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TRANSFER OF TECHWCLOGY IN THE ADAR

The purpose of this paper is to presents

a- Briefly the arab steel inlustry

b- The testnology acquired through the different processes

c- Tae development of associated industries as technology transferring industries
d- The manpower training |

engineering services needs

policy implications for the technology transfer.

In order to discuss these agpects, it was necessary to introduce the general
implications for steel and economic development. The presentation will be limited
to the alloted 15 mimutes. Great care has been given to the figures in this paper,
some people will be startled by the implications of the development of the steel
industry in the Arab worlid. For example, following the Lima conference, in 1975,
industrial development targets were set for LCD'Q by the year 2000. Industrial
production in the Third World should account for 25% of world industrial production
as compated to 7%, these targets can be translated to steel produciion. Installed
steel production capacities should increase from 750 MI in 1975 +to 1750 MT in 2000.

This increase should be divided as follows:

Indu—s -trial- world 900 0000000000000 ®0S®€0CO00000O©CO0O0COITN®OI 6 50 ITD + 500 I@D
Third (brorld. Q000000 O0O0© 00000060006 000006000 0000O0O0OO0 loO I‘@ + 500 MT
( of W}Tli ch I\l_ra‘b “Iorld) © 0 ® 00800000 ®O0 0000008 E®NOOO0OOO0 1 9 2 + 120 MI‘

These projections show that in 25 years the production capacity for steel will
increase by 75% for industrialized countries that of ILDC's will be multiplied by 6

and that of Arab countries by 100. The figures call for some remarks.

1- The staggering investment recuired 120 billion dollars for the Arab world,
counting an average of 1000 dollars per ton at 1975 prices.

2 The manpower training requirement is even more siaggering than the invest-
ment, an average of 10% of the cost of the project as compared to 2% in

induatrial countries.



%~ The engineering work services required an average of 20% of the cost of the
project as compared 5% in indusirial countries.

4- The kind of technology to be utilised in the Arab world is paramount: are
these countries going to foxrm a receptive and innovative environment
conducive to the development and transfer of techuoclogy or be producers of

seni finished products for exporis and therefore widening the technological

gap?

STEEL AND ECONOMIC DEVELOPMENT

The remarkable industrial growith witnessed in modern times would have been
impossible without massive production of steel and its fabrication into thousands
of different types of tools, structures and other useful products. In fact, steel
has become synonymous with economic progress as it used in all fields of modern
industrial activities. Therefore, it is now widely recognized the world over that
steel plants are not mere "status symbolg” but vital instruments of industrial
development. This growing awareness has been reflected in the growth of the national

steel production in many Arab countries.

Role of heavy industries in cconomic developments

In a development country, the transformation of a traditional agricultural or
petroleun mining economy into a modern industrial cconomy is beset with two major
types of constraints that arise out either bottle-necks of consumer goods or

hottle-necks of investment goods.

Balanced industrial growth has been achieved in industrialized countries by
mininising these bottle-necks and ensuring appropriate balance between the light
manufacturing industries. This balance has been struck in industrialized countries
where the contribution of heavy industries in the total value added by the industrial
sector is in the ranze of 58 per cent to 66 per cent (1), This could be considered
as goal setting indicator for developing countries while framing their programmes of

industrialisation. The trend of industrial production in the developing countries

(l)Sﬁructure of mamufacturing output by major industrial groups in developed

economies for the year 1958 gtatistical yearbook United Wations, 1963.




and regions during the period 1955 to 1969 algo underlines the fact that it is easgier
for developing economies to achieve a break~through in the industrial sector in
heavy industries as compared to light industries. VWhile the output of light
industries during this 14 years period nearly doubled in developing countriecs, the
output of heavy industries nearly trebled in the Latin American countrics and
quadrupled in the Asian countries (Japan excluded). This trend evicently emphasizes
the need to set up a heavy manufacturing industry in developing countries to

accelerate industrislisation.

Why steel industry?

Any country willing to meet ite steel requiremonts has two optiong either to
produce steel locally oxr to import steel spending foreign exchange, although
really speaking no country can become truly self-sufficient in steel. This is
because it may not be economically viable to produce within a country all the
categories of gteel required due to restraints imposed by inadequate demand and
econonies of scale. However, if the benefits accruing to the economy from the
national steel industry outweigh the cost of imports of steel the installation of
steel plante can be justified. In the following paragraphs an attempt is made to
analyse the benefits of steel industry on the overall pattein of growth in the
economy. 4s the installation of heavy industries calls for massive invesiment the
role played by the steel industry vis-a-vis other heavy industries needs to he
examined from various angles that promote invesiment and technology transfer. For
this purpose, other heavy industries considered ave petro-chemicals, chemicals,

petrxolevm products, rubber products, etc.

Backward and forward linkase offect

The efficiency of heavy industry catalysing the industrial growth can be best
measured in terms of its inter-indusiry linkages. L4 pioneering study carried out
in mid 50's cn the inter-industry linkage in four developed countries amely USA,
Ttaly, Japan and Norway by Chenery and Watabane had established that iron and
steel industry has the highest combined backward and forward linkage score amongst

indugtries as shown in Table 1.
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TABLE 1
COMPARTSON OF ILIWKAGES I FOUR SELACTED COUJIRIES

Sector Edchwa*d( ) Forward (2) Combiqed Linkage
inkage Linkage Scoxe
Iron and Steel 66 78 144
Non-ferrous metals 61 81 142
Paper and paper procducts 57 78 135
Petroleun products 65 68 13%
Coal products 6% 67 130
Chemicals 60 69 129
Textiles 57 57 124
Rubber products 51 48 99
Printing and publighing 49 46 95

Feauibility of Tinkage effects in developing countries

Though this effect has been achieved in developed countries its attainment in
developing countries would depend on the prospects of overcoming the constrainte of
macret size, btechnology and resources. TFor example, though petroleum and natural
gas wining is found to have forward linkage effect as high ae 97% in developed
economies several developing countries exporting crude oil are net importers of

petroleun produclts.

Notes H (1>Percenta oo ratio of inter-industry purchase to total production by
the industry.
(2 )Pbrventa e vatio of inter-industry sales %o total production.

Sources : H.B. Chenery and T. Watanabe. Intermational comparisons of the structure

of production, Ecomcmetrica. Vol 26 (pp. 487 - 587).




In certain industries the incremental invesiment recuired for processing a basgic
product into intermediate producits is disproportionately hish as compared to the
initial investment required for the procduction of the bagizc product itself, also the
further investment transformation of the intermediate products into finished ones is
gtill higher. This characteristic combined with the fact that the small size of the

market becomes a deterrent in achieving forxward effects in developing countries.

Though the steel industry is also subject to similar limitations for certain
products the incremental investment and the scale of operation become crucial for
the production of hot rolled strip. Once this stage is crossed, the importance of
large scale operation diminishes progressively as illustrated by a typical pattern
of economic capacities foxr the production of intermediate and finished products as

shown bhelows

PRODUCT APPROXIMATE ANNUAL ECONMOMIC
CAPACITY
Wide hot strip 1.000.000 tons
Cold rolled stwrip 200,000 tons
Galvanised roofing sheele’i;s(n 50,000 tons
(2

Domegtic refrigerators 20.000 units

Regidentiary linkage

The capacity of a community to purchase goods and services is governed by the
"value added" by the activities in various sectors of the economy (in the form of

salaries and wages, rents, interests, insurance premium profits, ete).

