNIDO. Tentative Projections of Steel Demand in the F.CWA

jon. Sectoral Studies Branch,Division for Industcial Studies. Vienna.
28 Cctober 1985.

2/ See Arab Steel (Acier Arabe), Mo. 133, June 1985, p. 67.
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According to UNIDO estimations, the demand of slccel products for the
region will amount to 15,685 MIPY in 1990 and 22,605 MTFY in 2000, with a
percentage ratio of the consumed products as follows: (see table 11.3.10)

Table 11.3.10. Demand forecast for the ESCHA vegion
{Thousand tonnes)

1990 2000
Tubes, pipes and fittings 2841.73 (18%) 3808.4¢ (18%)
Angles, shapes and sections 1900.42 (12%) 2883.72 (12%)
Bars and rods 8194.75 (52%) 11325.65 (50%)
Universals, plates and sheets 2748.49 (18%) 4587.20 (20%)
Total 15685.39 (100%) 22605.03 (100%)

Source: Estimated by the Joint ESCWA/UNIDO Industry Division.

The region's demand will have to be met, bhoth with regard to locally
manufactured products and the imported ones. In conjunction with this, new
industrial capacities in iron and steel will have to be installed in the
region. The aspects of additional capacities required and material inputs
required for the capacities projected is considered in the fourth chapter of
the study.
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Chapter 111
PRESENT STATUS, STRUCTURE AND PROBLENMS OF THE IROW AND STEEL INDUSTRY

A. Background, present status and structure of the iron_and
steel industry in the region

In spite of the fact that the iron and steel industry in the Arab world
consists of a number of modern iron and steel manufacturing plants, over 60
per cent of Arab steel is produced with the use of the traditional blast
furnaces at the Helwan complex in Egypt (1,500,000 TPY), the El-Formulada
complex (175,000 TPY) in Tunisia and the El-Hadjar complex (1,400,000 TPY) in
Algeria. The following table shows the installed capacity of sponge iron, pig
iron and molten steel.

Table II1.1.1. Installed capacity of sponge irom, pig iromn
and molten steecl in the Arab world in 1982

Annual capacity (thousand tonnes)

blast furnaces 3780
Direct reduction 800
Electric furnaces 1578
Oxygen converters 2950
Open hearth furnaces 244

Roll capacities

Rebars 2879
Sections 865
Wire and welded mesh 160
Flat products (only Egypt and Algeria) 1355
Production of tubes 847

Source: Compiled by the Joint ESCWA/UNIDO Industry Division derived
from the data available in AIDO and from AISU statistics and
presented to the Second Arab Congress on Steel Industry held in
Bahrain in 1982.

In 1985 the total finished product capacity in the Arad world was 7,792
WPTY, according to the Arab Iron and Steel Union, which has compiled some
statistical information. Wire rods and rebars represent 51 per cent or 4.062
MTPY: then come sections and flat products with 2.835 MIPY and 0.705 MTPY,
representing 37 and 10 per cent respectively.

As for seamless pipes, which are produced in the El-Madjar complex in
Algeria, they represent 100,000 tomnes, that is only 2 per cent of the current
total production capacity.l/

1/ Arab Iron and Steel Union. General Secretariat. AISU paper on
Rolling Mills Symposium, Damascus, June-July 1985,
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The effective production in the Arab world of sections and flat products
attained 3,208 wmillion tomnes in 1983, of which rebars alone were 1.662
million tonnes or 52 per cent, while flat products and sections reached 1.39
million tonnes and 0.155 million tonnes, representing 44 and 4 per cent
respectively.

With the high investment required and the energy needed, the indigenous
market opportunities make the ESCWA region an ideal place to locate
stee .making plants. HNowadays, about 60 per cent of total Arab iron and steel
output has concentrated in the ESCWA region but the lack of diversity of this
output remains a problem affecting economic integration and commercial
exchanges among the Arab countries. For instance, cold and flat products as
well as special steel products are manufactured in Egypt only. Seamless tubes
are not produced in the region so far, and the total output of these products
is concentrated in Algeria. Meanwhile the long products (reinforcing bars and
sections) are manufactured by almost all countries of the region. These
products accounted for 68 per cent of the total finished products manufactured
in the region in 1983. Egypt remains a leading producer of the region (see
table 7, annex I).

The first fully integrated unit was built in the region in 1956
(Bgypt). At the beginning of the 1970s a rolling mill was established in
Syria, but the dominant position in this field belongs to the Arab Gulf area.
At present, the area includes six rolling mills with a total capacity of
around 2 million tonnes per year.

The Qatar Iron and Steel Company (QASCO), with a capacity to produce
400,000 TPY of reinforcing bars, was established in 1974 and started
production in 1978 as the first integrated iron and steel plant in the Gulf
region. QASCO was soon to be followed by the Iraqi Steel Complex at FKhor
Al-Zubair near Basrah, and the 400,000 TPY mini-steel -rorks of Khor Al-Zubair
commenced production in 1979. 1Its production capacity was very much similar
to that of QASCO. In December 1982 production started in the Saudi Iron and
Steel company (HADED), at Al-Jubail with a capacity of about 800,000 TPY. It
contains a reinforcing bar mill of a capacity n¢ 530,000 TPY and a wire rod
mill with a capacity of 270,000 TPY. This DR-base company plans to raise
capacity by 200,000 TPY to 1 million TPY.

These three steel plants represent the second generation of steel mills
in the Arab Gulf area. Their capacities were gemerally around 10 times the
capacities of the first gemeration and they were all integrated plants. There
was one similarity with the first generation plants, both produced only
reinforcing bars. The combined rolling capacity of existing plants in the
Aradb Gulf area is about 1.8 million tonnes. This is distributed over three
integrated plants, one semi-integrated plant, and four rolling mills. All

existing plants produce only reinforcing steel as their final product, (see
table 1II.1.2).
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Table 1III.1.2. t and planned roll cit
in the ERSCUA region in 1984

(thousand tomnes/year)

Egypt (Egyptian Irom and Steel Co., Delta
Steel Mill and Others) - 1.880

Syria (Gecosteel) - 120

Jordan (Arab Iron and Steel Industries Co.,
Hational Iron and Steel Co., Jordan Iron

snd Steel Co.) -~ 396
Total existing capacity 2396
Bolling mill Project (Al Dekheila), Egypt 750 (Realization

phase)
Existing and Planned Capacity 3146
Gulf ares

Qatar Iron and Steel Plant 400
Saudi Iron and Steel Plant 800
Steel Bolling Mill, Jeddah 140
Iraqi Steel Mill, Khor Al-Zubair 400
Ahli Steel Mill, Dubai 20
Small Mills in U.A.E. 40
Total existing capacity in Gulf area : 1.800
Rolling Mill Project, Oman 200 (Promotion)
Existing and Planned Capacity 2.000

Total existing and planned capacity in
the ESCWA region 5.146

Source: “The current situation in the field of rolling in the Arab world and
the demand expectations for rolled steel products between 1990-2000". By the
AISU General Secretariat. Arab Steel (Acjer Arabe), Wo. 133, June 1985.

- Mr. MWabil El-Tayel, Puture GCulf Rolling Millg, Papers of AISU Rolling
Mills Symposium, Syria, 1985.

Available statistics show that actual production of rolled products in
the ESCWA region is unbalanced and does not meet the internmal market
capacity. Sections and flat products amounted to oniy 766,400 tonnes in the
major producers of the products in 1983.




Table III.1.3. A_c_t_ug_zg%g&g_m_d_-maﬁ.s%y_ﬂ_oa.
of some rolled products in the ESCWA region
in 1983
(tonnes)
—Rebacs and wires = ____festiona Jiat products —lotal
Production Consumption Production Consumption Production Consumption Production Consumption

Teyet 183,004 638,000 184,832 434,000 611,651 800,700 959,407 1,092,700
Jordan 113,000 230,000 - 27,000 - 62,000 118,000 319,000
Treq 21,132 8/ 19¢,000 19,164 &/ 87,000 - 83,000 40,296 & 348,000
Saudl Arsdia 380,000 1050,000 - 210,000 - 503,000 3..0.000 2,563,000
Qatar 460,000 86,000 - 5,300 - 21,000 460,000 112,500
sycis 84,137 128,300 - 33,500 - 76,000 04,137 258,000
v.A.E. 32,000 2/ 210,000 - 43,000 - 133,000 32,000 B/ 408,000
Lebanon - 205,000 - 26,000 - 92,000 - 323,000
uweit - 312,000 - 30,000 - 135,000 - 477,000
Bahrain - 42,000 - 9,000 - 11,000 - 62,000
Oman - 36,000 - - - 13,000 - “._000
Yomen Arab Republic . ‘oo e ve oo e Ve
Peuple's Democratic

Republic of Yemen 16,600 ves . 16,400
Total 1,222,141 3,970,100 134,832 947,000 611,651 1,951,700 1,998,624 6,068,800
Source: Compiled by the Joint ESCWA/UNIDO Industry Division derived from Arab ftee) (Acier Arabe), Wo. 133, June 1985,

a/ 1981,
B/ 1982,
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In spite of the fact that the total apparent consumption of rebars, wire
tods, sections and flat products reached around 6.8 million tonnes in 1983,
the local production in 1983 was only 30 per cent of total consumption for
rebars and wire rods, 16 per cent for sections and 31 per cent for flat
products. The rest obviously had to be imported. (see table III.1.3)

B. Characteristics of the existing and planned capacities in the region

The national programmes for developing iron and steel industries in the
countries of the region have high priority within the industrial plans of all
countries of the region. The following pages show the eristing plants, their
capacities, the nature of these factories and the range of products produced.

1.  Esypt

Bgypt has the distinction of being tne first in the Arab world to have a
steel plant as far back as 1947, now managed by the Delta Steel Company. Its
only integrated plant is at Helwan.

Delta Steel Company

The facilities consist of an old steel melting shop (1948) with a 12-ton
and a 18-ton electric arc furnace. A new steel melting shop comprising two
25-ton electric arc furnaces (1975 and 1984) and a continuous caster casting
130 sq mm blooms have been built.

Delta management holds the view that instead of setting up new plants,
production in the existing plants should be optimized and the maximum outputs
realized. Delta's aim is to reach 200,000 TPY by introducing new technology
in steel melting and rolling practices almost double the present output.

The tian Iron and Steel an

The Egyptian Iron and Steel Company was established in 1954 and opened
the first iron and steel working in the Helwan area; this 1.5 million per year
integrated works is a State-owned enterprise. It depended mainly on the

exploitation of the iron ore found in the East Aswan srea. Products include
plate, sheet, hot and cold strip, sections, rod and bar, tinplate and

galvanized sheet:
Flats 8-12 x 40 mm

Channels 80-260 mm

Rounds 50-125 ma

Rails 18, 37, 52 kg/a

Equal and unequal angles 70-150 sm
Besms 100-260 mm

Squares 50-300 ma
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In addition, products include reinforcement bars and wire rods 6-32 ma
dia., angles (small sections) 30-50 mm, plates 4-25 mm thick/1500 mm wide, Hot
rolled sheets and coils 1-7 mm thick x 600-100 mm wide, Cold rolled sheets and
coils 0.2-2.5 mm thick x 900 mm wide, tinplate (hot dip) 0.2-0.32 mm x 608-530
ma wide x 712-760 long.

One of the problems facing the operation of the plant appears to be
associated with the quality of ‘he ore feed, and in this context it is planned
to carry out a benefication research programme aimed eventually at improving
the productivity of the ovens and decreasing the consumption of coke. The
works is currently the subject of a $US 100 million wodernization and
rehabilitation programme.

Hational Metal Industries Company

This plant produces 70,000 TPY of rebars 6-28 msm dia and TORSTEEL with
semi-integrated facilities comprising two 35-ton open-hearth furnaces and two
bar mills. A new expansion project is being implemented with the aid of the
United States of America, comprising new electric furnaces and a contimuous
caster. The total production will then increase to 220,000 TPY, of which one
mill will produce 80,000 TPY and the other one 140,000 TPY.

The Egyptian Copper Works Company

A semi-integrated plant which has a possible production capacity of
200,000 tonnes of steel per year and includes: three open-hearth furnaces,
capacities 30-35 (72,000 TPY) and 50 tonnes; ome 25-ton electric furnace
(45,000 TPY); one bar mill, capacity 70,000 to 72,000 TPY; one steel roll
foundry, capacity 4,000 TPY; one wire rope shop, capacity 1,500 TPY; one steel
foundry, capacity 10,000 TPY and one mill for baling hoops, capacity 8,000 TPY.

Bl-Nagser Pipe Manufacturing Company
Started production in 1962, it has the following:

- Line for longitudinally welded pipes 0,5 to 4" diameter, with a
capacity 10,000 TPY;

- Lines for spirally welded pipes 6" - 24" diameter;
- One foundry for pearlitic and malleable iron fittings.
In 1979, the company opened the pipe manufacturing plant, which has a

production capacity of 30,000 TPY of 30 inch pipes to be exported to Arab oil
countries.

Future development

The steel industry in Egypt has an ambitious plan of attaining 15 MIPY

by A.D. 2000. According to the Helwan, the Egyptian iron and steel capacity
is as follows:
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Company Capacity (MPTY)

Helwan integrated plant (now producing barely 0.8 MTPY

owing to bottlenecks, but hope to reach 1.2 MTPY in

1987) making use of loans from the World Bank and KFW,

Federal Republic of Germany. By 1990, they hope to

expand to 2 MTPY 1.20

Delta Steel Company (has a contract with Ferrostaal,
Federal Republic of Germany to increase to 0.4 NTPY) 0.09

Hational Metal Industries Company (plans to increase
to 0.30 MTPY) 0.18

Egyptian Copper Works, Alexandria (plans to increase
to 0.225 MTPY) 0.07

NMational Iron and Steel Co., Alexandria (new DR-based
Plant under construction scheduled to start in June

1986) 0.82
Other firms 0.30
Totsl 2.66
Bahrain

Bahrain authorized in 1978 the construction of a scrap melting plant to
produce reinforcement bars. In 1980, the Arab Iron and Steel Company (AISCO)
inslalled a pclletization plant in Bahrain (as a joint project with
participation of the Arab Mining Company) in order to ensure a supply of
pellets for the region. At present three factories for iron and steel (Qatar,
Savdi Arabia and Iraq) in the Gulf area imports pellets for their direct
reduction process from other countries.

