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I. INTRODUCTION

Activitizi in the fi2ld of the iron and steel industry involved the holding of
&n ECA/UNIDO workshop on manpower and technological development for basic industries
Metals and Engincering Industries for the Central and West African Subregion
{Ibadan (Nigeria), 16 October-g November 1281). As a preparatory activity, a desk
ctudy was conducted covering a preliminary study on iron and steel industry for
West Africa.

II. REPORT OF THE WORKSHOP

A, PLEINIY CII3SION
{(a) Inaguration

The Deputy-Vice-Chancellor of the University of Ibadan declared the workshop open
by welcoming the Hon. Minister for Steel Development and for Industry. He emphasisec
the importance of the Wcrkshop and mentionad that it touched on a topic that was
central to the Regions industrial development. It was impossible to achieve self-
reliance in industrial development by relying on import of Technology., It was
appropriate, he said, that this second Workshop was being held in Nigeria where
efforts were being intensified to develop both the manpower and the technology to
create iron and steel industries. He called upon the Minister for Steel Development
to make a statement.

In his statement the Hon, Minister for Steel Development, Mamman Ali Makele
draw attention to the importance of a Workshop of this kind not only to Nigeria but
also other countries desirous of developing steel production, steel being the bed-
rock of any meaningful technological take-off.

Since the 1960's, he said, Nigeria had been attempting to rise to this
challenge by initiating programmes which would harness local resources with
imported stccl Lechnolegy for the country's industrial take-off. These efforts he
said had resulted, in the creation of five steel projects: two in Ajackuta and
Aladja and the others, which were rollers at Katsina, Oshogbo and Jos. He went
on to explain vhat technologies had been chosen for these plants and why, and
2xplained that even where for the sake of expediency technologies and other resources
had been imported, there had been mixed to the greatest extent possible with local
resources.

The Minister concluded by emphasising that current skiil need of the on-going
steel projects were at upwards of 40,000 skilled personnel and that as these projects
developed and affected other sectors of the economy and of industry, Wigeria's
needs in hich-level skills was expected o grow significantly. The Minister's
statement was followed by an address from %he Minister of State in the Federal
Ministry of Industries, Dr. Ishmael J. Igbani.




The Minister informed the gathering that the Federal Government of Nigeria
saw the iron and steel Industry as basic and crucial for the development of
engineering industries and specially for the industrialization of Nigeria. He
explaihed how the linkage between iron and steel industries.and engineering:
industries had hitherto not been properly established in Nigeria a;situation that
accounted for the low value-added in the vital industries sub-sector. Along with
the development of the steel projects in Nigeria would have to..come the. development
of engineering industries. He mentioned on+going vital projects in creation of .
machine tdols, foundry, electrohics assembly: and automotive components: partsg.-. .
1ndustr1es.f ALl thes& projects; he said, would have to rely mainly on iron. and
steel' Hé expréssed the hope - that the Workshep would contribute. to Nigerians'.
kn0w1edge of the linkage between iron and steel and other engineering. 1ndustr1es.
He predicted that because of the rapid expansion of the Nigerian economy and .
more specifically of the iron and steel and engineering industries, manpower
shortd@ges would. increase. He said it was opportune for the workshop to address
itself’ to the questlon of manpcwer for the development of these 1ndustriesﬁ.c--‘_

The M;nzster'concluded by congratulating ECA for all its efforts Xoo o e
create ‘institutions and structures which would enhance the region's capabxlity
to dchieve the Lima target of industrial output of 2 per cent by the year. 2Q00.‘-
He called for African Governments' support of ECA's efforts in every way possible
be it by hosting workshops or by paying up subscriptions to regional or sub.. .
regional institutions. He wished the workshop fruitful deliberutxona. The
Secretarlat was then called upon to deliver the ECA statement.

In his statement, the ECA representatlve welcomed the Minlsters and guests
to the Workshop opening on behalf of the entire ECA Secretariat.. He expressed
ECA's thanks to the Nigerian Government, the Oyo State Government, the University
of Ibadan and the various industrial enterprises for so generously providing
facilities to the Workshop.