Where goods are imporied the capacity gets diverted to foreign markets to the
extent of the "value added” component of the imported goods. Such leakeagze of the
purchazing capacity in the form of imports inhibits industrialisation in developing
economies by regtricting the volume oi demand for national industrial producte; this
either retards development of local industries or leads to establishment of units of

uneconomical size.

. 1 . . . .
Hotes 3 ( )Contlnuous falvanising lines
(2)

Approximately equivalent to 2.000 tons.



As opposed to this, esiablishment of national industrial units of optimum sizes
generates benefits in the form of residentiarr linkaze due to retention of the

"value added" component of the product within the country.

Utilisation of matural roesources

The natural resources of a country remain either partly or fully unutilised in
the absence of industry that can put them to use. The Arab countries for example
have major raw msterials namely iron ore, natural gas, limestone, dolomite and
manganese reguired for the development of iron steel indusitry. However, many of the
natural resources in these countries have either remained unutilised or are exploited
for exports in crude form as bulk of their steel requirements continue to be exported.
Some of these raw materials such ag iron ore and dolomite have little alternative

vse except for the iron and steel industry.

The maximum national benefits from the raw materials such as natural gas and
limestone having alternative uses can be derived by their utilisation in the fields
having strong development linkage potential ss is the case in the iron and steel

industry.

Some of the Arab countries like Mauritania, Morocce, Alzeria, Tunisis and BEgypt
have reserves of suitable grades of iron oxe. In a few other Arab countries
occurences of iron ore have been reported which curreatly are under investigation.
Though a begimnning of the integrated steel industry has been made in Algeria,
Tunisia and Egypt the ore rich Arad countries namely Mauritania, Morocco, Tunisia
and Algeria exported about 100, 90, 80 and 70 percent of their total ore production
to the outside world in 1973. Ilouritania alone exported more than 12 million tons

of ores in this year. Morocco algo exported 200.000 tons of manganese ore in 1972.

The major uses of natural gos are:

i - energy for power generation and

ii~ raw material for chemical manufacture.
The maximum national bhenefit of this abundant resource in the Arab countries can be
derived by its application in those fields wheve the cost of its substitutes is the
highest, and where its use has the poteniial of generating a strong development

linkage.



4 study of incidence of energy cost in some selected incdustries shows that the
incidence of energy cost is the highest in the iron and sieel making and accounts

ot
for about 23 per cent of the total cost as shown in Table 23

- Aaa——

RATTO OF TUERGY COST I THE TOTAL PRODUCTION COST IN SELECTED INDUSTRIES

H Industry s Ratio of energy cost 3 Industry sRatio of energy
. in production cost ,cost in produc.
° ° ° °*cost

) . 2 aall) . :

Tron steel metals 2%, 29 Vehicles 3,28
*Ceramics ° 16,98 ° Poodstuff ° 2,564
*Building materials ° 14,46 ° Wood industry ° 1,50
‘Purniture production ° 12,16 ° Textiles ° 1,34
‘Mining quaxrries ° 5,17 ° Leather industries’ 0,78
“Chenicals : 4439 * (lothing ° 0,50
H . . H . 3 3 2
Ingineering transform— 3439 Aversge 6,42( )
¢ ation of metals 3 3 s

In iron and steel industry, energy costs are high mainly due to the high
congumption of coke when iron is produced through the blast furnace route. With
the development of direct reduction technology iron and steel production can be
based on natural gas. It will, therefore, be seen that use of natural gas for the
iron and steel plant cannot only ensure utilisation of local natural resources, but

also result in an attractive economics.

(l)Mainly coke blast furnace

Yoteg 3
(). o .. o . A
Including a number of small scale industries.
Source ¢ Tnstitut Mational de la Statistique e* des Etudes Fconomiques, Paris

No. ¥evrier 1954.
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TOVESIMENT CONSTIDERATIONS

Major congiderations that need to be examined before investment in an industrial
gector are:
I~ market for products
II- pace of technological changes

ITI~ probable penalty for capacity underutilisation.

Of the different heavy industries, steel industry is one of the few industries whose
products are required for investment as well as consumpition. The steel enters the
consumption sector in the form of durable goods. Among the four categories of con-
sumption namely durables, semidurables, nondurables and services the item of durables
ig known to have the highest income elastigity. Steel also enters the process of
capital iuvestment in a bigger way than many other industries; the share of ﬁachinery
and equipment in the capital formation increases from a level as low as 12 per cent
to about 55 per cent to 58 per cent in highly industrialised countries. It will thus
be seen that the market for steel in the Arab countries will expend the investment as

well az congumption sector with progressive industrislisation.

Pace of technological development

The risk of the selected process and plant equipment becoming technologically
obsolete during a short period nced to be carefully weighed in the background of pace
of technological changes taking place elsewhere in the world while taking invesiment
decisions. It is for this reason that chemical and petro ~chemical industries
normally are based on calculation of pay back period of a short time of 8 to 10 years.
A majority of immovations in the field steel technology during the last decade have
been mainly in respect of the scale of cperaticns. Hence unlike some other heavy
industries, the risk of technological obsolescence in the steel plant could be con-

gidered minimum.

Social benefits

As developing countries depend on imports of equipment machinery and know-how
services on developed countries a large part of expenditure on invegiment is traded off
and to that extent the developing countries are deprived of the possible social

benefits of investment. It therefore follows, that the industrial investment which
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utilises more of lLocal resources and local talents for equipument supplies and const-
ruction would yield greater to the imvestor country in the form of distribution of
galariecs, wages utilisation of local materials and its multiplier effects on the
whole economy. Steel industry permite larger and more progressive localisation of
investments resources than many other industries where rapid technological change
increase dependernce on foreign agencies. IZgtablishument of local steel industry there-

fore bestow higher gocial benefits than most other heavy industries.

Tuture demand of steel in individual countriesg

The level and pattern of steel consumption of a country at any point of time is
dependent on its industrial economic and technological enviromments. The projections
of future demand of steel have therefore to take all these factors into account and
shouléd therefore form a subject of detailed analysisg for ecach individual country
depending on the historic data available and the type of economy, future steel demands
for individual countries are to be projected adopting varicus technicues like sectoral
analysis, regressions analysis, extra-polation of past trend, etc. The projection of
steel demand in the Arab countries has becn made on the basis of the steel intensity

method which would indicate the order of demand expected in these countries.