This pelletizing plant will comprise the following units:

~ Iron ore drying and grinding unit;

- Blending and pre-wetting unit;

~ Baling umit;

- Indurating unit;

- Product stock piling, reclaiming and loading-out unit;

- Waste reclamstion unit.

Insugurated at the end of 1984, the plant has run inlo technical
problems and has stopped production. The authorities said that in addition to
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the technical problems at the 4 mi/year pellet plant, the company is finding
problems in selling the output. Stocking capacity of some 300,000 - 400,000
tomnes of pellets at the plant is almost full, and apart from a trial shipwent
of 20,000 tonnes to Saudi Arabia, no sales agreements have been concluded so
far.1/

3. Iraq

Iraq at present has an iron and steel complex (Khor Al-Zubair) and two
other plants for the production of pipes, iron and steel castings.

The iron and steel complex (Khor Al-Zubair)

The main iron and steel complex with a direct reduction plant to produce
400,000 TPY of sponge iron was initiated in the mid-1970s. 1Iron pellets used
as an input for sponge iron production were planned to be imported mainly from
Brazil and Sweden. Early in the 1980s, 3 semi-integrated plant with a
production capacity of 400,000 tomnes of rolled iron was put into initial
operation at Khor Al-Zubair complex. The product mix is as follows:

- 240,000 TPY of reinforcement bars;
- 160,000 TPY of hot sections.

It was planned that another steel factory with a design capacity of 1
million tonnes per year of DR-iron, and 1.25 MTPY EAF-steel to be put into
operation in the mid-1980s, but construction of the plant has been postponed.

The steel pipe plant (Um Qasir, near Basrah)

Its production capacity is 20,000 tonnes for each working shift (has
three shifts). Total production capacity is 60,000 tons /year. The produced
pipes are used for local pipeline (0oil and gas). The plant produces spirally
welded pipes of diameters 219 to 1,219 mm with a thickness of 3.2 to 12.7 mm.

Iskandaria Mechanical Industries Company

To produce iron and steel castings with a capacity of 14,000 TPY, the
Company is provided with four electric furnaces for the melting of cast irom
and steel.

Future development

1raq expects to increase its production of steel to reach in 1990 2.5
million tonnes, where they expect to cover their internal consumption of steel.

1/ Metal Bulletin, May 1985.
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4. Jordan

The iron and steel plants in Jordan depend on import of pellets to
produce reinforcement rods and welded pipes to meet the increasing local
demand.

Jordan Iron and Steel Cowmpany

The Company was established in 1965 and started production in 1967. 1t
is located at Zarqa-Awajan. The plant is equipped with a 12 t/hour arc
furnace, a Danielli two-strand continuous casting machine and three
multi-stand rolling mills. There is also a large annealing furnace.

The company also runs a small electric steel works at Zarqa, producing
50,000 TPY of bars with Jordan Pipes Manufacturing Co. (JPMC).

Jordan Pipe Manufacturi C an JPMC

Jordan Pipes MRhanufacturing Co. was established in 1973 at Zerka
district. The company produces 12,000 TPY of small-diameter welded pipes. It
has an expansion programme to produce 6 inch pipes.

Mational Steel Industry Co. Ltd.

It was established in 1979 at Zarqa-Awajan and has a capacity of 120,000
TPY of finished products. It is equipped with rolling mills to produce
reinforcing bars, round bars and light angles.

Arab Engineering Industries Company

The Company was established in 1984 for setting up factories for metal
castings and other products used in industrial, agricultural and building
activities, as well as to import, store, trade and export such products. It
has been entrusted with setting up a grey iron foundry with an initial
capacity of 10,000 TPY and to reach 16,700 TPY.

The project is estimated to cost JD 20 million ($US 50 million).
Seventy per cent of the equity will be provided by the Pan Arad Mining
Company, the Arab Industrial Investment Company (Baghdad), the Pension Fund
and the Social Security Corporation. The remaining 30 per cent will be
provided by banks and other institutions. Commercial production is expected
to start in March 1988.

5. Kuwait

A 116,000 TPY pipe plant which produces 100,000 TPY of spiral welded
pipes and 16,000 TPY of galvanized pipes, was built in 1967 in the Shoueikh
region in Kuwait. The plant includes:

-~ 6 production lines of spiral welded steel pipes;
- 4 lines of large Aiameter pipes;
-~ 2 lines of small diameter pipes.
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Kuwait plans to build a 100,000 TPY bar volling mill for domestic
consumption needs, which reached around 270,000 tonnes in 1978 and 312,000
tonnes in 1983.

6. Oman

The Oman State so far plans installing an iron and steel plant which will
have a production capacity of 400,000 TPY of sponge iro: of which 150,000
tonnes are intended for production of 120,000 TPY of bars, 30,000 TPY of
angles and sections and the rest for export as sponge iron.

7. Lebanon

In Lebanon there are two rolling wmills, with total capacity of 240,000
TPY using imported pellets and two pipe-plants with a capacity of 79,000 TPY
and 12,000 TPY. The production output is limited to the production of
concrete reinforcement bars, pipes, cable metal sheathing wires and cables,
wires or strips of iron. An installation at a new steelmaking plant is
planned.

8. Qatar

Iron and steel production in Qatar started in 1978 under the Qatar Iron
and Steel Company (QASCO), with a capacity of 400,000 tomnes, to produce
360,000 tonnes of rolled iron plus 20,000 tonnes of square billets for export
purposes.

QASCO was the first DR-based steel work established in the Gulf region.
Its 400,000 TPY Midrex plant at Doha serves two 70-tommes electric arc
furnaces with a capacity of 207,000 TPY each.

The iron feed requirements for this company were estimated at 60,000
tonnes a year of pellets and 100,000 tons/year of scrap which is to be
imported from Australia and the United States.

The principal raw material used are iron ore pellets and steel scrap,
occasionally supplemented by lump ore. Present supply sources are Brazil and
Sweden, though other sources such as Australia and India are under study.
Steel scrap is obtained mainly from the United States supplemsnted by small
quantities from Kuwait and Qatar itself.

QASCO has been marked bdy some impressive technical and production
successes and is currently running at over 140 per cent of its rated capacity
(330,000 TPY). The past production was as follows:

1983 - 475,000 tonnes
1984 - 467,000 tonnes
1985 - 477,000 tonnes (estimsted).

9.  Saudi Arsbis

At present, the main projects in operation in the iron and stesl
industry are:
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Steel rods factory - Jeddah (Jeddah Steel Rolling Mill Co.)

The factory was founded in 1966 to produce iron rods. After expanding
the plant, the maximum production capacity reached 15,000 tons. Studies are
under way aimed at modernizing and expanding the factory so that its
production capacity would reach 140,000 tonnes. Imported pellets were used
until the Jubail complex started its production in 1983. The expansion plans
include two units:

(a) Rolling mill with the capacity of 90,000 ¢tonnes of
reinforcement bars, 14-28 mam in diameter;

(b) Wires/cables unit with g design capacity of 50,000 tons. The
expansion plans were finished in 1981. Two other projects are
under construction.

The Iron and Steel Complex of Jubail (Saudi Iron and Steel Co.)

The building of an integrated 850,000 TPY plant was initiated in 1979
and production was started in 1983. The method of production is by direct
reduction using the Midrex process based on pellets of imported high grade
ore. Consumption of imported iron pellets is approximately 1 million TPY.
The preliminary design capacity for the first stage is 800,000 TPY of rolled
steel. The charge used in the plant consists of sponge iron (80 per cent) and
scrap (20 per cent). The plans have taken into consideration the
possibilities of future expansion, to reach a capacity of 3.5 to 4 million
tons of rolled steel by 1989.

The complex was erected in two stages; the first stage consists of:

-  Two direct reduction units with a capacity of 800,000 TPY of sponge
iron. (two 400,000 DR-module);

~ Three electrical furnaces each with a batch capacity of 129 tons;
-~ A continuous casting unit with a production capacity of 800,000 TPY;

~ Two independent rolling mills, one for the production of reinforcing
bars with a capacity of 500,000 TPY and one for the production of
wire rods with a capacity of 270,000 TPY.

The omtput includes various rolled steel, like bars, wires, plates and
corners.

Welded Pipe Plant, Dammam (Nationzl Pipe Co. Ltd.)

Construction of :*:. plant started in 1978, and was completed in 1979.
It produces large dia - .. 20-60 inch, spirally we.ded pipes. The designed
production capacity is bv,.”. [IPY.

In spite of good potential for developing the iron and steel industry,
SanAi Arabia remained an importer of finished steel prodicts. 1Its annual
share in the total region’s import of the product is around 40 per cent.
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10. Syria

Syria has three steel plants located at Hama, about 250 km to the north
of Damascus. These plants are:

(i) A steel rolling mill started in 1972 with an initial capacity of
75,000 TPY of {-18 mm diameter rebars and rounds, increased subsequently to
120,000 TPY. This is a semi-integrated plant with two 30-ton electric
furnaces and & o.¢ =i!°.  The full output i- presently consumed in Syria.

(ii) A steel scrap foundry with electric arc furraces to melt imported
and local scrap to continuously cast and produce pellets as feedstock {or the
above mill, started with technical assistance from the Federal Republic of
Germany (Brown Boveri and Contast) is 120,000 TPY of pellets.

(iii) A welded steel pipe mill, using an electric induction welding
process to produce 20,000 TPY of 3/8" - 3" diameter, black and galvanized
pipes from imported coils for water and other commercisal uses was set up with
technical assistance from Demag, Federal Republic of Germany. Actual
production commenced in 1978. Hama GE-COSTEEL is the only steel complex in
Syria and expansion plans to increase the capacity of the rolling =mill to
240,000 TPY are included in the next five-year plan (1986-1990).

11. United Ara. Emirates

There are three operational iron and steel plants and some other
projects under study.

Abu Dhabi Iron Plant

The plant started production in 1977. It is a public sector faclory
(rolling mill) with a production capacity of 20,000-25,000 TPY on the basis of
two work shifts per day. It was designed to produce reinforcement bars and
sections.

Dubai Steel Plant (Ahli Steel Co.)

A private sector factory with a semi-mechanized plant uses scrap metal
to produce reinforcement bars. The plant started production in 1976; it had
some market problems and closed in 1977. It was reopened for production in
July 1978. Ahli Steel Co. runs a 12-tonne electric furnace in the Rashidiyaa
industrial area at Dubai with 2-strand continuous pellet casters and a 10 tph
mill producing 36,000 TPY of 10-32 mm rebars. Design capacity of the plant is
36,000 TPY, but the actual production has not reached more than 24,000 TPY,
because of the low quality of scrap metazl used, which is also not available on
a regular basis.

The Ras Al-Khaima Iron Mill
The plant was established in 1975 and belongs to the private sector. 1t

produces reinforcement rods using scrap metal and its design capacity is
50,000 TPY, but presently operated capacity is only 20,000 TPY. 1In addition
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to these plants there is the Dubai Iron Company, which started production in
1969 but closed in 1975. It had a design capacity of 25,000 toms to produce
reinforcement bars.

Future development

The other projects which are still under study are:
(a) Abu Dhadbi Iror and Steel Complex - capacity of 1 million TPY;
(b) Iron and Steel Factory for Dubai - capacity of 70,000 TPY;

(c¢) Steel pipes factory - capacity of 40,000 TPY.

From the above it is clear that almes® all existing plants in the region
are suffering from underutilization of installed capacity and market
limitation.

The problems which are facing the iron and steel industry of the region
may be summarized as follows:

- Lack of diversity of output, which affects economic integration and
commercial exchanges among countries of the region;

- Poor links of the iron and steel sector with other sectors, the
links of the industry with the construction sector are stronger than
with the capital goods industry;

- Weak dispersion of supporting services throughout the region
surrounding the steel plants and lack of general spare parts;

~ Insufficiency of skilled personnel, workers drain, and inadequate
transport commmications;

- Inadequacy of raw materials to necessary specifications which takes
place in some cases.

First of all, solution of these problems should be taken into account
before setting up additional units. 1In this respect, the specific conditions
of each country of the region in terms of natural resources, level of
production of iron and steel and capital goods, their interrelations, as well
as technological developments already achieved, should be taken into accoun
in planning both new and additional capacities.

C. Size and scale economies

The restructuring process taking place at the world-wide level has
reduced total world demand for steel and it has also altered the structure of
the iron and steel industry. Presently, bo:h developed and developing
countries are seeking ways of being more competitive by introducing
innovations such as continuous casting and the so-called “mini-steel plant”
concept invnlving the use of electric arc furnaces and producing steel of

different qualities.
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According to some UNIDO studies, the main motivating factors determining
the establishment and location of mini-steel plants in both developing and
developed countries was the domestic demand. That aspect was true of 82 per
cent of all plants studied and of 93 per cent of them in developing
countries. The second most important factor was the availability of raw
materials, which was proved by the location of 45 per cemt of plants in both
developing and developed countries. Some other factors were the availability
of infrastructure, energy, skilled labour and financial resources.l/

There are different views on defining a mini-steel plant in terms of its
size. This size may not always be very material, as it would depend entirely
on the economies of each case which, in turn, is affected by the market
situation, raw material availability, cost of input like coal, gas, iron ore,
scrap, power etc. Mini-steel plants in the developed countries generally have
capacities of 100,000 tons per year and above. For developing countries sizes
are much smaller (for example, India has electric arc furnaces as mini-steel
plants with capacities of only 10,000 to 20,000 TPY).

The mini-steel plants have some distinct advantages over the
conventional integrated steel works, e.g.:

- Lower investment cost;
-~ Easier operations as a result of fewer, simpler production units.

The investment cost of installed capacity may vary greatly between
regions and countries. According to UNIDO's research the investment cost per
tonne of installed capacity of a mini-steel plant is about 40 per cent of
BF/BCF cost when only scrap is charged and 60 per cent if a direct reduction
unit is included.2/

Owing to the process of inflation at the world-wide level which began
during the mid-1960s, the cost of a tomme of steel capacity has increased

1/ See: (a) The mastering of the technology snd development of the
iron and steel industry in developing countries. UNIDO (ID/WG.458/12) 21

February 1986, prepared for the Fourth Consultation omn the Iron and Steel
Industry;

(b) Shree N. Acharya (UNIDO consultant). Mini Steel Industry
(ID/WG.363/1) 12 January 1982, prepared for the Seconéd Working Group Meeting
on Scenarios of the Iron and Steel Industry’'s Development;

(c) Optimum scale production jin developing countries: a preliminary

review of prospects and potentjalities in industrisl sectors. Sectoral
Studies Series No. 12 (UMIDO/IS, 471) 12 June 1984.