Steel intensity method

"Steel intensity" is the ratio of steel consumption to GDP expressed in terms of
kilogrammes of steel consumption per thousand dollars of GIP and thus a measure of the
state of incdustrial development of the country's economy. Conversely; if the growth
rates of GIP and steel intensity of a country could be forecast these could be used
to estimate the future steel consumption level. An analysis of steel intensity
variation per capita income for 24 different countries has revealed a distinct relation-
ship between these two variables and generalised steel intensity curve is found to have
three distinct zones. The firat zone at lower level of per capita income corresponds
to steep rise in sieel consumption for a small increment of income, while in the second
zone where the per capita income is more than US dollars 1000, the stezl intensity
value slowly rise to a peak and decline thereafter. In the third zone where per
capita income exceeds US dollaxrs 3000, the steel intensity becomes almost stable show-
ing very little falli in steel intensity value with progressive increase of per capita

income.
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On the basis of the available data on the national cconomies of Aradb countries
and other sclected couatries, the future demand of steel has been projected. The

methodology adopted for projecting the steel demand is as followss

1- From a study the past growth rate of GDP the possible fubure growth rates of
GDP are projected and the GDP values for 1975, 1980 and 1985 are estimated
for individual countries. (at 1972 prices).

2. On the bagis of the past trend in the growth rate of population the figures
of population for 1975-13580 and 1985 have been egtinmated for individuval
countries.

%~ On ‘the basis of the past steel intensities of the individual countries the
possible steel intensities for the future years have been assumed.

4~ The future steel demand for the individual countrics has been derived on the

basis of the projected per capita CGDP and assumed steel intensities.

Tt is necesgary to examine the past trend in variation of steel intensity with
per capita GDP to estimate future level of steel intengity for the countries in
Avab world. The past data for per capita GDP and steel intensity are given in
Table 3 and 4.

Higher investments vequired in developineg countries

The investmernts required for the installation of iron and steel plants per unit
of ocutput in developing countries are substantially highex than those in developed

countries for various reasons explained below.

Equipment

I- lower rating of equipment productivity arising out of a combination of several
adverse factors so common in the develcping countries such as infexior quality
and preparation of raw materials, inconsistencies in the quality of the con-
tinuous supply of raw materials, lower levels of gkills, low labour product~
ivity, memagement deficiencies in cperation and maintenance, higher downtime,
non-availability of spares, €iCe...

II- Weed for greater backward integration of production facilities for example,
a~ installation of captive colie ovens,
b- captive power gencration stations, and
c- scrap preparation equipment for purchased scrap.
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PER CAPTTA GIP QF ARAB COURTBIES(l)

(US % at const. 1963 prices)

COUNTRY 1963 1964 1965 1966 1967 1368 1269 1970

MOToCCOeeseroeedB8Tunteolb68uueeelddoceeelb80eeeel90000002080 0002090000219
Algerid.eeeeees?500000622000000212000002050000021100000a2060000021000000208
TuNisite ceeeeea228,000018000000223000002l2000002lle0eec2260000e23500000257
Libya.eseoeeoocd55000.56200040920004011000 0401272004 e 17706 « 0 « 18404 « - » 1855
EgyPtecceooaeealBlieeeedb50 000 l38e0ecelbTeccoalBlocaselbTavooclTeeeqslt8
Lebanon, cieoee552000003T4e0ceedT6ueeeedTBeeeecdbbecece51500002e5200000.538
B¥TifeaccaeseaslF8eieeclB850000a222000002080 0000212000 0e2)B0000023800000269
Saudi Arabia...300.....31800eee34T0cees3T80ceeedlBecocclbloseccldT5ensssllb
Sudan. coeeoases 109, 0000 11l2000001020 0000102 0000107000001120 0000110000098
Irageceseececeo?iloeees264iceee303000002980ccoe304e0cec328us00e33900000370
Ruwaiteeeeooo o700 00 544200 0 0 034600 ¢ ¢ e 36800 o o + 36000 o o 0 33800 « o « 3380 « » » 3540

)
Notes H (1’Mau11tania , Jordan, Yemen (North and South and Gulf Emirates
are excluded as their GDP values are not available).

~

Source 3 ftetistical Year Book UNO issues.

TABLE 4

STHEL _INTENSITIES OF INDIVIDUAL COUNTRIES
(Kg per thousand US})

COUNTRY lﬁ§% 1964 19657 196677 7 1967704719687 2 1969 . 1970

¥

MOTOCCO. s v eveaoslonocoaBBrnoseeP?ineeneIBeeeeeelBeeeeeed’ieas100,,,,.100
Algeria..ceeeees8Cieecel10,....208, 0000 T8eueeeeB2i00selT3.0...240.....245
TUNi8i8.cevrocosceP000ertidPeneeel5000eeeald2000ee1520000011T00ea143,....132
LibYaeeeeoseese23600...300,....142,....129,....260,....172,....190......75
EZVPbeeoeeeaeeol0l,.. . 146.....295.....163,....152,,...126,....126,,...164
Lebanon. cveeoee?l70e...282,....232,....526..,.1296.....200,....205,....184
SYTifeeeooassael0000.e1bdeveee8liiee19 i old4Tonn. 146,000..195,....205
Sa0di Arabig...olluiceeeTdereeesldDieeeeeIPe0eeeedDenseeebonvenalOuaaasTT
SUAATe a0 veoscene covnonolPosevosdliceseedFececeelTueeeeedTeeneaeldBDeucessbd9
TT8G0ceveencaces 000200 BooceceDB00eeelDBue0e0eT00000ld90000eeB2,0...132
KuWaite eooeovoeo®P000000000000el08i00eeeBbeneeelddeeeceeB0erneeclBuoooesddO

The steel irtensity of ihe Arab world as whole has been derived from the data of
individual countiies and is given in Table 5. This table also indicates the per capita
GDP at constant 1963 prices which has been estimated as the statistical average of the

per capita GDP c¢f individual countries.



STERT, TR

Yeaxr Per Capita Steel Per Capita Steel Intensity
' Congurption (#g) (Ko per cent $)

1963 19 94

1964 25 127

14965 29 128

1966 31 227

1967 31 118

1968 34 126

1969 35 123

1970 34 126

Wote: Excludes Muuyitordia, Jordan, Yemen.
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TABLE 6
FROJECTED CRUDE STEEL DEMAND IN ARAB COUWTRIES
(Thousand Tong)

1975 1980 1985
pountry Case I(l) Case II(2> Case I Case II Case I Case 11
Mot tania(3) 10 11 14 16 | 19 25
Morocco 590 675 1,080 1,450 2,024 2,620
Algeria 950 1,260 1,180 1,820 1,570 2,380
Tunisia 262 302 418 552 765 1,000
Libya 625 710 1,050 1,320 1,600 1,120
Beypt 1,300 1,500 1,650 2,200 2,130 3,250
Syria 470 490 750 870 1,220 1,460
Lebanon 490 505 725 870 1,050 1,390
Jordan(3) 100 110 160 210 270 390
Iraq 672 740 9983 1,300 1,330 1,720
Kuwait 342 380 560 680 800 1,000
Fmirates ) 370 415 450 550 500 600
Saudi Arabia 445 485 750 900 1,130 1,450
Sudan 144 152 206 240 300 400
Yemen(N&s)(3) 6% 63 89 94 126 167
TOTAL crude -7 6,833 7,805 10,180 13,072 14,750 19,972
say Steel 6,800 7,800 10,200 13,100 14,800 20,000
TOTAL finiﬁﬁsd 5,500 6, 300 8,200 10,600 12,000 16,200
steel\”
TOTAL Tiquia(® 75250 8,300 10,800 14,000 15,800 21,000

Notess (1)Case 1 Corresponds to lower growth rate by GDP.

2)Case II Corresponds to higher growth rate of GDP.

(B)In case of Jordan, the steel demand is estimated on the baeis of past trends
of consumption, the demands for Mauritania and Yemen have been estimated by
analogy with Sudan and that of Emirates by analogy with Kuwait. .

& On the basis of 0.81 conversion factor from crude steel to finished steel.

2 Assuning the crude steel to be concast scmis the yield from liquid steel to
concast semig is taken as 94 per cent.
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ITI- Need for installation of captive services (often installed by sub-contractors

of the steel plan in developud couniiian) such ass

a~ Oxygen plant for oxygen blowing converters,

b- works transport equipment for railways such as locomotives and rolling
stock and road transport such as duwnpers and tiucks,

¢~ extengive repair and

d- equipment for maintenance such as relining of blast furnaces, refractory
relining of steelmelt shop furnaces and ladles, heavy maintenance for

rolling mills, etc...

1V- Higher expenses incurred on the erection of machinery and equipment due to high
remuneration required to be paid to the personnel deputed by equipment supplicrs
from developed countries and difficult availability of tools and tackle required

for heavy erection.

V- Higher prices paid for imports of equipment.

AT,

' CONDITTION

e

VI-rwirainty imposed by the smallness of the markets on the aggregate demand

which preclude maximigation of economies of scale.

VII- Fragmentation of the market demand into a large assortment of sizes which does
not permit maximisation of the batches for rolling schedules in the highly

capital intensive rolling mills.

INFRASTROCTTNE DISADVANTACGHES

VIII- Constraints imposed by limitations:.of underdeveloped infrastructure such as the

inadequate stiffness of the electricity supply system to sustain high capacity
elecitiic arc furnaces of distribution network which may require larger storage

Tacilities in rolling mills.

IX~ Targer inventories of initial and capital spares which are required to be
maintained since the spare parts are not available at short notice unlike

developed countries.



CONSTRUCTTON AND GESTATION

X- Longer consiruction and gestation period due to difficulties in the develop-

ment of infrastructure, construction facilities, financing; project co-
ordination and monitoring etc... which result in high incidence of capitalised
interest charges, administration expenses and price escalation in equipment

and construction cogts.

XI- Higher costs of construction work and structural steeclwork due to higher
costs of meterials (in which a major contributing factor is the incidence of

high trassport cosis), adverse productivity, wage ratio of construction

labour and higher costs of construction eguipment.

XIT~ Tigher capital outlays on training facilities for creating cadre of trained

manpower aad on labour welfare amenities.

BERNALL T TYSTOT T 6
PIRATTHG EUTTIISES

e
=
i
o
=

XITI~ Higher pre-operating expenses

a~- on the training of operation and maintenance personnel in operating
plants in foreign countries.

b- high salaries of the foreign experts deputed to the plant for providing
training facilities.

o~  higher remuneration to the foreign experts who assist in trial runs and
comnisgioning of the plant, and

d- salaries disbursed to the trainees during the training period.

e~ higher expenses on construction facilities e.g. to meet the power; water
and storage facilities required during construction.

HISTOW

[RisppluippeYpe

8teel industry wes created in Arab Countries on purely commercial basis to produce

finished products of high demund such as reinforcement bars and welded pipes.

The main raw material for reinforcement bar production was iron and steel scrap,
the major part of which was left after the second world war. Plates and strips were
the main imported materials for welded pipe manufacture.
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Semi-integrated plants were bullt in different Arab Countries from 1947 onward.

S

Table 7 shows a briel gtatement of these plants; their location, start-up years, main

raw materials,; main products and production capacities.

In other countries, rolling mills and pipe mills were built, mainly to produce
reinforcerent bars and welded pipes from imported billets and strips. Table 8 gives
the location of these mills, their start-up years, capacities, main raw materials and

finished products.

Later on, sune countries started to plan fully integrated steel plants, using
their locsl iren oee in conventional blast furnaces, and importing the required coke

or coking coair fwom other countries outside the Arab woxrld.
Finally, Lybia, Qatar, Abu Dhabi, Iraq started direct reduction plants.

At present, only three integrated plants exist in the Arab world: in Algeria,

Tunisia and Egypt.

TABLE 7
=TNTECLATED STERT, PLANTS TN ARAB COUNTRIES
Name of ‘Imﬂatiwn Sthazieup Main Raw Main Iron & Annual Production
Plant i B e Materials ; Steel products Capacity (tons) !
- i
Oran oteal | Onuin 1956 Scrap RC bars 40.000 !
Works Llgerin,
S R N i
Delta Steel | moph L9477 Scrap RC bars « v 60.000
Mills cold drewn wire 60,000
Steel & CI casting 2.000
National Alenasdvia 1953 Scrap RC bars ‘
Metal Beypb cold drewn wire | 2.000
Industriss wire rope § 1.500
} steel rolls : 4.000
1 pgteel castings : 10.000
i baling hoops i 8,000

Many of these plants are working below their full capacity, mainly due to lack
of raw msterisls i.e. scrap and/or billets. Furthermore, some plants suffer from un-

balance buiwern melting & rolling capacities, where either of both may not be fully

utilized.
execution.

Tiis urbalance is being remedied through projects under study or under
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CATEGORYWISE PROTUCTION IN INDIVIDUAL PLANTS

Reinforcement bars and welded pipes were the main products of interest to the Arab

Steel Industry at its beginning. ILight secticns ranged third in production capacity
and volume of production.

Installed production capacities of individual plants are given in Table 8.
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INTRGRATED STERL PLANTS IN ARAB COUNTRTES

Plant

Location

Start-up year

Main ecaipment
Sinteriuzs Plant
Blast Pueaaces
L.D.Converters

Bl-Hadjar Iron
& Steel Complex

Annaba,
Algeria

1969

1
1
2

Thomas Converters -

Blectric Pumaces

Annual. Production(+)

Sinter

Pig iron

Blozms & billets
Slabs

rinished products
cavacitien(t/year)

800,000(77 msq.)

450,000

530, 000

Railway track mat.

Heavy sections
Lizht sections
Bara & rods
Streip )
Piates;

Sheets

Wiided pipe
Yamplate

400,000

100,000

Galvanized gheets -

National Tron &
Steel Company

Menzel Bourgiba,
Tunisia,

1966

[N el o

165,000(22msq. )
100,000
150,000

Lgyptian Iron &
Steel Company

Helwan,
Egypt

1958

(SIS B

450,000(50mzq. )
300, 000

50,000
215,000

125,000
100,000
300,000

75,000

45,000
10,000



STEEL TECHICLOGY

The contirming efforts at improving efficiency and economics of steel plan
operations have always been accompanied by significant advances in the technology of

Iron & Steel Production.

Ircen Ore Preparation
~beneficiation
-gizing

-blending
-~gintering

-pelletizing

Beneficiation of iron ores is being practiced in some Arab countries. In other
countries investigations have been and are being carried out to determine the most
economic method of ore beneficiation. Sintering of iron ore is being practiced in
Egypt, Algeria and Tunisiaja pelletizing plant in Morocco produces 800.000 Yy of
pellets.