2/ Stiree W. Acharya (UNIDO consultant). Mini-Steel Industry
(ID/WG.363/1) 12 January 1982, prepsred for the Second Working Group Meeting
on Scenarios of the Iron and Steel Industry’s Development.
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rapid’ -, In 1975 the average cost of a tonne of installed capacity of new
classical integrated iron and steel plant was about $US 800. At the beginning
of the 19808 this index accounted for sbout $US 1,700. 1In the case of
wini-plants based on direct reduction or an electric arc furnace, it was, on
average, approximately $US 1,000. ln Lhe analysis of the ongoing new
projects, the cost of expansion of existing capacity varied from $US 300 to
$US 1,000 and in the case of new planned capacities of an integrated plant the
cost varied between regions and countries from $US 1,000 to $uUSs 6,000.1/

It can be seen from the above figures that the scale economies obtained
in respect of Lhe mini-steel plants with an electric arc and the classical
route (blast furnace + oxygen slcclmaking) are very considerable. By
contrast, the scale economies are considerably less substantial in the direct
reduction/electric furnsce route. To obtain capacities of more than 400,000
TPY, it has until recently been nccessary to juxtapose at least several direct
reduction modules and several eleclric {urnaces.

¥or the Arab countries with rich oil and natural gas resources the route
of sponge iron production by direct reduction using natural gas and steel
production by an electric arc furnace is, in general, most appropriate and
economical, taking into account that the cost of electric power, scrap and
natural gas and electrodes may account for about 25 per cent of the final
pellet cost estimate. (As compared with this, in Lhe BF/BOF process, coke
plus oxygen and electricity represent about 35 per cent of the final pellet
cost .)

It is not easy to calculate correctly how costs vary with the scale of
operations, because changes in volume produce different effects at successive
stages of steelmaking. No single mathematical formula, therefore, would serve
to calculate even approximately the investment and production costs of all
integrated steel plants. 1In order to determine the influence of size on cosis
in the steel industry, it is necessary to prepare complete projects for
hypothetical plants of differenl sizes and to calculate in each case the
investment and production costs.

The discussion of economies of scale demonstrates the need for a
sufficiently large market to operate a plant of minimum economic size even
allowing for use of the alternative technology, mainly the DR-method. In Lhe
ESCWA region the iron and stecl designed capacities cstablished varied from
20,000 TPY to 1.5 million TPY (sec table IX1.3.1).

The percentage share of the "all kind” works with installed capacities
from 20 MTPY to 100 MTPY accounted for 20 per ceni; over 100 MTPY to 600 MIPY
—~ accounted for 64 per cent; and over 600 MIPY is only 10 per cent of "all
kind” installed capacities in the reglon. The latter refers to the Egyptian
plant following the conversional steel production process. A modern mill may
have @ capacity of 1 to 4 million Lonnes. The mnext bigger sized capacity
integrated stecl plants are expected to be established in lraq uand Qatar, both

adopting the DR-process.

1/ Pinancial Situation and Perspective of the 1ron and Steel Industry.

UNIDO (1D/WG.A58/13) 21 FPebruary 1986. Prepared by the UNLDO secretarial for
the Fourth Consultation on the Iron and Steel Tndustry.
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It is to be noted that scale economy should be evaluated in overall
content and not only in terms of costs per installed tonne, since the
viability of a large unit involves higter investments and requires a larger
market, more developed upstream and downstream industrial structuces,
efficiency of management and maintenance.

Table III.3.1 Total installed capacities in the Arab world
( as 1 January 1982)

{000 tonnes)

Iron Rolled Productjon Pipes

Productjon _ Stee] production Rebars Sections Flats Wire W.P S.P

B.F D.R Conver- E.A.F. O.H Rot Cold Hot Cold
Egypt 1750 - t'!‘1;00 210 214 461 3565 40 575 260 30 30 -
Syris - - - 130 - 120 - - - - - 20 -
Jordan - - - 30 - 135 - - - - - 30 -
Iraq - 400 - 500 - 240 160 - - - - S5 -
Banmit - - - - - - - - - - - 116 -
Saudi Arabia - - - - - 0 - - - - - - -
Qatar - 400 - 416 - 330 - - - - - - -
V.A.E. - - - 110 - 147 - - - - - - -
Lebanon - - - - - 330 - - - - - 90 -
Totsl ESCWA Tegion 1750 800 1500 1396 214 1903 725 A0 575 260 30 3A1 -
Algeris 1880 - 1300 120 30 620 20 80 400 120 110 270 96
Tunisia 150 - 150 30 - 180 - - - - 20 - -
Libysn Arsd Jamahiriya - - - 20 - 60 - - - - - 120 -
Mauritsnia - - - 12 - 36 - - - - - - -
Morocco - - - - - 35 - - - - - - -
Sudan - - - - - A5 - - - - - 20 -
Iotal Arasdb world 3780 800 2930 1578 244 2879 745 120 975 380 160 731 9

ESCMA region as 2 %
of totsl Arsd world 46.0 100.0 S51.0 88.0 88.0 66.0 97.0 33.0 59.0 68.0 19.0 45.0 -

gource: Compiled by the joint ESCHWA/UNIDO Industry Division derived from the dats availsble in AIDO and
from AISU statistics, presented to the Second Aradb Congress on the Steel Industry held in Bashrain in
1982.

Abbreviation:

B.F. - Blast furnaces; D.R. - Direct reduction;
E.A.¥. - Electric arc furnaces; O0.H. - Open hearth furnaces;
W.P. - Welded pipes; S.P. - Seamless pipes.




D. Capital investment and assessment of technolopy

The cost of an integrated steel plant in a developing country will
clearly vary according to the technology and process adopted as well as the
output capacity. The mastering of the technology depends, to a great extent,
on the strategy of industrialization. It is wost important to develop a
strategy which promotes the integration of the iron and steel industry with
the capital goods sector and other sectors of the economy, as well as
co-operation at the regional and sub-regional levels.

Other factors which affect considerably the capital investment and cost
of production are:

- Type of a steel plant;

- Quality of steel required to be produced;

- Cost of imported plant and equipment;

- Lack of adequate infrastructure;

- Availability of local trained and skilled labour;
-~ Timeliness of operations.

The delays in the development of a project have a serious impact on the
total cost of the project, which could cause an increase of 1.5 per cent to 3
per cent per tonne, or between 18 to 36 per cent in a year. 1In turn, the cost
of a project also has an important impact on the operational phase of the
plant due to the fact that the amortization and the financial expenses
represent more than 10 to 17 per cent of the cost of a tonne of installed
capacity.l/

Based on the latest development in production technology of iron and
steel, and resource base available in the region, the ESCWA countries should
choose technologies and types of production which aid maximm co-operation and
integration among themselves in order to achieve economy of scales and higher
productivity.

DR/EAF steelmaki

As mentioned above, most of the theoretical studies which were prepared
during the last few years confirm that the production cost in the integrated
steel plants with a direct reduction, when using gas as a source of energy and
reducing sgent, is lower than the production cost of the classical route.
During the conference held by the IISI Committee of Technology in 1979 in Rio
de Janeiro, a comparison was made of the production cost of one ton of steel
in the integrated plants with two different routes, viz., the blast
furnace/oxygen convertor (the classical route) and the direct reduction (based
on the HyL process)/electric furnace. The comparison was made on the
following assumption.

(a) Productive capacity of direct reduction electric furnace is equal to
950,000 t/y and of blast furnace-oxygen converter 1 million tonnes/year;

17 r al tust r tives of the Iron and Steel
Industry. (UNIDO ID/WG.458/13) 21 February 1986. Prepared by the UNIDO
secretariat for the Fourth Consultation on the Iron and Steel Industry.
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(b) Fixed costs are equal to 20 per cent of investments including
amortization and capital opportunities;

(c) The cost of the investment on a coking plant plus blast furnace is
$US 200 for each ton of liquid steel and for an oxygen couverter is $US 85 for
each ton of steel. As regards the investment cost for a direct reduction
plant, it is $US 100 for each tonne of sponge iron and $US 80 for each tomme
for an electric furnace.

The results of such a comparison are presented in table III.3.2. These

results convincingly confirm the above in respect of advantage of steel
production by the direct reduction/electric furnace route.

Table I1I1.3.2. Production cost of one ton of steel in the integra*ed steel plants

Heasure Price § DR - Electric Blast furasce
Details Unit for ocne futnece oxygen coavertec
unit 950,000 t year millioa toa year
Thaber hmber
Iron making of wmits Cost of wmits Cost
in 1 tom in 1 tom

Pellets tonne 32.50 1.34 43.61 1.45 47.13
Coke toone 81.60 - - 0.45 40.58
Limestone tomne 8.00 - - 0.10 0.80
Natural gas 0.933 2.9 20.97 - -
Cost of other operations - - 5.00 - 10.00
Fixed costs 20.00 40.00
Totsl of costs of
sponge irom and
hot metsl 95.58 138.51
Steslmeking
Sponge irom tonne 95.58 0.94 29.85 - -
Hot metal tomne 138.51 - - 0.90 124.66
Scrap tonne $0.00 0.22 17.60 0.22 17.60
Labour s hour $.00 0.55 4.40 0.%0 4.00
Oxygen 0.30 - - 51.20 1.54
Electrical energy 0.02 620 12.40 - -
Electrodes kg 1.60 5.60 8.9 - -
Refractories - - 3.7 - 1.00
Yluxes kg 0.035 25 0.88 15 2.63
Msintenance - - 2.40 - 2.40
Others - - 3.% - 3.5
Tixed coets - - 1.600 - 17.00
Cost of liquid stesl tomne - - 159.¢9 - 174.33
Rconomy of DR
couts - - 14.69 - -

1
i
:




Direct reduction combined with electric arc furnace steelmaking is
ideally suited for ESCUA countries. Some advantages include: 1/

(a) Efficient use of natural gas resources.

(b) Independence from coke and scrap imports.

(c) Less wvater requirement than the BF/BOF route.

(d) Less demand on infrastructure and manpower than the BF/BUF route.
(e) Lower capital cost than the BF/BOF croute.

(f) Shorter comstruction time than the BF/BOF route.

(g) Creater flexibility (and efficiency) in adjusting to fluctuations
in stes]l market demand than the BF/BOF coute.

(h) Capacity sized to market needs rather than economy-of-scale
limitatioms.

(i) Capacity of meeting the most stringent steel specificatioms.

(j) BRasier envirommental control than the BF/BOF route.

Optional ways of domestic steel industry and DR/EAF steelmaking route
In establishing a domestic steel industry, there are two optional ways:

~ Pirst option is to select simple steel products, such as rebar,
which has a high market volume and is relatively easy to produce.

~ Second option is to select a high quality steel product such as
sesmless pipes which can be produced in low tonnage capacities which are high
in demand in o0il producing countries.

In the ESCHWA region, these two types of products makc up a dominant
share of the total imported products. Assuming that part of the flat products
are used in producing welded pipe, the actual product mix consumed is closer
to 60 per cenl non-flats, (rebar, rod, sections, rail bars), and 30 per cent

pipes.

The high proportion of non-flats can be attributed to the vast
construction taking place in these countries of the region and the cmphasis on
the ugse of steel and concrete in the regional construction industry.

The high proportion of pipes can be attributed to the predominance of

1/ See J. Lepinski, A. Vallomy. The Direct Reduction/Electric Arc

Purnmace Steelmaking in the Arab Steel Industry. The documents of the Arab
Iron and Steel Union Electric Arc Symposium, Doha, Qatar, 1981.
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the oil industry in many countries of the region. Currently, there is only
one semi-intregrated 85,000 TPY seamless pipe mill in Algeria.l/

Sixteen welded pipe mills with a combined capacity of 750,000 TPY are
operating in the Arab countries, but the product from these mills is oriented
towards different applications (e.g., water, gas, electrical systeas,
furniture manufacture), than those for seamless pipes.

Production of seamless pipes via the DR/RAF route offers an extra bonus
for countries with low priced natural gas. The high quality steel produced
via the DR/EAF route has good response to heat treatment. The production of
seamless pipes in the region would fill a real need. In addition, the
menufacture of this product in the region has several advantages2/:

- Since oil-producing Arab countries are currently the largest importers
of seamless in the world, all the production can be sold in the ares.

- The world-wide market for tubular steel products has been steady during
the last decade and is expected to remain steady even during periods of low
steel demand. ’

-~ Economic production of seamless pipes does not require large scale
production capacity. The optimm plant size is between 200,000 and 300,000
tonnes per year capacity.

— The above mentioned capacity and the necessity to use primary irom (to
mest product specifications) favours the DR/EAF steelmaking route.

E. Resource base

Total Arab world reserves of iron ore are estimated at more than 3 billion
tomes and at the same time potential resources are 9 billion tonnes
consisting of low and medium grade ores. The most important deposits are
located in Algeria (5 billion tomnes), the Libyan Arab Jamehiriya (3-5 biliion
tonnes), Mauritania (2 billion tommes), Egypt (0.5 billion tonnes), and Saudi
Arabia (0.4 billion tonnes).

Although most ESCWA countries are not yet using their iron ores in the
production of steel, it has not been a deterrent to build an efficient
industry depending on imports of needed raw materials.

For instance the annual requirements of some of the raw materials for the
production of 100,000 tomnes per year and 150.000 tonnes per year special
steels in the region are given in the table below.

1/ As of 1 Januacy 1980.

2/ See J. Lepinski, A. Vallomy. The Djirect Reduction/Electric Arc,
t 1 try. The documents of the Arad
Iron snd Steel Union Electric Arc Furnace Symposium, Doha, Qatar, 1981.
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Table III.3.3 Annual requirement of raw materials for the production

of 100,000-150,000 ton/year special steel in the region
Quantity, tonnes

Baw material 100,000 t/y plant 150,000 t/y plant
Purchase components 121,800 182,620
Pig iron 9,200 13,920
Limestone 4,130 6,270
Burnt lime 2,760 4,180
Iron ore 1,380 2,090
Coke 830 1,250
Fluorspar 830 1,250
Sand 430 630
Sintered dolomite 2,750 4,180
Ferro-alloy 3,720 5,540

Source: Study on the promotion of special Steel Industry in the Arab States,
vol.II (AIDO), 1980.

The specification of raw materials are given in the following table.

Table II1.3.4 Specification of raw materials

Fe Sio2 AL203 R203 Ca0 Mg0O F C S Ash CaF2 P

) 3 % % % % % % % % %
Limestone - 2-3 -~ - 52-55 1-2 - 0.1 - - -
(max)
Iron ore 65 2-4 1-2.5 -~ - - - 0.02 - - 0.2
(min) (max) 0.3
Coke - - - - - - 85 0.1 low - -
(min)
Dolomite - 1-1.5 - 1.0 28-30 19-21 -~ - - - -
FPluorspar - 7.0 - 4.0 - - -~ - - 85-91
(max)

Source: Study on the promotion of special steel industcy in the Arab States,
vol.11, AIDO, 1980.

The availability of raw materials in the ESCWA countries and the necessxty
to import some of them are briefly reviewed in the subsequent paragraphs. 1/

Scrap

Arab countries do not have substantial quantities of high grade scrap.
This has deterred the growth of large semi- integrated steel mills based on

electric arc furnace (EAF) technology.

1/ The survey of the availability of the resource base of the region was
made on the base of some studies prepared by AIDO in the period from 1978 to

1982.
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The supply of high grade scrap is even more difficult to ensure than the
supply of coking coal. Of the 20 to 25 million tonnes of scrap traded
internationally each year, about 40 to 50 per cent come from the United States.

The mair exporters of scrap are the United States, the Soviet Union,
France, the Federal Republic of Germany, Belgium and the Netherlands. Of
these, the United States and the Soviet Union may be considered as potential
sources of scrap supply for the ESCWA region.

Sponge irom

Sponge iron may be a possible substitute for scrap. Sponge iron as a
substitute for scrap in electric arc furnaces is now well established. The
manufacture of sponge iron by gaseous reduction process is also now fully
established. As the ESCWA countries have plenty of natural gas resources and
substantial deposits of iron ore, the prospect of production of sponge iron is
very bright. The possibility of transporting sponge iron over long distances
without deterioration of the quality has also been proved. Considering the
above aspects, the replacement of scrap by sponge iron will ease the serap
shortage situation and will cut down the import of scrap to a great extent.

Pig iron

Pig iron is used for partial replacement as scrap and also to introduce
carbon in the charge. The quantity of pig iron required is small and hence
can be available within the Arad countries. However, if low phosphorus pig
iron is needed for low phosphorus quality steel, low phesphorus iron may have
to be imported.

Limestone

Limestone or burnt lime is an essential ingredient in electric furnace
steelmaking. These materials are the source of Ca0 which is needed as a flux
to form a slag and remove impurities such as silica, iron oxide, manganese
oxide, sulphur and phosphorus. Limestone is normally used with the charge and
the burnt lime is used for later lime addition, particularly for making a
second slag. It is used in the iron and steel industry in Algeria, Tunisia
and Egypt.

Iron ore

The quality of iron ores needed in iron and steel production is
consistently improving. The average iron content rose from 40 per cent in
1940 to 57 per cent in 1971 and to 65 per cent in 1980. The trend towards a
demand for high-grade ores and a high level of purity is expected to increase
during the coming 10-15 years because there is a neced to economize in
materials and energy used in the standard process (blast fucnace, DR steel
works), and the increasing use of high grade and pure iron oves for Lhe DR
processes which are increasing in the world iron and steel industcies.
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The development of the iron and steel industry in the region seems to be
independent from the mining and production of iron ores. Most of the
countries with the exception of Egypt depend on imports of pellets for their
iron and steel plants while the other countries are still exploring their
resources. Reserves and chemical composition of iron ore of the ESCWA tregiom
are represented in tables 8 and 9, annex I.

Other oxidizing raw materials

Materials other than iron ore used as oxidizing materials are mill scale,
sinter and gaseous oxygen. Mill scale/sinter is generally used in combination
with or to replace iron ore. MNMill scale (large Fe304) is a by-product formed
in reheating furnaces in rolling mills, and as such is very cheap but it
should be free from moisture and grease before use in the furnaces. Sinter is
formed in sintering machines from a mix of coke breeze with iron ore fines,
flue dust or other iron bearing materials. It is generally low in sulphur and
is a satisfactory charge material if the density and iron content are high.
Oxygen used in electric furnaces should be of 98 per cent or greater purity.
Many of the modern electric furnaces have eliminated the use of irom ore as an
oxidizing material, and used gaseous oxygen. Gaseous oxygen has a high
purity, its use thus eliminates impurities such as silice associated with iron
ore it is simple to use and control. In addition, gaseous oxygen, while
decarbonizing, eliminates hydrogen and other disclosed gases to a greater
extent than iron.

Fluorspar

Fluorspar is used almost solely as a slag conditioner. It serves to
increase the fluidity of slag and helps to dissolve lumps of lime which have
become coated with dicalcium silicate. FPluorspar used in the steelmaking
process should have 85 to 91 per cent CaF2 and low silica content. Fluorspar
occurs in Morocco. It was reported that in the mid-19808, production of
fluorspar in Morocco was 47,421 tons.

Dolomite

Dolomite is used extensively in electric furnaces for fettling, making up
banks and bottoms, blocking doors and other repair work. Dolomite occurs both
independently and along with limestone formation. Dolomite has been reported
to occur in Syria, Saudi Arabia, and Egypt. It is however, possible to obtain
a supply of suitable grade dolomite from Egypt and Syria. Reported grades of
dolomite from Egypt and Syria indicate Ca0 from 29.67 per cent to 34.84 per
cent, Mg0 from 17.47 per cent to 21.09 per cent and $102 from 0.03 per cent to
2.32 per cent.

Refractories

Refractories are required as a lining in electric arc furnaces, reheating
furnaces, and heat treatment furnaces to withstand high temperature, sudden
changes in temperature, action of slag (acid or basic), molten metal, gases,
volatile oxides, salts of metals etc. To meet the different service
conditions, appropriate types and qualities of refractories are chosen for
irdividual units,
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Most of the refractories required in the steel production will have to bde
imported as Lhcre is no refractory plant in the ESCWA region except for some
fire-clay bricks.

Graphite electrodes

The electrode consumption per tomne of ingot steel varies according to the
quality of the steels produced and the size of the furnace. The entire
quantity kas to be imported, as graphite electrodes are not made in the ESCWA
countries. The countries ‘exporting graphite electrodes are the United States,
the Federal Republic of Germany, the United Kingdom, Japan and India.

Hatural gas

Historically, the available associated gas has been wasted in the ESCWA
petroleum-producing countries, since it was being flared. The use of it in
the DR process has become one of the most useful assets for the countries of
the regiom. The gas wasted by OAPEC in the late 1970s, if used as a reducing
agent, could have been used in producing 345 million tons of sponge iron.

Water

Water is an essential raw material in iron and steel production. From 80
to 200 w3 of water are required in the production of one tonne of crude
steel. The availability of water has to be taken into consideration in many
countries of the region. Sea water desalination can of course help to solve
the problems arising in the region.

Infrastructural aspects

The aspect of availability of stable sources of water and power will be of
prime importance for installation of steel plants in the region.

The major utility requirements for the steel plant comprise water, power
and fuel. While the cost of installing the utility distribution systems
within the plant boundary may not vary significantly from location to
location, the cost of off-site facilities to bring these services from their
sourcegs to the plant site could vary considerably depending on the plant
location.

The development of power systems in the ESCWA countries has so far been
localized, and it is expected that programmes will be initiated to form grids
of the major existing stations. The investment required for captive power
generation could vary at different locations depending upon the quantum of
power available from external sources.

It has been estimated that annually about 98,000 million kilo-calories
equivalent to 9,800 tonnes of fuel oil will be required for production of
100,000 tonnes of finished product. Puel oil is available in the
oil-producing countries. Therefore the transportation system available is of
great importance.




It is understood that raw materials like scrap, pig iron, ferro-alloys,
refractories and electrodes will have to be imported. Therefore any location
near an existing developed harbour should be advantageous. The existing
harbour should have the potential of integrating both the commercial and
industrial functions of the proposed steel plants. The harbour catering for a
steel plant should have provision for facilities and space for unloading,
storing and subsequent despatch to the plant site.

For efficient operation of a steel plant, it is necessary to employ
adequately trained staff in the various categories. In areas where training
facilities for common skills exist, it may be necessary to provide minimum
captive facilities only for the specialized skills for the steel plant. 1In
places where there are no training facilities for common skills, elaborate
training facilities are required.

Environmental factors

There is a growing global consciousness about ecology and pollution, and
tle measures required to control airborne, waterborne and noise pollution of
environment by unworkmanlike location of an industrial plant. This may need
additional capital investments. In some of the steel plants recently
installed in Japan, for instance, the cost of such measures is reported to be
ranging from 10 to 20 per cent of the total cost. Im such cases, the cost of
pollution control may, to a certain extent, influence the capital and annual
costs and thereby contribute to the selection of the plant locations.

The cost of infrastructure facilities, often prohibitive for a given
industry, may be tolerable if spread over several industries. Industries in
the geographical vicinity may facilitate mobility of skilled labour and
operative skills. The existence of common auxiliary industries and services
in the area often results in substantial reduction by capital investment as
well as operating costs. The iron and steel plants may be of different
origin, manufactured to different environmental standards and may pose
problems in this regard.
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Chapter IV

CO-OPERATION AMONG COUNTRIES OF THE
WESTERN ASIA RRGION IN IRON AND STEEL

The iron and steel industry requires significant resources which are
beyond the capacities of certair member countries of the region, co-operation
between these countries allows for concrete results to be attained by each,
and facilitates regional iron and steel industry integration.

The iron and steel industry is characterized by high capital intensity,
high technological intensity, high scale of production and high skills. It
is also an industry which conswr s large amounts of raw material and energy.
Since the capital, human and technological resources of most countries of
the region are limited, the industry calls for co—operation in maay areas.

A. Factors influencing co-operation

The problems of regional co-operation are primarily those of harmonizing
national objectives within regional considerations, the most important of
which are listed below:

(a) Economic viability of a project. Every investor desires a reasonable
rate of return on the investment. If the country is convinced of the need for
a project leading to a long-term period of industrialization, the rate of
return in the short run may not be a key parameter for decision-making.

(b) Productivity and costs. A project located in a country with low
productivity may have high production costs. This may penalize other
countries in the region, who may have to subsidize the project by paying high
prices for the product. In such a case, a maximum margin by which the
indigenous product is costlier than an imported equivalent may be stipulated
by the countries.

(c) Understandable concerns may exist in a country about being deprived
of the benefits of the establishment of the industry if estzblished, having to
obtain its requirements from the regional undertaking and having to contend
with local unemployment.

(d) A monopoly situation may arise and prices may be fixed at levels
harmful to the steel consumer industries.

(e) The legal and organizational machinery required to pilot and finance
such major multinational projects has to evolve and a number of questions need
to be solved.

(f) The more immediate domestic needs of a country with slender financial
resources may preclude its participation in long-term regional projects or
render it difficult.

(g) The multiplicity of import/export tariffs mneeds to be sorted out and
an appropriate lower tariff towards a common market needs, to be worked out.




Nevertheless, the benefits of regional co-operation are many. Apart from
the material benefits of larger markets and economies of scale, specialization
in the product-mix has to achieve maximum efficiency and productivity. Most
of the problems of co-operation can be solved by establishment of the industcy
through joint ventures in whi. the investors from countries having
substantial markets can participate.

B. Joint ventures in iron and steel processing

Joint ventures are known to be flexible instruments of regional
¢ ;. ~veration as they can assume different modalities regarding initiatives for
i i~ablishment, ownership, management and market arrangements. In comparison
with joint ventures in other developing countries current inter-Aradb
multinational joint ventures are:1

- Less concentrated in manufacturing activities and more concentrated in
banking and financial services;

- More in the form of holding companies;

- More likely to be government-owned (espec:ally in terms ¢ .he share of
capital);

- Less likely to be majority-owned by the host country and to have
adapted techmology in the direction of smaller scale as well as greater labour
intensity;

- More likely to have engaged in agricultural activities.

At the present time Aradb joint ventures include both purely inter-Arad
multinational ventures and those Arab multinational ventures which also
involve other parties. Arab international multinational ventures would appear
to have assets of about $US 40 billion.

In the ESCWA region the joint ventures in the manufacturing sector have
proliferated in the Gulf area to a greater degree then in other countries of

the region.

Oon 1 January 1984, there were about 109 Aradb Gulf joint projects with a
combined paid-up capital of $US 2.1 billion, and an authorized capital of $US
7.8 billiorn. This constitutes about 14 per cent of the fixed capital
formation in the manufacturing sector (see table 1IV.l.1) In terms of broad
economic categories, within the Gulf subregion, 29.6 per cent of the projects
belong co chemical and mineral groups, 28.7 per cent to non-metallic minerals,
27.3 per cent to fabricated metal products, and 11.1 per cent to the food
group of industcy. Locations of 70 per cent of these projects are almost

1/ See: VUnited Nations Economic and Social Commission for Western Asia,
Development Plarning Division. Inter-Arab Joint Ventutes in Westerm Asia: An

Analysis of their Actusl and Potential Contributions to Development and
Regional Co-operation (E/ECWA/DPD/84/12), 30 September 1984.
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equally shared between Saudi Arabia and the United Arab Emirates. Kuwait
accounts for 12 per cent, Bahrain for 9 per cent, Oman for 6 per cent, Qatar
and Iraq for 4 per cent.