Iron making ‘

-furnace size (1.000 ton/day in the 1940's. Over 10.000 T/today).

~glectric smelting: generally adopted at locations where cheap and sbundant electric
power ig available.

~the installed capacity for power generation in the Arab countries is estimated at
8.200 MW of which about half is in BEgypt. This capacity is below the capacity used
for the Italian Steel Industry.

Direct Heduction

~5 mumber of direct reduction plants for production of sponge Iron are being installed
in the Aveb countries (Algeria, Libya, Iragq, Abu Dhabi, Qatar). Which utilise natural
gas a reductant.

—~the non-availability of coking coal in the Arab countries and the abundant avail-
ability of natural gas indicate the possibility of greater use of direct reduction

processes. There are in all a total of 7 blast furnaces operating in the Arab countries,
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Stesl making.

LD process
Omygon bottom blowm procens

Blectric steelmaking.

In the next two decades, the oxygen converter and the electric furnace may be the
only two pyincipal steelmaking processes in most countries. In Arab countries such a
twe process situation is logical, because they are not burdenad with the heritage of
open hearth or Bessemer facilities. The oxygen converter could be used for producing
gteel from hot metal while the arc furnaces would be generally used for smaller scale

operation, using scrap and sponge Lroun as metallic charge.

Iron & Steel making routes and Plant sizes

The selection of production process is dependant on the capacity and product-mix
of the plant, the commercial availability of the process for a particular plant, size,
quality and cost of available raw materials and the energy situation which vary widely
from country to country, as well as from location to location within the same country.
Therefore, the plaut size and the process to be adopted are to be determined for each

project individually, after making necessary studies.

In order to indicate the methodology of process evaluation, hypothetical cases
have been considered, based on stated assumptions. For the purpose of this evaluation,
gince the rolling and finishing facilities of a steel plant are not influenced by the
raw material and energy sitvation, the evaluation up to the stage of ligquid steel

production ig comsidered adequate.
Iron and steelmaking routes

Combining the three ironmaking processes - blast furmace (BF), clectric smelting
(E58) and direct reduction (DR) - and the two alternative steelmaking processes namely
basic oxygen steelmaking process (B0S) and the electric furnace stcelmaking process
(EF), the following three alternative iron and steelmaking routes are in operation in

the Arab world.

Toute 1 : DR~IEF: sponge iron production in direct reduction process and steel in

electric arc furnace using sponge iron and siteel scrap.
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Route 2 ¢ BSP -~ BOSs production of hot mebtal in electric smelting furnace and steel in
hagic oxygen converhers. _
Route 3 ¢ B¥ - BOE : production of hot metal in blast furnace and steel in basic oxygen

converters.

HOW TO BRIDGE THE CAPR?

The available resources of natural gas and other liquid hydrocarbous ingpired
several Arab countries, to plan their future steel industries on the basgis of routes
other than the blagt furnace. These countries reported till now are: Algeria, Tunisia,
ILibya, Bgynt, Iraq, Kuwait, Qatar, Abu Dhabi, and Saudi Arabia. Direct reduction seems
to be the process that has become a focus of attention. Mogt of the studies and plans
are based on the importation of high grade pellets, but the end objectives of the
projects differ from one country to znother. If it is finally decided to bridge the
gap through direct reduction processes; many econouical and technical prerequisiies

should be carefully considered particularly, those which are related tos

-the choice of the type of the process and the capacity that best suits the local
conditionss

-the uge of the pre-reduced materialj

~the future developments affecting direct reduction, and

~future supply and prices of raw materials, such as fuel and energy.

THE DIFFICULT QUESTION OF CHOICE:

There are many processes for direct reduction, which can be classified into two

main types namelys

-processes with solid reductents,

-nrocesses with gaseous reductants.
P

The conditions preveiling in the Lrab countries seem to be in favour of gaseous

direct reduction processes, which can be classified in the three types namelys

~ghaft furnace processes: lMidrex ~ Lrmco - Purofer;
~gtatic bed processess HIL
~fluidized bed processess FIOR - HIB
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Which proceas of these is the best remaing an unanswerable question unless detailed
feasibility studies baged on reliable information are carried out. Desides, oné of the
most important factors which signify weliability is the experience gained through the
application of the process in question on an industrial scale for a reasonably long
period, without sexrious problems. Such precautions will guarantee that Arab countries
would not become & field of experimentation. Anyhow, defining the project objective
helps much in answering the question of choice. The question of project objectives

involves many agpects such ags

~producing sponge iron at lowest cost.

-producing steel at lowest cost.

~utilizing only available materials.

~locating the direct reduction plant near an existing plant if any to utilize existing

infrastyucture and services.

STTUATTON I8 THE RIGHTEES

In view of the available information on foreseen capacities of direct reduction

plants in Arab countries, it seems that the sponge iron production may reach some
10-~15 million tons in the eighties. Hewre two important questions arise: the first
one concerng whether these capacitiecs will be realized and the second is whether the

produced sponge iron shall be totally devoted to the Arab industrial development.

It is obvious that even with these probable sponge iron capacities in addition
to the existing plants and their current expansions, and on condition that all the
production shall be used within the Arab World there will be still a short fall in

steecl that pexmits further capacities to be developed.

This dilemna requires deep and thoughtful studying on the part of Lrab planners
and those concerned with the development of the iron steel industry to define the best

orientation of steel development.

Such orientation should not be bordered by the eighties but must cross the

eighties over to the year 2000.
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Forecasting of Steel demend in the year 2000

Yeér J Bate of Growth 7% i Pate of Growth 10%
g :
ol Baw Stesy Finmighed Steel il Faw Steel |  Pinished gheol.
1990 } 38,73 51,36 44y 45 36,01
i |
1995 It 61,43 49,74 i§ 81,03 ; 65,60
! H i ) ¢ ¢
2000 || 97,49 84,70 i 147,65 | 119,52 g
TPer Capita Demand of Steel
Xg
Yooy | Rate of Growth 7% L Rate of Growth 107
| Taw Sheel é; Finisbed Steel | Raw Steel | Fipiched Stecl |
| i : ;
1990 || 173,3 | 140,3 | 199,0 | 161,1
H ! : s
1995 i 242,9 ‘ 196,17 §: 320, 4 | 2595 4 ;
2000 | 340,7 | 275,9 L 516,0 5 anLT oo
DEVEL

OF ASSOCTATED INDUSTRIES

by reason of its low cost and high degree of versatility as engineering
material, provides the take off point for numerous meiel based and engineering industries.
At the same time the exacting technology of meking shaping and treating of steel
necessitates various in the form of raw materials, consumables spare parts and other
materiale for repairs and maintenance requiring development diverse industries ranging
from mining to manufacturing sectors.
BAGKWARD 4ID FORUARD LINKAGE IN IUDCSTRY

The prospects and potential of transformation of any economy through the establigh-
ment of an indusiry depend on the linkage of that industry to other industries due to
its high combined backward and forward linkage, the establishment of & sieel industry
stimulates high growth of gteel consuming industries using its outputs and feeder
industries supplying the imputs.