Table 1V.1.1 Structure of investment in joint industrial projects, 1983

PUC - Psid up capitsl $US million

WP - Wumber of projects

18IC Manufacturing Sector U.A.R Bahrain $. Arsbia Irsq Omen Qatar Raeit
cods PUC #P PUC WP PFOIC EPPUC NP POC WP PUC B MC W
3 Food, beverages and tobacco 2 3 ¢ 1 35 5 - - 3 3 - - - -
33 Wood snd wood products - - 3 1 - - - - - - - -
34 Paper, printing snd publishing 6 2 - - 2 1 - - - - - - - -
3s Chamicals, fertilizers and

plastic products 42 12 407 & 16 9 165 2 8 1 1 1 21 3
36 Non-mstallic minerals 310 14 - - 38 9 - - 40 4 0.4 2 7 2
3 Basic metals - - 230 3 2 1 - - - - - - - -
38 Fabricsted metal products $1 7 334 3 13 13 - - - - - - 0.3 1
39 Other msnufacturing - - - - 0.3 1 - - - - - - - -

gource: Bedr. 1. Nohyguddin. Joint Projects and Regionsl Co-operation: Iadustrisl Co-operation in the
Arsbisn Gulf. Quarterly journal issued by the Gulf Orgsnizstion for Industrial Consulting (GIOC), Wo.
16, 1984.

One of the biggest joint ventures in the field of iron and steel
production in the region is the Arab Iron and Steel Company (AISCO) in
Bahrain. The Company is a joint investment venture pooling funds from Aradb
Governments, Arab Organizations and the public sector. The promoters of AISCO
have selected Bahrain as a base because of its well developed infrastructure
and its ideal geographical location. Moreover, the Government of Bahrain has
authorized land reclamation for the site and has guaranteed long-term gas
supply. This plant is at present the only operating pelletizing plant in the
Arab world, especially after the closing of the similar plant in Morocco some
years ago. tThe capital of AISCO is $US 150 million of which ARAMCO owns 10
per cent. The other shareholders are:

- Kuwait Foreign Trading, Contracting and Invesiment Co.
- Xuwait Metal Pipe Industries Co.

-~ Al Jazira Contracting and Investment Co.

- Generszl Organization for Sociel Insurance, Bahrain.

-~ Al Sharja Group.

- Gulf Finance Centre, United Arad Emirates.
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National Industries Co., Kuwait

Hational Bank of Bahrain.
- Bank of Bahrain and Kuwait, Bahrain.
— Al Ahli Commercial Bank, Bahrain.

The total ianvestments reached $US 300 million. AISCO would aim its wmain
efforts at securing a major share of the Arabian Gulf countries requirements
for pellets. Since it is located very near to the Gulf DRI steel plants, it
is reasonable to assume that AISCO would gain a little more than a 50 per cent
share of the total pellet requirements for these plants in Qatar, Saudi Arabia
and Iraq. AISCO has a sales target of 2 million TPY in the Gulf markets
(Qatar, Saudi Arabia and Iraq), out of a total pellet requirement of 3.6
million TPY. There is also the possibility of new steel plants coming up in
the Arabian Gulf late in the 19808 or early 1990s. The important point,
however, is that AISCO is seeking markets in the Arab countries outside the
Gulf area to ensure economic viability.

A joint venture for manufacturing steel sheets is being discussed between
Jordan and Saudi Arabia, as Jordan's market alone is inadequate for steel
sheet consumption on an uneconomic scale. Already, Jordan was considering
import of defective steel coils, straightening and cutting them for indigenous
use. Jordan is importing annually $US 25.30 million worth of steel sheeting.
Saudi Arabia is looking for a partner. Jordan's contribution would be less
costly labour and markets for an integrated steel complex producing mainly
steel sheets. The advantage in locating the plant in Saudi Arabia is cheap
power availability. However, for the present, only the partial manufacture of
steel sheets is being contemplated. Both joint ventures will be in a position
to improve their output with a more diversified range of products due to
enlargement of resources. Such variety of products at cheaper costs is the
result of the development and expansion of the Arab market. 1Ideally, the
establishment of multinational joint ventures can be accelerated through
promoting the mechanism of stock exchanges and homogenizing the investment
legislation in ESCWA member countries. This could attract small shareholders’
capitai which otherwise has no place in the capital intensive iron and steel
industry.

C. Complementaries and product specialization

An attempt was made in chapter I1 to obtain the approximate tonnages of
the four main classes of products, viz., (a) tubes, pipes and fittings; (b)
angles, shapes and sections; (c) bars and rods; and (d) universals, plates and
sheets that would be needed in the years 1990 and 2000 in each of the 13
countries in the ESCWA region. Based on past consumption trends of the
products, the projections of the demand for the region for 1990 and 2000 were
agtimated. These estimations are based on the regional and international
statistical data available and long-term forecasts elaborated by ESCWA, UNIDO
and other international institutions. Taking into a:count the wunder
utilization of present capacities existing in the steel industries of the
region (the current utilization is 40 to 60 per cent), and assuming there
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is the opportumity to increase their operational rate by at least 60 to 75 per
cent to the year 2000, these capacities are planned in the amount of 10,400
MTPY and 14,700 MTPY in the years 1990 and 2000 respectively.

Applying the percentage of distribution of the main product classes for
the entire ESCWA region (see Chapter II table IXI. 3.10), the following rough
picture of the product distribution of planned capacity for the ESCWA region
energes:

Table IV. 1.2 Projected cspacities for ESCWA region

(X 000 tomnes)

1990 2000
Tubes, pipes and fittings 1,877 (18%) 2,649 (18%)
Angles, shapes and sections ) 1,251 (12%) 1,768 (12%)
Bars and rods 5,423 (52%) 7,357 (50%)
Universals, plates and sheets 1,877 (18%) 2,943 (20%)
10,428 (100%) 14,717 (100%)

Source: Estimated by the Joint ESCWA/UNIDO Industry Division.
Product mix

In planning individual steel plants for the ESCHWA region to cater to the
above projected capacities for the years 1990 and 2000, consideration will
have to be given to economies of scale so as to maximize the viability of each
plant for the benefit of the region as a whole. A possible distribution would
be:

Wumber of plants
Tubes, pipes and fittings A
Angles, shapes and sections 1
Bars and rods A-5
Universals, plates and sheets 1

As was mentioned earlier, the priority in resolving the problem of
reducing the gap between existing capacities and the demand for steel products
should be given to the measures aimed gt increasing the level of utilization
of the capacities already installed, rather than to setting up new capacities.

A special study is needed to identify the modalities having a dircect
bearing on these problems. It seems that a comparison between the total cost
of imported steel products and the resources which can be required for
undertaking such measures will have to be made.

For example, the imports of various stesl products in the People's
Democratic Republic of Yemen in the period from 1978 to 1980 were around
38,000 tonnes. These imports reduced the country's reserves in foreign
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currency to $US 18.9 million.l/ For the other countries of the region
similar amounts of foreign currency expended on steel imports are by far
larger than those which could be expected to increase the effiziency of
existing capacities.

Due attention will have to be paid to the optimum of the product
diversity. Mo ESCWA country, even in the distant future, will be able to meet
its internal market for all types of rolled products through intermal
production. It is necessary that plants in ESCWA countries specialize in
limited products to feed the regional market. This calls for co-operation
arrangements for product diversity and specialization among the member
countries.

D. Co-operation on the estabiishment of capacities for
supplying inputs to the iron and steel industry

It is assumed that in consonsnce with modern technological trends, the
direct reduction/electric arc furnace route will be adopted throughout the
ESCWA region. The material inputs required for the capacities projected for
1990 and 2000, based on present-day norms of consumption in operating plants,
are given below in order-of-magnitude figures.

Table IV. 1.3 The material input required for the capacities
projected for 1990 and 2000

(X 000)
1900 2000

Oxide pellets (tonnes) 14,902 21,030
Water (cu.m.) 39,626 55,925
Gas (cu.m.) 3,336,960 4,709,440
Power (Kwh) 9,593,760 13,539,640
Purchased scrap (tonnes) 772 1,089
Burnt lime (tonnes) 626 883
Fluorite (tonnes) 21 29
Ferro-manganese (tonnes) 57 81
Ferro-silicon (tonnes) A7 66
Aluminium (tonnes) 10 15
Oxygen (cu.m.) 20,856 29,434
Silica sand (tonnes) 52 74
Petroleum coke (tonnes) 104 147
GCraphite electrodes and

nipples (tonnes) 73 103
Refractories (fireclay,

silica, magnesite-chrome,

camming mix, etc.) (tonnes) 1,147 1,619
Rolls (tonnes) 36 52
Puel oil (tonnes) 365 515

Source: Estimated by the Joint ESCWA/UNIDO Industry Division.

1/ UMIDO support to the Iron and Steel Industry: (T M) es of Technical

. Sectoral Working Paper Series No. 47. Sectoral Studies Branch,
Division for Industrial Studies (UNIDO/18.620), 21 March 1986. p.5
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From the feregoing, the following wodalities of co-operation emerge:

(a) Oxide pellets Possibilities of joint ventures for a
mmber of plants.

(b) Purchase scrap Joint bulk purchase and shipping
arcangements from foreign countries.

(¢) Ferro-alloys Possibility of regional joint venture for a
plant.

(d) Graphite electrodes Possibility of joint venture for more than
one plant.

(e) Refractories Possibility of joint ventures for a mmber
of plants.

(f) Rolls Possibility of joint venture for a rolls
foundry.

E. Financing needs for iron and steel industcy

Capital intensity of this industry warrants, especially in view of the
limited financial capacities of some ESCWA member countries, an institutional
approach in regional as well as international co-operation. While the equity
part of financial requirements can be met through establishment of joint
ventures, for the loan part - long-term and short-term - the existing
pan-Arab, country level and international institutions have to be relied
upon. In order to get leads into the solutions to the problem of finance, it
will be necessary to quantify it. The following table gives the increments of
production capacities in the steel industry as projectives.

Increments in iron and steel industry capacities
for finished steel production

(Tonnage Steel) increment over the
Year Projecting Capacity previous period
(thousand tonnes) (thousand tonnes)
1985 4,900 -
1990 10,428 5,528

2000 14,717 4,289
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The costs of establishment and operation of the new capacities will vary
with location, scale, source of procurement of plant and equipment, processes
sdopted, product mix, msnagerial efficiency ete. See in this respect annex II
for selected investment cost per tomne of installed capacities in the world.
To give an order of maznitude ¢f required investment for the ESCMA region each
tonne increment in irom and steel capacity taking present European prices can
De estimated at around $US 2,000 as fixed investment. Additionally $US )0
may be required for working capital based om this, the total financing
requirements will be of the following magnitude:

Period Billion US$
1985-1990 12.1
1990-2000 9.4

F. Plant ma and i t

In the total capital requirements of an ivon and steel project, plaat and
equipment account for about 60 to 65 per cent. For a steel plant with a
capacity of approximately 1 million tomnes of crude steel per annum, about
80,000 - 85,000 tonnes of machinery and equipment will be required. In view
of the limited market in the region for plant and equipment and the wide
variety and heterogeneity of the types required for the iron and steel
industry, it is not possible to cover the demand for all types of equipment.
However, the kinds of equipment which can be considered for manufacture on a
gselective basis are small rolling mills, single and multistrand continmuous
casting machines for billets and up to medium size arc furnaces and small size
induction furnaces. These are just a few examples in this regard. To be
economical, the prime requirement will be that capital goods industry for iron
and steel should be developed on a regional basis.

Historically, the development of the steel plant equipment building
industry has been a difficult proposition for the developing countries. First
and foremost, the domestic market could not sustain a steel plant equipment
manufacturing industry. Secondly, the know-how for the equipment manufacture
and the engineering design and detailing capacity, backed by continuing
researca and development, were not indigenously available and had to be
imported. Thirdly, the huge investment required for establishing a steel
machinery and equipment building plant was beyond the capacity of wmost
developing countries.

It should dbe borne in mind that the prices of indigenouszsly manufactured
equipment are often higher than the prices of comparable imported equipment.
This places the local manufacturing units at a disadvantage in bidding for
equipment supply on steel plant contracts, not only at the national level but
at the regional and international levels. It would therefore be necessary for
local equipment manufacturing units be given a certain measure of protection
to improve their competitive position.

A suggested plan of action for regional co-operation in equipment
menufacturing/exchange would be on the following lines:
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(s) Assessment of existing capacity in the country/region for the
msnufacture of steel plant and equipment and the type and range of equipment
manufactured with a view to maximm utilization of installed capacity;

(b) Identification of new items of equipment, which could be easily
mepufactured with the existing capacity, by additional marginal facilities;

(c) Investigation into the possibility of co-operative mamufacture of
equipment by different units, eaca manufacturing one oOr Twore
components/special parts for final assembly at a central plant;

(d) Co-ordination of equipment mamufacturing facilities on the basis of
complementarity at the national/regional level;

(e) Standardization of the size and range of equipment and components to
facilitate their local/regional manufacture and interchangeability of
components;

(f) Examining the possibilities of collaboration arrangements with
leading manufacturers of steel plant equipment in the developed countries for
establishing steel plant equipment manufacturing umits for the region as a
vhole;

(g) Development of equipment design capabilities and drawing office
facilities;

(h) Assessment of the steel plant equipment requirements for the region
on the basgsis of the steel development programmes;

(i) 1Identification on areas where new equipment manufacturing is
feasible, for which new capacity has to be created.

Apart from capital equipment, regional or subregional facilities for the
engineering design and manufacture of spares required for the various steel
plants in the region can well be considered.

G. BResearch and development

The technologicali developments in the iron and steel sector during the
past two decades have been remarkable and have opened out new vistas for
adoption of these developments in the steel mamnufacturing processes.
Availability of research and development institutions in the region can form
the vital link between the research field and industrial undertakings. In the
ESCWA region there are two research and development institutions for the iron
and steel industry which are located in Egypt. Additionally, there is one
institution in Algeria.

Mention must be made of the Central Metallurgical Research and
Development Institute in Egypt. The institute currently undertakes industrial
research in various branches of metallurgy, including evaluation and
benefication of ores, extraction and refining of metals; development of
alloys; their heat treatment and shaping by casting and fabrication; studies
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of physical; wmechanical and chemical properties of wmetals and alloys;
corrosion and itls prevention and examination of failures; environmental
protection and pollution control and utilization of waste wmaterials.
Consultancy services are also provided for the establishment of new
industries, new products and modernization and expansion of existing plants.
The Institute disseminates knowledge through documentation, publications,
seminars, workshops, symposia and advanced training courses. It - is
well equipped for laboratory as well as pilot plant work in all branches of
metallucgy.

Although the Institute’s research and development programme is today
designed primarily to meet the specific requirements of the Egyptian iron and
steel industry, its activities may be extended to cover the long-term
development plans and requirements of the other countries in the region as
well.

The other metallurgical research and development institute located in
Egypt is the Tibbin Institute for Metallurgical Studies. The objectives of
this Institute are to prepare specialists to meet specific needs of the
industry through study and contimuing education programmes, to participate in
industrial development and planning of metallurgical and allied industries, to
undertake applied industrial research, to orgenize technical neetings,
seminars, symposia, conferences and specific areas of the industry development.

Approximately 65 per cent of this Institute’s activities are devoted to
uman resources developmer* programmes and 35 per cent to techmical assistance
to industries.

At the present stage of development of the iron and steel industry in tue
region, it is not possible for each country in the region to have its own
research and development facility for more than omne reasom, viz., costs,
personnel availability, workload. The above two institutions therefore, offer
excellent opportunities for regional co-operation in this field. Some of the
specific areas which can be identified for this purpose are:

(a) Jordan -~ foundry sand testing;

- Ductile and grey iron casting production;
- Production of twisted reinforcement bars;

- Thickness of zinc coating on galvanized
tubes.

(b) Syria - Production of twisted reinforcement bars;
-~ Poundry and testing;

- Thickness of zinc coating on galvanized tubes;

- BEvaluation and testing of iron ores from the Aleppo region;
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- Evaluation and testing of other raw materials to be used in a
proposed iron and steel plant with integrated facilities;

- Iron and steel scrap treatment and preparation;

- Consumption of graphite electrodes and limestone in the electric
arc furnaces.

(c) Qatar - When the present management services comtract with Kobe Steel
expires in 1986, the testing of iron ores for direct reduction, electric
furnace operation and production of twisted reinforcement bars can well be
undertaken by the two institutes in Egypt.

The foregoing are only illustrative of the scope that exists for regional
co-operation and can well be extended to the other countries in tbe Western
Asian region which have irom and steel industries. However, in the long runm,
consideration must be given to further development of these national
institutes into regional centres for research and development in industry.

H. Industrisl consultsncy and engineering desigp

Consultancy organizations can play a vital role in developing steel
production capacities and emsuring their efficient operation. Wormally, there
are three possible sources for acquiring the mow-how required for
installation and operation of a metallurgical plant. They are as follows:

(a) Import of technology from industrially advanced -countries in
well defined and selected areas to suit local resources and skills;

(b) Imports of technology, where available, f€from another developing
country to minimize the problem of techmology transfer;

(c) Developing indigenous techmology with R and D activities, supporting
services and institutional arrangements for its transfer to industry.

An examination of the cost of producing finished steel in new plants
shows that raw materials comstitute 40 per cemt of the cost; processing, 10
per cent; depreciation and interest on capital, S50 per cent.l’ Hence
technology introduced to the region to increase the output of existing plants
will be most appropriate if it contributes to reducing the capital to output
ratio.

In 2 national context technology and imnovations introduced also have to
meet the requirements, of a govermment policy which might be undertaken
towards a nationally preferred structure of the industry. On the other hand,
the new forms of intensified technological competitiomn, particularly between

1/ See: R.K.Iyengar; S. Ramaschandran. Appropriate technology for the
iron and steel industry. UNIDO, Monographs on appropriaste industrial

technology Wo. 73. fspropriste industriel technology for basic industries.
United Wations, Wew York, 1981. p.38
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major developed market economies, may work against effective acquisition of
sppropriate technology to the region. In connection with this availability of
consultancy and engineering design firms, it is a matter of great importance
to pursue an independent technical policy in the iron and steel industry.
There are some regional firms/organizations in the consultancy field in the
ESCHA region. However, none of these organizations/firms are specialized in
metallurgical industries. Some of these organizations can, however, serve as
miclei for the development of consultancy services in the iron and steel
industry.

I. Operatiomal know-how

An important component of regional co-operation establisment is the
transfer of know-how in operation of the iron and steel plants after
establishment. The mastering of the techmological complexity, resulting from
internal and extermal technical factors, has to be achieved mainly through
the acquisition of appropriate technical Inow-how by the different
persons involved in the field of iron and steel production. The
socio-economic complexity can be mastered through the development of adequate
behaviour that takes into account the cultural and socio-economic enviromment,
and through adequate definitions of authority and responsibilities which have
to be¢ in harmomy with the social and technical organization existing in a
country and within an enterprise. Requirements of know-how, behaviour,
suthority/responsibility of the posts define to a great extent, the main
context of programmes of training.

The training should cover the requisite number of key persomnel at the
steel works and at the collaborating enterprises, under the supervision of
competent persomnel, so that the trainees after completion of their training
in operation and maintenance as well as in service units, such as production
planning and control, quality control, repair shops, instrumentation, etc.,
can be entrusted with the commissioning and operation of the plant.

Normally, suitable training programmes are worked out for different
categories of persomnel indicating the duration of training. The training
should cover both theoretical and practical instruction on jobs similar to
those trsinees would be performing at their plant.

Bgypt has good opportunities to offer assistance to other countries in
the region in every aspect of iron and steel, comprising also the transfer of
know-how through training.

Started in 1975 with V.S.Steel and UNDP/UMIDO assistance, the Natiomal
Centre in Rgypt (Helwan), which is well known in maintemance management, spare
pasts manufacture and planned repairs with computerizing and inventory
control, is now to be developed in to a regional centre for African countries
in this field with UNIDO assistance.

Technical assistance has been provided by Egypt to Somalia, Pakistan,
Turkey and some African countries through UNIDO. Egypt is reported to have
sent over 1,000 tectmicians to other Arab countries, and 70 to 80 per cent of
Bgyptians working in other Arab countries are from the Helwan plant.




- 69 -

Maintenance management, spares manufacture and inventory control are vital
areas in the iron and steel industry, in which other Arzb countries in the
Weste™n Asian region can certainly look to Egypt for assistance.

The creditable performance of the Qatar Iron and Steel Company is in no
small measure due to the willingness of the Japanese partners to transfer
technology know-how to the Asian-Arab work-force and the ability of the latter
to assimilate and absord it without much difficulty. The Qatar plant has
trained over 300 emgineers from the Hadeed and Al-Jubail plants in Saudi
Arabia, and is reported to be willing to accept trainees from other Arad
countries in the Western Asian region, where the direct reduction (MIDREX),
ultra-high-power electric arc furnace and continuous casting processes are
either being set up or are already in operation.

Some examples to illustrate the kind of assistance needed by existing
steel plants in the Western Asian region countries, and which can be obtained
from the foregoing existing steel plants in Egypt and Qatar, are given below:

Jordan - Improvement in operational efficiency and practices of the
rolling mill;

~ Improvement in operations of the pipe plant;

Syria Improvement in the present low capacity, utilization of the

steel melting shops and rolling mills;
- Improved maintenance;
- Better scrap handling, preparation and treatment;

- Reduction in electrode and limestone consumption in the
electric arec furnaces;

- Better housekeeping;

- Better operation of the steel pipe mill.

Apart from the foregoing, the two vital areas in every iron and steel
plant in the Wester: Asian region which can benefit from the resources and
expertise available in Egypt and Qatar are effective gpares management and
human resources development.

J. requir

The projection of steel demand in the ESCWA region and a methc lology for
determining manpower requirements elaborated by UNIDO were the bdase for
projecting personnel needs for the region in the years 1990, 1995 and 2000
(see tables IV.1.4 and 1IV.1.5).

These estimates can be used to make some tentative projections of working
personnel requirements if the following factors are borne in mind.
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(a) The estimations show that this number of working psrsonnel will be
required if the total demanded products are manufactured intermally.

(b) Admittedly, only a part of these products will be manufactured within
the region. Even though the present and rated capacities increase its
operation from at present 40 to 60 per cent to 65 to 75 per cent in the future
the share of the products manufactured internally will account for about 40
per cent of the total demand.

(¢) In order to prepare estimates of personnel rvequirements for a
country's iron and steel industry, an internal demand for imported product and
level of capacities utilization as well as a number of other related factors
has to be taken into account.

(d) The estimations presented in table IV. 1.4. apply to the process
route involving EAF steelmaking on the basis of scrap. This process is the
least labour intensive (5.5 man-hours per tonne) and hence the least
complicated from the standpoint of direct labour expenditures, while complex
labour expenditures for BOF steel are 20 per cent higher (6.6 man-hours per
tonne).

(e) Total needs for personnel requirements for the process route
involving EAF steelmaking on the basis of scrap for the production of 1
million tommes rolled products are roughly 5.5 thousand people, with the
following occupational structure of industrial and production personnel:

Per cent
Engineers 3.9
Technicians 7.9
Mechanics 3.5
Blectricians 2.1
Clerical staff 4.0
Workers - 18.6
Total 100.0

(£) The indexes of the expenditures of working personnel required per
1,00C tonnes of different products manufactured can be changed in terms of
local conditions, updating of technology and attracting innovations available
from world-wide expecience.

Training in the iron and steel industry does not only involve the
personnel directly responsible for the plant, but also those indirectly
involved in the development of the iron and steel industry (building up of the
infrastructure and policy makers).

According to data published by UNIDO, a classical mini-plant, based on
scrap and specialized in one product, with a production capacity of 200,000
TPY, will require approximately 230 persons of different qualifications to
operate at optimum conditions. A larger mini-plant (400,000 TPY), with an
enlarged product mix (bars, wire rod, merchant iron), will need approximately
650 people; the same mini-plant integrated with a direct reduction plant will
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need approximately 750 people, and a classical large-scale integrated plant of
30 MTPY, between 6,600 to 8,300 people.l/

Training costs in developing countries are greater than in developed ones
because of the need to build up the necessary infrastructure or to improve the
existing infrastructure (engery supply, water system, housing) and because of
the lack - %total or partial - of trained personnel and training facilities
(training centres). This means that, for similar plants, developing countries
have to spend more resources for training than developed countries. The
further development of trained centres available in the region as well as
establishment of new ones on the base of inter-regional co-operation would be
of vital importance for comprehensive developmeat of the industry in the ESCWA
region. '

1/ 8See: The mastering of the technology and development of the Iron and
Steel Industry in developing countries (UNIDO.ID/WG.458/12), 21 Pebruary 1986.
p. 16.




Table IV.1.4.

Proie

APRLS . g , 3 3 PRI 1 th P13 HAS BRI P WY PN a* . N he S8
(Bumerator: demand in thousand tonnes; denominator: number of pecple to produce the demand)

1990 1998 2000
Anglss, Bars Univesals Yotal Angles, Bars Univesals Total Angles, Bars Univesals Totel
shapes snd plates rolled shaves and plates rolled shapes and plates rolled
and Rods and product and Rods and product and Rode and product
sactions sheests sections sheets sections sheets
Bahrain 43.2 3.3 19.2 117.2 2.2 2.9 29,8 113.3
139 405 123 667 184 a1 161 822 219 $71 270 1000
gypt i122.5  888.7 698.5 133.8 2¥ 2433,3
2925 9816 $733 18474 3856 12078 7726 23660 4172 13069 9391 26632
1
Iruq 348,53 JA30.3 637.4 §33.3 82,3 2013.3 1ll3.1
1924 7919 4241 14084 2525 9325 $520 17370 3049 11130 7182 21381
Jordan 10.8 2384 21.6 3644 23,1 290.8 1.1 4616 100.8 A7 94,4
208 1309 372 1889 514 1610 501 2625 557 1743 610 2910
Ssudi Arabie 443.7 29267 4 582.5 152.2 AI8L.3 193.2 Al20,0 9187
2429 16209 3730 22388 3232 19089 4853 27174 3882 220816 6314 33012
Xvalt 122.5 A18.8 192.9 160.8 363.9 248.2 9129 194.2 674.2 322.9 L9l
26 2652 1230 4558 888 3123 1601 5612 1072 3734 2083 ¢«889
Labanon > 183.6 62.90 390.3 12.3 226,09 0ne 9 18.3 2445 1013 4244
302 1016 400 1719 399 1251 539 2189 432 1354 1113 2441
Oean 8.3 18.0 1A 1)6.2 1.0 9.0 19.8 146.8 3.6 1039 24,90 i€l.3
130 431 95 6356 171 532 127 830 186 575 155 916
Qater 14.4 3.2 23.8 101.4 18.9 14,4 33,0 1343 2.8 290 40,3 1321
80 350 154 584 104 412 200 716 12¢ 493 260 879
Syria Al 6 430:4 163.6 139.6 1A9.7 334.2 2231 1.0 162.0 3996 1032.8
62?7 2494 1068 4189 826 3069 1439 5334 894 3321 1749 5964

- 2L -



Table 1IV.1.4. (Cont'd)

1930 1995 2000
Angles, Bars Univesals Total Angles, Bars Univesals Totsl Angles, Bars Univesals Totsl
shapes and plates rolled shapes and plates rolled shapes and plates rolled
and Rods and product amnd Rods and product and Rods and product
sections sheets sections sheets sections sheets
UAR 1327.8 464 99.90 €81.9 18l 246,35 104.1 831.6 218.3 §33.3
760 2570 516 3846 999 3026 672 4697 1206 3616 874 5696
I
Yeman Arad Republic A3 4.2 2.2 21,4 1.8 427 1.4 12.9 18.3  Aé.2 ~
15 192 59 326 98 236 80 414 107 256 97 460 w
|
Democratic People's Republic .2 2.8 1.4 $.4 2.8 2.4 1.9 8.1 Ll 21 2.4 2.2
of Yean 12 1S 9 36 15 19 12 1) 17 20 15 52
Total ESCMA reglon 1900.4 8]194.8 2748.5 120437 Y 181963
10308 45378 17730 73416 13811 54247 23431 91489 15919 62718 29598 108232
Source: Estimation of the Joint RSCWA/UNIDO Industry Division Based on:
(a) Tentative Projectjons of Steel Demand jn the ESCWA remjon. UNIDO, Sectoral Studies Branch Division for Industrial Studies,
Vienna 28. October 198S5S.
(b) ; d & methodology with an spplication to the iron and steel gector (UNIDO/IS 544),

24 September 1984.




Table IV.1.5. Industrial snd produyction personnel reguirements for the process route
involving EAY steelmakina for wanufsctucing volled steel producte