Ligts of typical feeder steel consuming and by product indusiries that grow around
the nucleus of a steel plant are presented in tables 11, 12 and 13 respectively. Also
along with steel industry, alloy steel plants iron and steel foundries and forge plants
can be started as parallel indugtries.



Metallic Materials

1.nining of ores

2. Ore benefication

TSR TWDUSTRIES

T T AT
IR RN d}

Hon=~Metallic Materiais

1.

3. Agglomeration processes guch ag 24
sintering and pelletisation 3

4+ Ferro-alloys

5. Sponge iron

6. Scrap processiung

1. Greornhite electrodes

electrode paste

~™
Wi,

2. Pickling acids.

rining of coal, ¥Flux and
refractory raw materials

Coal washeries

Benefication

Repair & maintensnce materials

1.
2.
z

e

Vi

Rolling mill wrolls
Welding electrodes

Tron, Steel & non~ferrous
cagtings.

forged & fabricated
components

Machined component

Refractories.

T4DLE 12

- TYRTCAL LIUEIRIES CONSUMING STEEL PLANT PRODYCTS

et

Finighed FProducts
Non=Flat

Flat

Wire drawing

Sepmless tube
Cold-drawm hars

4.
5.

Forgings

l.
2“

N

SN U B

Tabricated structural steel work

Fueteners like muts,bolts,rivets
and washers.

Wive mesh,ropes & other wire
products
Torgings.

Lgricultural implements

Link chains

Welded pipes & tubes
8teel furniture
Expanded metal

Tenks & storage vessels

°

Gas cylinders
Drums & containers

-1 O \n
L

Builders' hardware

Enomelware

©
.

Profile section

C O

°

Equipment for chemical
plant & refineries

Welded stesl sections
Cans & crown corks

11.
12.
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TV CAL THDUSTRIRS CONSTMING STERL PLAN PropUcTg (cont'd)

Finished Products

Semig Non=-ilat Flat
B ALLOY TOOT, & SPROTAL STEELS
1. Cold=-drawn bars 1. holler chaing 1. Welded pipes & tubes
2. Seamless tubes 2. High tensile & precision 2. Stainless steel utensils
fagteners
3. Forgings 3. Hachksaw & bandsaw blades
4o Metal-cutting & forming 4. Razmcr blades
tools
5. Hand tools 5. Eguipment for chemical
plants & reiineries
6. futomobile mpare parts 6. Roller chains
€.&. Springs
T. Link chainsg 7. Leaf springs
8., Cutlery & surgical
instrumentis.
TYPTCLL BY-PRODUST BAGED INDUSTHIES
Metallic by-product Nop-Metallic by-product
1. Sewey re-rulling 1. Blagt furnace slag cement
2. Sorey recovery Lrom slag 2. Fertilizer from high-phosphorus
steel making slag
3. Iron-hased pigments from feirous %, Coke oven hy-product~gas &
oxide byerooduct from pickling line tar recovery, tar distil-

lation, nitrogenous fertilizer
production supplemented by
nitrogen supply from the
oxygen plant.(l

4o Becovery of benzene, toluene,
xylene etc. (1

Note: (1)These units are integral with coke oven plants which in turn generally form
a part of integrated steel plants.
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TRATNING AND EMPTLOYMENT PROBLEMS

TW THE ARAB OSTEEUL INDUSTRY

The ratio of invested capital for the creation of one job in the steel indusiry
im one cf the highest compared to other industries, like the textile or chemical
industry for instance. It is estimated that in developing countries, invested capital
exceeds one billion dollars in order to build an integrated steel plant with an annual
capacity of 1 million tons, and 10,000 new jobz approximately. This mesns that the
capital invested for the creation of one single new job amounts to about 100,000 dollars

which represents one of the highest ratios in any of the various known industries.

Mowve important £till is the fact that when establishing a steel plant, an
accelerantion effect is created insofar as new jobs are generated in the industries
directly or indirvectly connected with the steel industry. A survey carried out by
the fnerican Iron and Steel Institubte reveals that for every job created in the steel
industry, eight new jobs (15 in the developing countries) are created in other industries
which would not have existed if the steel industry did not supply these other industries

with steel.

A_NFr i ITYs THE HUMAN CAPTTAL

e

)

s essential prodblem of Arab coumtries is not one of financial or material
resournag, but rather the crucial problem of human resources token in its real senges

the "“lhwnan capital™.

1% ig becoming increasingly cobvious nowadays that the problem of economic develop—-
ment i3 closely linked to that of manpower training, in fact, it cannot be dissociated
from it, to such an extent that manpower training has become the main corollary of real

PLOgress.

Scientific and technological progress has reached such a peak in the highly
industrialized countries, that the gap between training and refresher courses is
narrowing daily, and the notion of permanent training is no longer a fashioneble

expressicn, but rather a gcientific economic, aand social necessity.

Thus, many among the developing countries had not immediately grasped the fact
that one of the major setbacks to their economic development lays precisely in the lack
of qualified persounel at all lecvels, and they consequently underestimated this

important agpect in their plans of industrial development.
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Insofar as the Arab countries are coucerned, the scourge of underiraining has not
spared them at all, amince in facy, it constitutes one of the bagic features of under-
development. Hence the fimm determination of most of these countries to industrialize
their economy, namely, by creating a steel industry; yet this determination has come up

againgt the problem of shortage of qualified persomnnel.

ABSES
ARRL

Tme iron and gteel industry requires a substantial number of gqualified and

1G._THE MANPOWER BEQUIREMENTS FOR AN TRON & STEEL PLANT

gpecialined staff.

- genior management staff

- enginesrs

- techuical staff and foremen

- qualilied and specialized lebour.

7o%, most developing countries suffer from lack of the neccessary gqualified personnel,
requiaid to work in the plemning, the conception, the implementation, the rumning and the

managerent of these new indugtrial units.

Any industrial planning, therefore, should necessarily imply a sound planning for
manpowe: requirements. . This, in turn, implies training plans which should be started
even nuowre the congtruction of the new industrial units taking into account the factors

of "{ine needed for congtruction and training”.

1o number of personnel in the integrated steel plant of "Menzel Bourguiba" Tunisgia,
was in ‘he year 1969 about 1,300 of which there were 25 engineers, 100 administrative
persurizl, 50 foremen and a great number of qualified workers (the total number of ‘

persori:l is now about 1,800).

Following is the number of persomnel working in the Helwan integrated steel plant

gince the year 1962
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Figcal year Steel production Personnel Productivity Increase
per year /MY %
19621563 139,591 7,208 18,86 -
196%-1904 144,033 8,708 16,54 ~ 12,3
1684~ 1505 137,930 8,766 15,74 - 4,8
: 131,483 8,562 15,36 - 2,4
148,963 8,283 17,98 + 17,1
181,920 8,438 21,56 + 19,9
189,343 8,521 22,22 + 31
231,827 10,052 2%,06 + 3,8

CATEGORYWISE DISTRIBUTION OF HADJAR PERSONHEL
(ALGERIA) (Capacity 400,000 tons)

Po categories 1970 197l 1972 1913 1914 1215 1976

w3 & other cadres 130 203 210 182 224 231 378
Foreuwsn & Technicians 453 504 580 T29 660 802 981
Qualified Workers 1,042 1,285 1,585 3,291
Unelrivled Workers 1,415 2,006 2,245 4,397
Adisivchrative Personnel 699 860 935

TOTAL 357139 4,860 5,564 6,413 7,621 8,815 11,315

2 various examples mentioned are of course not comparable with plants in developed
counbvios but when considering the production figures we notice the difference in the
nuih 2 of personnel between the plants. Those differences are due to:

- Piznta cquipment

- Capocities of the various units

- Preiduction categories

- Automation grades

- The existence of infrastructure to execute the necessary repairs, maintenance,

production of coke and energy, mining units and preparation of raw materials.