(men per to“sl output)

Angels, shapes and Sectlons Bats and Rods Universals, Plates and Sheets Total rolled product

oo T 1930 1995 2000 vorer 3030 1993 2000 ro. 1930 1995 7000 . 1990 1995 2000
Tobair  utput (000.tonnesi jeeosr  SMAPNE (000.TONNeST ysbeur Quteu (000.Tonnes)  Tofal eufout (900.tomner)

expenditure expenditure axpenditure
(man-hours (man-hours (man-hours

per ton) 19004.4 $499.3 2883.7 per ton)8195 9796.2 11325.¢ per ton) 2748.5 3632 4587.2  12843.7 15927.5 1879¢.5

Personnel vequired Personnal required Personnel vequired Personnel cequitred
1. Scrap prepsration 0.716 680 89S 1032 0.722 2958 353¢ 4089 0.75% 1039 1373 1734 AeT7 5804 (Y111
2. RAF steslmaking 2.840 2699 3549  AV9S 2.862 11727 14018 16207 2.986 4103 S4A2) 6849 18529 22990 271%)
3. Rolling 1.97% i!‘ll 2669 2849 1.95%0 71990 93351 11042 3.000 4123 5448 6081 13991 17468 20772
4. Production of
cefractories 0.376 357 470 542 0.392 1606 1920 2220 0,380 S22 690 L 15 2485 3080 363
S. Production of liwe 0.12 114 150 173 .22 4998 5976 6909 1.26 1732 2288 2890 844 8414 9972
6. Repsaic services 1.400 1330 1750 2019 1.404 57153 6878 7950 1.636 2246 2967 3748 9329 11595 13717
7. Energy facllities 1.684 1600 104 2428 1.694 6941 8297 9593 1.762 2421 3200 4041 10962 13601 16062
8. Transport facilities 0.830 189 1037 1197  0.830 3401 4065 4700 0.970 1333 1762 2225 5523 6864 0122
9. General work
services 1.100 1045 1375 1586  1.100 4507 5388 6229 1.290 1772 2343 2959 7324 9106 10774
Total 11.042 10492 13799 15921  12.174 49883 59629 64939 14,038 19291 25494 32198 79666° 98922 117058

source: Retimation of the Joint ESCWA/UNIDO Industry Division based on:

(s) Isntative Projections of Cteel Demand jn the RSCWA region. UNIDO, Sectoral Studies Branch Division for Industrial Studles,
Vienna 28. October 1985, .

(v) Manpowst and Trsining Requirements in JIndustry: A methodology with sn sppllcetion to the iron end sieel sector (UNIDO/IS
S44), 24 Reptember 1984,

- ¥ -
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Chapter ¥V

TECHNICAL ASSISTANCE PROVIDED BY UNIDO

The iron and steel sector continued to be the largest recipient of UNIDO
technical assistance deliveries in the metallurgical industry. UNIDO
projections for the coming 10 years, show an anticipated growth of steel
production facilities in regions like Latin America, India and the Middle
East. 1In 1984 UNIDO technical co-operation expenditures under the heading
wetallurgical industries amounted to $US 6.3 million of which some 85 per cent
from UNDP resources and in 1985 this figure was raised to $US 7.3 million of
which 85 per cent cormes from UNDP. A total of 150 technical assistance
projects were implemented or under implementation in 1985.

The metallurgical industries regularly accounted for between seven to ten
per cent of UNIDO total expenditures on technical assistance.l’/ UNIDO is
supporting this trend for small-scale steel plants to promote self-sufficiency
of developing countries and has been asked to undertake preliminary studies of
this profile for various countries such as Yemen, Democratic Yemen and
Afghanistan.

The 1990 and 2000 scenarios for the iron and steel industry prepared by
UNIDO are a contribution :into theoretical aspects of the iron and steel
examination. The period after the third Consultation on the Iron and
Steel Industry heid at Caracas (Venezuela) in 1982 was one of active technical
assistance related to the provision of expertise for effective operation of
existing plants. Application was made of appropriate technologies, from
advisory services and standardization of metal products, to the introduction of
managed maintenance system in metallurgical plants and to energy conservation
and environmental aspects. More than 70 technical co-operation projects have
been initiated by the Metallurgical Industries Section of UNIDO since 1982.
Some of them were initiated in the ESCWA region. (Egypt, Iraq and Democratic
Yemen) .

Another priority area was the planning, desighing, establishment and
operation of new metallurgical plants, including preparation of
techno-economic and market studies. 1In this line a field mission to some
countries of the ESCWA region was conducted by a UNIDO consultant earlier inm
August 1985. The mission resulted in a technical report on the iron and steel
industry in the ESCWA region. That report and a desk research prepared
earlier by the joint ESCWA/UNIDO Industry Division are the basis of the
current report. Based on the observations made during the field mission and
discussions held with various officials in different organizations of Jordan,
Syria, Egypt and Qatar, listed below are the important areas in which regional
co-operation can be started and also UNIDO activity could be desirable.

1/ See UNIDO, Support to the Iron and Steel Industry: Three Examples of
Technical assistance. Sectoral Working Paper Series No. 47 (UNIDO/1S.620), 21
March 1986.
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(a) The Arab region has reserves of iron ore, coal, natural gas, oil and
other raw materials needed for the steel industry in order to establish a new,
or to increase available industrial capacity in the Arab countries.

(b) The economies of scale can be widely made use of so that steel
industries can be shared by other Arab countries. The efforts of Jordan and
Ssudi Aradbia to establish a sheet steel industry are a case in point - Jordan
offering cheap labour and murkets and Saudi Arabia cheap electric power. In
addition, Jordan‘'s excellent and progressive infrastructure should attract
attention from the rest of the Arab world in setting up downstreaa
steel-consuming industries.

(c) There is a need for detuiled study of the diversification programme
in conjunction with an intention of Jordan, Egypt, Syria and Lebanon to
manufacture cold strips for the electrical, steel furniture industries etc.

(d) All the facilities in Egypt for acquiring skills may wall be needed
by other Aradb countries for the growth and development of their respective
iron and steel industries. Egypt is already offering such assistance to
African countries who are making extensive use of them. In the me2ntime there
is a need for Egypt to sell its capabilities and resources in the steel
industry if it wishes to render assistance to other Arab countries. To this
end, the mission undertaken met with a positive response from the authorities
of the General Organization for Metallurgical Industries, who agreed to take
necessary measures for this purpose.

A nmumber of industrial consultancy organizations that exist in the Arad
worid can well be harnessed in technical feasibility studies, project reports
examination, selection of technology and equipment, and other areas that go
jnto the establishment and expansion of steel industries in the Arab region.
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Chapter VI

COMCLUSIONS AND RECOMMEMDATIONS
A. Conclusions

The ESCWA region comprises 3 groups of 13 coumtries, viz., oil producers,
diversified economies and least developed countries, their per capita GDPs
being $US 10,825, $ 1,508 and $ 510 respectively. It is one of the world's
richest regions with about 50 per cent of the world's proven petroleum
resources and some mineral wealth. Owing to huge petroleum resources the
region remains a major source of surplus financial capital.

Depletion of the o0il resources necessitates formulation of a long-term
strategy of industrialization for the ESCWA region; however, the pattern of
industrialization in most countries of the region has mnot changed
significantly since the mid-1970s. Chemical industries, petroleum refining
and plastics remained major contributors to MVA, representing 45.3 per cent of
the total MVA in 1980, while the total contribution of the metal industries
amounted only to 10 per cent in 1980.

The iron and steel industry in the ESCWA region is characterized by a
wide diversity of the type of plants in wvarious countries, but the ESCWA
region's production capacities accounted for only 0.5 per cent of world
installed capacities in 1982. The region produced only 0.3 per cent of the
total amount of world crude steel, while the region's total demand for
finished steel product was about 1.5 per cent of world demand in 1982.

The structure of Lhe actually installed capacity in the region in 1982
was the following:

Iron production -
Crude steel production

Rolling steel production
Pipe production -

|
QUWWN

Total output of crude steel reached 1.3 MTPY in 1983; finished steel
output amounted to 2.1 MTPY.

The ESCWA region has 54 per cent of the iron and steel making capacity in
the Arab world. Current existing capacities for production of finished steel
in the region barely total 4.9 MTPY. Egypt is the leading steel producer in
the ESCWA region with about 2.0 MIPY capacity for a wide range of finighed
steel products and with a rather ambitious plan of reaching 15 MIPY by the
year 2000. Current capacities of individual plants in the region vary from
20,000 tonnes/year to 1.5 wmillion tonnes/year, from which a percentage share
of the all kind works with caparcities from 20 MTPY to 100 MTPY accounted for
20 per cent; over 100 MTPY to 600 MTPY accounted for 64 per cent and over 600
MTPY 10 per cent.

Current capacities of the region are working at 40-60 per cent of designed
capacity owing to shortage of skilled manpower; workers drain and
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their instability because of problems of salaries, housing, inadequate
transport communication; poor maintenance and the lack of the necessary spare
parts for long time operating equipment; inadequacy of raw materials to
necessary specifications; etc.

Most of the existing plants in the region were built on the basis of
individual local needs and resources of the countries of the region in the
light of localized economic and industrial policies. Due emphasis on linkages
with the pace-setting industries in the development of iron and steel industry
has not been given serious attention so far.

There is a widening gap between supply and demand of iron and steel
products in the ESCWA region. The regional consumption of finished steel
products amounted to 9.2 million tonnes in 1983; imported products accounted
for 7.1 million tonnes while the internally produced ones reached only 2.1
million tonnes. Underutilization of existing capacities, lack of diversity of
the internal output and poor economic exchange among the countries of the
region make for increasing the gar between demand and supply which has to be
covered through imports.

Per capita consumption of steel in the region was 110 kg in 1982,
comprising 88 kg of imports and 22 kg indigenous manufacture, but with
fluctuations. Imports of steel in the region totalled a maximum of 8.7
million tonmnes in 1982 - a sevenfnld increase since 1965, with Saudi Arabia
leading (over 50 per cent) followed by Egypt and Kuwait.

The “otal demand of the region is 66.3 per cent of that of the Arab world
reflecting the heavy demand from the building sector. Demand of reinforcing
bars is expected to account for 52 per cent of total ESCWA regional demand in
1985, while flat products and sections amount to 27 and 20 per cent
accordingly. The forecasts of total demand for the region are about 16 MIPY
by 1990 and about 23 MTPY in the year 2000. Rebars will account for 52 per
cent of the total demand, sections 20 per cent and flats 28 per cent.

The absence of coking coal reserves in the region deters the adoption of
the conventional BF/BOF route. For the ESCWA region with rich natural gas
resources, the DR/EA? route is most appropriate.

B. Recormmendations

Because the oig gap between demand for end supply of finished steel
products justifies accelerated expansion of the domestic steel industries in
the region, as the first step there should be an increase in capacity
utilization from the current 40 - 60 per cent to contribute to reducing this

gap.

Considering the gap bDetween supply and demand, rolling units in the
regi n require aggregate capacities of 4 MTPY for hot rolled flats, 2 MIPY for
cold rolled flats, 0.50 MPTY for heavy sections, 0.35 MTPY for light sections
and 0.60 MPTY for seamless pipes. Weverthless, the priority should be given
to the programmes aimed at increasing the level of utilization of the already
existing capacities.
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For the domestic steel industry, the DR/EAF steelmaking route is
recommended. Tnitially, the products selected could be rebars, which have
high market volume and are relatively easy to produce and seamless tubes,
which are in great demand in oil producing countries. Due attention should be
given to the optimum product diversity in terms of internal market
requirements in the region.

Electric power is an important input, and regional grids of mejor
stations (in place of existing localized installations) should be
eslablished. With growing global consciousness of ecolcgy and pollution, the
extra investments of 10-20 per cent of the total cost on this account should
be considered.

Regional co-operation in the ESCWA region assumes paramount importance in
the iron and steel industry because of disparities in resources and size of
individual markets. Problems are many, particularly stemming- - from national
considerations. Joint ventures involving funding, participation, ownership,
technical assistance and balanced complementations of production; econcmies of
scale should be adopted as a flexible instrument of regional co-operation.

Apart from providing funds in national budgets, regional financing bodies
such as AIIC, AFESD ané AIC, can play an important role. AIDO, GOIC, and AISU
are regional organizations which can greatly contribute to the development of
the steel industry in the ESCWA region. Research and development, industrial
consultancy and engineering design, operational know-hcw, human resources
development and plant equipment and machinery should be given adequate
attention and support because they are the areas which lend themselves to
regional co-operation.

On a material inputs, joint ventures should also be promoted for the
manufacture of oxide pellets, ferro-alloys, graphite electrodes, refractories
and rolls in economically viable units.

Strengthening of institutional infrastructure will enhance regional
co-operation. In particular the following actions should be taken:

(a) The role of AIIC and APICORP in the development of iron and steel
should be enlarged and strengthenned;

(b) AISU should assume the role of ©promoting production
complementarities, specially in product-mix for the new plants, in view of
scale economies for rolled products;

(c) Till new regional institutions are established snd developed,
existing national institutions/organizations/companies in individual countries
should be given preference for conducting R & D and engineering activities for
regional iron and steel industries.
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AEEX 1
ANNEEED TABRLES

Table 1. Plage of the ESCHA vegion within the framework of
selected developing coumtries in 1982

coamtry Territory Populstion Per capits
(sq. km) (milliomn) GDP (US$)
ESCWA region 4,820,624 95,000 3,117

1,355,510 (a)

100,982 (b) 3,065 (b)
brazil 8,511,965 124,020 2,232
Argentina 2,766,889 28,438 1,204
Mexico 1,972,547 71,193 (c) 2,346 (c)
Peru 1,285,216 18,320 1,204
Bolivia 1,098,541 5,755 1,054
Chile 156,626 8,800 (d) 1,456 (4)
Burma 676,525 33,640 187
Thailand 513,115 49,500 159

Source: Estimated by the Joint ESCWA/UNIDO Industry Division.
(a) Arable and rain-fed area suitable for cultivation.

(b) 1984,
(c) 1980.
(d) 1970.