The examples presented show that the manpower requirements of the iron and steel
plants in developing countries are much higher than the similar ones in industrial
countxies. ig is mainly due to two reasonss
- the chortage of facilities of external services, the plants arc obliged to create their

owr uervice centres to be able to cover their own demand,
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~ The productivity level is relatively low because of the short expericnce of those
countries in the iron and steel sector.
Bhilai plant in India
for the production of
Toronto Italsider has

It ie here worth mentioning that the requirencnts of the
hich hag about 25,000 workers

B deodon Yt

foi' exanples, Seo Table Fo. 14y ¥
2,5 million tons is much higher than similar Italian plante -
4,500 persons for the production of 2,5 million tons - This is due to the two factors

mentioned hereabove.
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A

TABLE 14

ESTIMATION OF PERSONNWEL RECGUIREMENT ¥FOR NEW STEEL PROJECTS IN INDIA

I- VISAPHAPTILA STEEL PL/AWT: PRODUCTION CAPACITY / 2,64 M/T

s : .. . Highly sps ) Semi iUngkilled , , 5 .
Section Cadres ' alifiod! Qualified'’ Cumlified! Workors Eota% Total
A~Production personnel 215 535 2,550 370 790 | 4,245§4,460

Technical staff : E {
¢ Pers.maintenance at the 100 225 1,270 ! 430 300 | 2,225!2,325
i level of department 1 ;

E Centralised maintenance 480 1,350 3,825 780 ' 1,390 ; 7,34557,825
1 & general services : d
. Office pers.(plent) - - ~ - - 1 4550 455
g ‘ i :
; Total 795 2,110 ‘ 7645 1,580 2,480 14, 270 15C65
B-General Administration 130 - ; - - - 1,605}1,T35
| .
i "
Total 925 | | ; 15,875 %69800
! i N } ]

i

1I- VIJAYANAGAR STEEL PLANT 2,64 M/T

PRODUCTION CAPACITY 2,64 M;LLI?N TONS

A~-Production persomnel i " 2 : - 1
Technical Staff ! 220 565 2,475 475 660 4,175 49 395
Pers.maintenance at the 9 AnE
level of department 100 210 1,255 425 280 2,170 2,270
Centralised maintenance - : . 165 | p: .
& general services 495 1,440 4,130 825 1,465 | 7,860 ; 84355
Office pers.(plant) 470 i 470

Total 815 2,215 7,860 1,725 2,405 {14,575 Y15,490

B-General Administration 130 - - - - 1,605 | 1,735

Total 945 16,2680 o7, 225
Societies ; Year Procduction of steel | fumber of
in nilliions Inployees

Fuji Iron Steel Company Litd. 1968 11,624 34,295

Kawasaki Steel Corporation 1968 7,457 35, 367

Kobe Steel Litd. 1968 3,746 30,470

NWippon Kohan Kasshiri Kaldha 1968 8,716 41,166

1 -

Sumitomo Metal Industries Litd. 1968 5,524 28, 407

Yazata Iron Steel Co. Ltd. 1968 12,776 45,791

Toronto Italsider, Italy 1966 2,500 4y 620

Bhilai Steel Plant, India 1972 2,500 25,451
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E8TIMATIONS OF MANPOWER NORMS FOR ARAB COUNTRIES

X AP AR, 0T A S K WA ARS8 L 71

We're going to present an spproximation for the manpower norms that ave necessary
when establishing new iron and steel plants in Arab ccuntries.

The structural analysis of the manpower in integrated Avab steel plants shows the
following results, if we consider the conditions in these countries.

NORMS OF MANPOWER FOR ARAB COUNTRIES

Categories _ Hatic to global staff Average
Bnginecers, other cadres 2 - 4% 3 %
Forenen, technicians 4 =11% T, 5%
Qualified workers ‘ 32% 32 %
Unskilled workers ' 28 «54% 46 %
Administrative persomnel 8 ~15% 11, 5%

MANPOWER NORMS FOR STEEL PLANTS

e % Weapacity 300, 000T/2n 500,000 T/en
Categories TA/Y! 50 75 100 50 75 100
Engineers, cadres 3
Foremen o - 180 120 0 00 200 150
Technicians =5 Z50 560 285 79 500 375
Qualiived Workers 22 1920 1280 960 %200 2133 1600
Seni-qualified
workers & unskilled 46 2768 1840 1380 4600 3067 2300
work
Buployees 11,5 690 460 545 1150 7717 575
Total Staff 100 5000 4000 3000 10000 6667 1 5000
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From this approximated percentege as regand, the manpower norms ip Arab countries
we can proceed with presenting rough figures for menpower requircments which take
production capacity and productivity in consideration. It is to be noted in the first
place, that notwithstanding the increese in the productive energies, the increases in
the need for highly qualified perscnnel seems neither logical nor realistic. As an
example, we may take the case of a one million ton producing factory as against that of
one that produces twice this amount., This should mean that the ordiaary estimates of
skilled workers willi, in the case of the new Axab iron and steel projects be greater
and that this will, in all cases necessitate accoxdingly top prioxity, to the training
of these individuals who are being equipped for this new factory, notwithstending that
this kind of training will entail a comparatively high expenditure., Notwithstanding
that the cmployment and training problems do, of course have their own nature incident
to the position of each country, yet it may be generally possible to look into three
kindg of countriecs, at the same time teking into comsmiceration the level of their develop-

nent in relation to the iron and steel industry.

A~ Those countries that are industrially highly advanced and that have all the
necegsary training nmachinexy.

B~ Those that ave less industrially developed and whose training machinery hardly
meet all the demands put forward by the acceleration of industrial training
and in ba.-”:“ticulaz: by iron and steel training.

(- Thoge countries in which the technicel training machinery ave at a very backward
level and in which there is not any iron and steel industry. Hence it is
possible to assess the training problems particularly apparent in the countries
falling under pacagraphe (B) and (C) these countries which as yet have no iron
and steel industry are consequently devoid of any training machinery in this
ficld, Hence the need arises for these countries should they decide to set up
an iron end steel industry, to give particular attemtion to the training
problems and to promote the training among projects to be carried out.