Table 2. Steel output in the Arab World and jn the ESCWA resion in 1980-1963 (tonnes)
1980 1981 1982 1983
crude Cinished  Grude Tinished Crude Linished Crude Zinished

Goyniry steel eroduction  stesl production  stesl production steel preduction
Tyt 840200 s 895114 1033457 870280 947232 874125 960786
Sycia 28000 91369 35000 116363 33400 81841 35000 99937
Jordan - 80175 - 132477 - 123410 - 127916
Ireq asa28 €1604 - 13850 - 12900 - 9000
Tuwait - 36820 - 24683 - 24850 - 14610
Swudl Arabia - 10000 - 65000 - 110000 - 380000
Qatar 463158 450400 429123 453436 498930 475400 460000 460000
United Aradb Emirates - 26000 - 27000 - 32000 - -
Lebanon - .. es .o .. .- e .
Total ESCHA region 1376826 756368 1359237 1866266 1402610 1807633 1369125 2052249
Algeria 427200 " 900216 644516 1082282 985627 1105112 1022836 1069615
Tunisia 144000 169846 147000 163523 89000 160603 139000 161474
Libyan Arsb Jamahiriys - 92000 6900 31314 9300 49352 4800 68436
Bauritania 5100 4000 5300 4000 10300 6000 9000 $500
¥orocco - 13500 - 13500 - 18000 - 18000
Sudan - 33000 - 33810 - 58800 - -
Total Arab world 1953126 1968930 2162953 3194685 2496837 3205500 2544761 3275274
ESCWA region as a per cert
of total Arad world 70.0 8.4 62.8 58.5 56.2 56.5 53.8 60.8

Sourcy: Compiled by the Joint ESCWA/UNIDO Industry Division, derived from the data available in AIDO and from AISU statistics,

presented to the second Arab Congress on Stesl Industry held in Bahrain in 1982.
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(Thousand tons)
_Iron Lrude staa) Mﬁn_—.
Sountry fastory  Ischoolony samacity geacation Zesheolony sasesity ssesation VPpit of acodustien  ageasliy ﬁ:‘m.
1- NGYP?r
C(a) Iron anl Steel Company Pully High furnace 208 1958 Mass rolling sestions 200 1058
(Helwvan) integrated (¥No.l) 900 mm digmpter
High furmace 203 1938 4 Thomas 300 1958 Heavy rolling sestioms 125 1958
(Wo. 2) converters 750 ==
17 tom eap.
por umit.
Migh furnace 670 1973 Oxygen 1200 7%-77 Light rolling gections 70 1064
(Wo. 3) converters 2800-~-360 =
Migh furnace 620 1 ? elestric L ] 1958 Rolling sections 200 1877
(Wo. &) ovens 12 tom
por umit
Continous 1300 13-77 Rolling sections cold 40 1877
casting
Bolling plates 15 1058
Sheets hot 300 1071
Shests cold 260 71-73

- e,




Table 3. (Cont‘'d)

(Thougand tons)

Kind of Pasizn  Xsap of g Zaac of
Country factory TIechnoloxy sapacity gperation Ischoolosy samasity operation’ Unit of syedustisn Sescation
(b) Private company for Semi- 2 Seiwens 100 1948 Rolling reinforced % 1048
metallurgical Industries integrated Martin Ovens stesl sapi-gechenical
25 ton cap. Rolling reinforsad 148 1976
steel meshanicel
(¢) Delta Stesl Pactories Semi- Electric Oven 30 1947 Rolling iron wires 60 1947-1965
integrated 18 ton cap.
Electric Oven 40 197 Rolling sestions 40 197¢
25 ton cap.
Zlectric Oven 40 1978
25 ton cap.
(4) WASR Company of Pipes Spiral pipes 20 1962
Elongated pipes 10 1963
2- SYRIA
(a) Geco Steal Company Semi- 2 electric 130 1979 Reinforced iron rolling 120 17
integrated oven 30 ton tam-2500
per umnit.
2 contimuous
casting units Pipes slongated welded a0 1977-1979
2 lines/
producing unit.
3-  JosnAN
(a) Al-Raghed Company Rolling Reinforeed iron rolling 40 1978
(b) Jordanian Iron & Stee’ Semi- Electric oven 30 1976 Reinforced iron rolling 75
Industcy Coampany Ltd. ivtagrated
(c) Pipe Company Pipes - - - Pipes 1-4" diameter 10 978

v
]
11
‘
1



Table 3. (Cont'd)

(Thousand tons)

lron Srude steal
Kind of Resizn Xang of Resisn Iaar of Reninn
comtry factory Iechmoleay samguity gedration ZIeshmelosy samacliiy gseration Unit of production sasacity JPeration
4~ LEDANOR
(a) Lebanese Compamy for Rolling - - - - - - teinforeed ivon 240 1963
Stesl Industcy
(») United Stesl Compeny Rolling - - - - - - Reinforced iron 0 1964
Wetiomal P Coupany Pipes - - - - - - Steel pipes welded /] 1987
© ipe bleck & gelvenized
4) Lebanom Plpe Company | 3% - - - - - - Steel pipes welded 12 1960
¢ e vee black & galvanized
(e) Ghamnis Rassar Jeysm Pipes (Pipen)
Pipe Compeny
S- TR
(a) Iven and Stesl Complex Pully o 400 Late 1978 14 electric 500 - Reinforced iron 240 1978
ot Al-Zubaiv integrated WL ovens 70 ton volling
capacity per
unit.
2 continuous Sactions 160
casting units
(6 Llines)
(b) Spivel welded pipes Pipes spical welded pipes b1
Tactory
6~ WY
(a) Bmitl Company for Pipes Spiral welded pipes 116 1967
Wetallic Pipe Industry production

- 68 -
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Table 3. (Oeat‘'d)
(Thousand tons)

—Suda _atanl Zinal scogusts .
T R— N it et
ommAry faptamy  IashEblany 2 Teshmslosy sseasity seacatiss it of stedustion sasacity Operation
7- R
(a) Privete Cowpamy feor Semd - Blestele 43 Reinferced iron 3¢ Started 1976
Stesl of Bwbal integrated ovens rolling stopped thea
sterted
again 1978
(%) e Al-Fheima oeml- - - Wlestric . Reinforced iron 50
orpgemization intagretet ovens colling ;
(c) Mu-Phabl Pactery Rellisg Reinforeed icron 23 1976
5. oama é ,
(a) Qatar Compamy fer lrem ully 400 1979 2 slestric a%é 1978 Reinforeced iron 330 1960 ‘
ond Stesd integreted ovens, 70 {
ten eapacit;
m -ito
(2 ewntinuous
emuting units,
4 limes for
oseh unit).
9. SRR ARMIRA
C(u) Jeddein Bolling Pestery Bellilng - - - - Relnferced ivon 140 1966
rolling 1980

e ]
fisuces. AWIS, ATDO, 1902 (. e).
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Table 5. Demand for iron and steel products in the Arab World
(*000 toms)
1378 1980 1985 1990 1995 2000
ESCWA region countries
Egypt 1,400 1,820 2,760 3,780 4,800 5,900
Syria 596 618 810 1,000 1,200 1,400
Saudi Arabia 1,000 1,400 2,350 3,300 5,230 5,240
Kuwait 240 420 550 670 780 890
Bahrain 41 62.5 90 116 143 170
Qatar 58 88 123 158 194 230
Lebanon - - 500 800 1,000 1,440
Jordan - 185 275 360 450 550
U.A.E. 360 580 907 1,230 1,560 1,880
Iraq 62 250 1,350 1,760 2,170 1,580
ESCUA region total 3,657 5,623.5 9,715 13,174 16,527 19,280
0il exporting countries
of the region 1,761 2,800 5,370 7,29 9,127 10,990
0il exporters as % of
the ESCWA region 48.2 51.6 55.3 55.4 55.0 57.0
Other Arab World countries
Algeria 1,600 1,670 2,440 3,110 3,78C &, 5660
Tunisia &00 430 640 840 1,000 1,200
Libyan Arab Jamshiriya 237 420 640 960 1,250 2,180
Mauritania 2.2 4.55 9 18 36 72
Morocco 561 780 1,060 1,359 1,660 1,990
Sudan 110 110 150 200 216 350
Other Arab World
countries total 2,910.2 3,414.55 4,939 6,487 8,142 10,252
= = . EERS A ERNVETETE SESERETEE
Arad World total 6,567.2 8,838.05 14,654 19,661 24,669 29,532
ESCWA region as % of
totul Arab World 55.7 6l.4 66.3 67.0 66.9 65.3
0il exports of the ESCWA
region as % of total
Arab World 26.8 31.7 36.6 37.1 37.0 37.2
Source: ESCWA Compiled from Iron and Steel International, August 1984.




Table S. Naior exvorters of semi-finished finishad ateel product into the ESCHA cezion
(000 tonnes)

Austra- Austria Belgium Cxzechos- FPrance Germeny F. Italy Japsn Nether- Poland Turkey United Yugosla- Spein Totsl mejor

1l Luxesbury lovakis Republie lends Kingdom via sxporters

Bahrein 1901 0.08 - 1.00 - 7.89 2.69 0.11 40.00 .22 - - 3.64 - 0.43 56,03
1982 4.34 - 1.3 - 0.24 1.4% 0.31 77.23 2.3% - - 9.09 - -~ 97.74

1983 2.0 - 1.07 - 1.52 2.84 6.40 €0.A8 34,93 - - 3.9 - 0.06 132,69

| "V, 1] 1981 16.40 1N 16.0 117.30 33.354 81.73 80.63 93.48 .11 40.90 - 23.45 4,11 167.38 673,35
1982 - nN.29 13.12 233.10 62.13 108.62 35.8¢ 101.350 7.73 4,02 - 23,54 11.97 - 709.79

1983 3.9 10.1% 31.2¢ 273.60 50,02 108.73  104.29 112.42 1.8¢ 44.18 3.89 37.2¢ 97.49 117.5¢ 290.48

Irey M .47 2.09 218.0 77.20 127.04 114,34 $9.60 ¢09.80 7.7¢ 14.25% - 36.64 180,64 123,38 1%25.2%
1982 3.3 5.67 70.09 0.50 63.11 149.32 64,20 293,09 9.9 - - 39.02 31.2¢ - T42.48

1993 - 4,11 $4.09 - 19.95 39.60 13.29 .77 5.2% 0.5%¢ 035,20 3.7 19,12 132,43 473.13

Jordan 1981 0.03 0.6¢ 12.00 - 2.8 18.93 17.12 3n.v 1.80 1.08 - 5.22 - 9.6 121.14
1982 - 3.08 1.03 71.30 35.60 17.23 13.86 435.10 10.7¢ 0.04 - 9.3¢ - ~ 151.07

1993 - 0.7¢% 11.38 15.70 22.93 1.97 10,03  34.27 1.24 0.50 - 7.01 0.83 33.7¢ 139.9%

it 1981 8.42 0.01. 11.0 12.40 4.93 32.2¢ 22.20 33%3.9 2.41 1.11 - $0.22 - 35,32 534.27
1982 §.¢4 - 14.11 - 9.04 36.36 3.94 727.30 2.16 1.1¢ - 20.90 0.04 - $20.58

1933 7.04 9.02 .00 - 13.4¢ 25.40 5.44 307,62 4,22 2.69 3.66 13,54 0,24 12.4¢ 605.79

Lebanon 198} - 10.04 1.0 34,80 16.62 20.01 104.83 10.3¢ 1,93 0.10 - 4,02 0.32 10.¢9  230.04
1992 - 14,08 11.62 46,30 19.03 235. N 8.7 4.19 0.64 - - 7.30 2.1 - 200.63

1993 - 5.39 24.17 $7.80 21.%° 17.28 64,14 2.19 0.17 - 15.91 3.82 0.23 31,04 243.48

sSaudi Avedia 1981 1.42 0.30 $3.0 19.20 43.90 193.58  207.43 1423.5¢ 43,95 0.78 - 20.02 - 92.64 2099.78
1982 22.350 1.21 31.42 38.00 107.14 246.19 73.07 3132.60 357.¢9 - - 715.24 - - 3765.06

1983 37.28 1.42 49.02 27.70 $9.23 129.55 110,40 2298.23 29.72 - 12,77 a0 - 115,42 2963.43

sycia 1981 - 9.13 27.0 45.80 11.60 87.99 147,08 2.7% 1.W7 10.1¢ - 2.10 0.13 188,25 $40.41
1992 4.5 AN 7.80 1.98 19.87 34,30 3.98 20.11 - - ~.58 0.62 - 105,54
1983 - 9.06 26.90 €0.40 13.7¢ 32.47 23.63 2.02 0.28 - 2.71 2.19 0.10 3.80 178.2

Other Niddle 1981 0.18 0.17 10.0 12.10 13.72 41,32 47,99 583,42 12,04 - 30.1¢ - 5.3 847.4¢
Kast 1982 0.0?7 2.32 19.22 23.00 4.0 67.90 31,61 779,30 14,17 - - 59.02 - - 1041.4¢
1983 2.20 0,308 23.12 7.80 30.08 92.84 27.73 640,50 5.29 - 41.63 - 60.20 942.01

Total 1981 33.08 33,63 2IMN2.0 318.8 342.08 592.9% 717,04 372112 06.68 9,35 - 195,07 2.2 630.58  6034.9%
1982 47.14 2.8 173.7 37¢.0 230.21 672.68 346.00 5163.37 125.79 43.82. - 246.75 46,1 - 7654.3%

1983 S4.48 31.3 m.a 443.0 270.19 450.28 373,37 3¢88.32 82,92 47.96 124,24 237.30 117,08 506.95 6659.37
ghate of each 1881 0.5 0.3 5.6 4.8 3.1 8.9 10.0 4.7 1.3 1.0 - 2.9 0.4 .3 100.0
in total axport 1982 o.¢ 1.0 2.3 4.9 4.6 e.? 4.9 7.4 1.6 0.6 - 3.2 0.6 - 100.0
") 1983 0.9 0.5 3.5 6.6 'R 6.8 s.6 55.4 1.2 0.7 1.8 .6 1.8 7.6 100.0

Jource: RICWA compiletion based on internstional trade statistics.

- e
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Table 6. Steel consumption in the world {crude steel)

®roduction Population Per capita
Countries and areas 1977-1981 (millions) consumption (kg)
{mln. tons)

BBC 10 107 297 360
Other Westerm Burope