The initiation for iron and steel industry would necessitate not only the training
of the staff regquired for the start of work in the factory but, what is etill much more
imperative, the mapping out of a training scheme for all categories of workers, on the
basis of the designed regulatory meunagerial schemes end after taking into consideration
the various aspects of the factoxy's units and products.



wnlng not only engineers, tut other emplovees, supervisors,

maddiiiod fechoionans who wiill be neomiaed o pouoeus end Yeoorse fumiliam with the
ireaan ronshmction woreks,  Thoese eculd be tz:a;i.rrﬁx* in the iadistziciized countiies

witiin oatuenry (A), om, in some cones, within categoxy (B). Recourse mny be bad to
weariar A dodnt trainicg method (in accoxrdance with the level of experience and

speuiatigution), vie seouring the fundemental training in the caotegory (B) countries

seaidig the trainees to complete their training for a shorter period, in
the indugtiial countries.

B) TROTNT, OF PONTITOTRATIVR AVD MANAMTRTAL BPLOYHAS
B e et 2L SRR R T SR R R e A . ™ & LR ot N \ L AR

This seganent of the powsorrwl shonid be reedy to work when the factory starts
work, whilst the higher employecs, the category ef@ineara carrying out the designing
and vhich alsc comprises, hiykly sdvances economists, mast participate in the hechnical
studies and implementation and wiln soue specialined infyrcuction about plamning and
regatabions, Thie group could be provided with the bhasic thicoretical training in the
couirbyy itcelf in view of the fact that all the developing countries generally have
edicotional estanlichments that conduct training in the various economic financial,
legald. and other {ields,

The need still arises for providing specialised complementary training to this
group either in the categories (A) and (B) country as already mentioned in regard to
the technicel employees, muet be followed,

c) TRATNING OF SKXLLED AND SPROTALISED WORKERS

SRrue S ¥

This group coupriges the largest number although this type of training is
compaxatively of the lowest category, the attention granted to the training of skilled
and gpecialised workers should be permanent in view of the leading iole that they play
in rTumming the factory. The training of this group cen be done in the (B) category of
countries,

Some Arzsb countries like Algeria, Tunisia and Egypt do have iron and steel
industries. Morecver, Algeria and Egypt do have specialised training rachinery. Hence
cocperation among the Arsb States eould be useful to those deciding to set up an iron
and steel industry. |
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TIE_BENGINEERING SERVICES NELDS

Arab countries invest lots of efforts and resources in developing their industries,
and not enough on engineering services, that is in creating their own organizations.
The problem involved here is the planning, designing, implementing end operating of
the project. The solution usually spplied is to give it to a foreign engineering firm;
in the hope that through the adaptation to the particular condition of the country
there will be some transfer of techmology.

Thig transfer occurs marginally at different stages from ecomomics studies to
"the turnkeys" oz "product in hands" projects. It can safely be swmarized as follows:
1- Inmportation of foreign technologies

2~ Setting up of capacities for reproduction.

Thege different activities require the organization of consulting offices related

10 the production of consumer goods.

The adaptation of imported technologies to the circumstances of the national
economy implies the creation of national capacities of conception. This means of

engineering offices and more precisely of general engineering.

The last stage in this process of transfer is the development of new technologies
which entails the creation of means of research and development connected with the

paessing stage from general engineering to that of process engineering.

The capacity of Avab industries in the field of heavy equipment is very limited
to satisfy a part of the massive orxders induced by the considerable investnents which
are offered by the verious Arab govermments. BDetween the invester and the supplier

of equipments the intermediary engineering is paramount.

TEvery engineering enterprise is comnected in the production of equipment. It
naturally proposes the mechinery and apperatus with which it is most familiar. It has
no interest in looking towards local industry unless it is to fill some geps in its

orders.

In sofar as steel technology is concerned, Araeb countries are dependent on
foreign companies; therefore, the implications of such a liaison, engineering to
supplier to invester are vital in terms of technological cholices. The engineering

firm is more concerned with the promotion of the foreign equipment than with local one.
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The real transfer of technology takes ploce in metal transformation and machine

napufacturing. The forward-backwand. linkages mentioned above need no elaboraiion.

The investment in &rab steel industry are so importent that sone decision-nekers
are hesitant. The investment required per ton of steel is around 1000 (infrastructure
included). 48 compared to 300  in developed countries. This difference resides in
the difficulty of environment. JAmong the factors included in this difference are the
high cost of engineering and erection. The amount of these factors is around 30% of .

the cost of the peoject.

The table below gives a list of the three integrated steel plants in Egypt,

Mgeria and Tunisia with the approximate cost of engineering.

Armaal Cogt of % cost of Cost of Engineering
Production Construc. | Engineering Erection
Capacity T /Ton
EGYPT: KSC
Phase 1 250,000 300 25 18,750,000
Phage 11 1,250,000 500 30 187,500,000
ALGERIL: Phase I 400,000 500 30 T0, 000,000
Phase II 1,800,000 500 25 245,000,000
4
TUNISIA: Menzel i
Bourguiba 95,000 400 30 11,400,000
. ;
TOMAL 3,725,000 ; 532,650, 000 .
| i i

The steel consumption of the Arab countries should reach 15 M/T by 1980
(94 Kg. per capita) and 25 M/T by 1985 (120 Kg. per capita). '

Several Arab countries will develop their steel capacities which will reach about

15 M/T in 1985.

The installed capacity today is around 5 M/T. This means an increase of 10 M/T at
an average cost of 1000 7. It also means that the cost of general engineering will

be around 3 billion (at 1977 prices).



Thegse figures indiceote clearly the need for institutioual framevork congulting
and engineering organizations to perform the services needed in this gector. The
absorptive capacity for technology is evidents vhat ig less evident, lesse demonstrative
is the activities of the national consulting and engineering firms. They do not
produce, the development of professionals is taken for granted, and the trends invested
in these orgenizations do not have the expected yield, they mature after long periods

of self-definition and self-confidence.

Their need is unquestionable; they are the "technical arm" of the government or
the national enterprise. They help in the transfer and assimilation of foreign
technology.

THE POLICY IMPLICATIONS YOR THE TRECEIOLOGY TRANSFLR

The Areb Iron and Steel Industry is still at the first step of its development.
Nevertheless, what is important is that Arab countries are aware of the importance of

this industry for their economy.

The purpose in presenting this paper, with a particular emphasis on manpower
training and requirements for steel plante and the Engineering Services needs, was
to underline the importance of these aspects and to try to pinpoint the policy

implications for the techmology transfer.

The pace of technological development in the steel industry is guch that the risk
of teschnological obsolescence could be considered minizumg It could be gaid, safely,
that the steel industry is one of the few industries where the transfer of technology
can occur by imitation, pure and simple. This is not important as far as the processcs
are concerned.

a- If it ie a classical process, that is a blagt furnace route, the experience has shown
that it workss

b- If it ig a direct reduction process, the transfer can occur through the duplication
of the plant in the Arab cowntry (ies), but the attention should be drawn to the
fact that whichever route is teken, the two basic problems are and will be for a
long time.
1- The nanpower training

2- The engineering services nceds.
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The mention of the development of Engineering Indvatries in this paper was 1o
ghow the lialson between the initial development of a stecl Industry and sone of its
successive stages that will lead to the transfer of technology. Ve should keep in
mind that the real transfer of technology takes place in the transfoimaticn of steal

because many people seem to have forgotten that stecl is an improved raw material.
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