He said that the strategy for industrialization followed by ;African
countries in the past had taught Africans that no meaningful industrialization
could be' achleved for the region through a vain pursuit of technology transfer.
What ‘was ‘needed-he said, was a new strategy which would establish linkages
between the éxploitation of the continent's abundant-natural resources and its
industrial deveiopmetit needs. In this,; priority should be accoxded to the
development of basic integrated industries. For these industries to be developed,
not only should technologies be developed along with them, but also skills. He
showed that not only was African's industrial output extremely low, but its
skills ratfos for industry and technology were low as well. To achieve the Lima
target, he said, both technology andnskllls would have to be developed.
e

“ ECA and UNIDO had jolntly'xesponded to the call to initlate actlon tQWards_
this and by organi31ng these: -workshops. It was hoped, he said, that the workshop
would not be términal, but:that it weuld feed into action at the national level, anc
that through the participants, ECA would find a permanent source of contact with
African efforts to change the direction of industrial development and achieve a
faster pace in meaningful industrialization.




- (b) Opening o

The Plenary session was opened by professor S 0 Olaylde, Vlce—chancellor
of the UnlverSLty of Ibadan. : ' L
In his address, the VLce—Chancellor said that’ he felt honouxed to address'ﬁgf
_thgh level gskilled personnel in Management, plannlng and productlon in metals . - .
and engineering projects of the West ‘and” Central ‘African sub-reglone. The _-rnﬁ;
development of manpower and technology for” thé basic industrles would go a .. ;
long way towards removihg some of the derogatory labels such as "Least Developed",
"Underdeveloped“ "Developlng" "third world etc. attac:hed to these countr:.es, he .
said. . -

The Vlce—Chancellor then went on ‘to’ explain how his Unlverslty had, over
the years evolved its programmes. to have them streamllned with his country's
needs for industrial and technolegicil development. The present Faculty of
Technology at Ibadan Unlversity which evolved from the 1972 Institute of
Applied Technology had as its primary objeotlve tHe generatlon of technology
for national, industrial, ‘ahd technologlcal advancemeht. He observed that the
nucleus that-grew to the present day faculty of technology had been created
in part by the Economlc CommlsSLOn for Afrlca.

The Vlce-Chancellor gave-a brief descrlptlon of the currlcula and programmesy-
offered in the seven departments of the Faculty which are ‘the following:

- .Agricultural Engineering

=~ . Petroleum Engineering

- Food Technology : -

- Civil Engineering:

- Electrical Engineering

- Englneerlng Management/Industr1a1 Englneerlng

The - Vlce—Chancellor concluded by re-iterating the 1mportance of metals and _
engineering industries in‘the devélopment of West and Central African Countrles.:,..
He urged that whatever results, conclusions, and recommendatlons emerged frOm the
Workshop, be carefully studled an& implemented by Afrlcan Countrles.

~{c) Metals and Metalworklng Industrles S
= oL

The presentation of ‘this topic by the' Secretariat began wlth a synqpsis of the
Metals” and Engineering Industries Mission report of 1979._ This’ report summarlzed :
the findings of a mission that was mounted to twelve (12) African countries with the
objective of assessing the status of Metals and Engineering Industrles and was
followed:by a meeting of experts that drew up recommendations on the future
development of Metals and Eng1neer1ng Industries in Afr;can countrles.
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The Secretariat went on to digeuss the rmportance of the seven metals:
Iron, aluminiwn, copper, lead, zine, tint and nlckel Statistical evidence was
presented on production, consumption®and trade in these metals and their ores.
It was pointed out that iron resources of Ifrica were guite considerable and
widely distributed particularly -in Ivory Coast, Guinea, Liberia, Mauritania, :
Senegal, Ghana and Nigeria. It was further' emphaszzed that Iron and Steel. developw
ment in Africa had faced many problems. To date only Egypt, Zinbabwe, Morocco,: -
Tunlsla, Algeria and Nigeria had made 51gn1f1cant efforts in developing the Tron i
and Steel Industry. The case of Swaziland was examined with the cor~lusion that
the situation where iron ores were exploited to the p01nt of exhausion - leaving only
a big hole and dumps should be avoided by: African-countrles. T

The . Secretariat continued the presentation by dlscusslng avallabillty and '?'f"
'shpply of fuels and reducing agents for ths' Iron\and Steel Industry. Botswana, R
Madagascar, Swaziland Zimbabwe and Nigerla were mentxoned as countries that -
possess.-coal.:: et

.quJZ‘M“-*'“” T

‘ The presentation was followed by an open discussion. The Ajackuta project was
summarized. The unique project development problems were discussed especially the
availability of local iron ores and coal as a minimum condition for implementing
the project. It was concluded that this requirement delayed the implementation of
the project hence the decision to import coke for the Ajackuta project. A brief
discussion followed on ‘the Warri Iron and Steel Project. It was pointed-out:

that the rolling programme was similar to the Ajaokuta project.

Aa): - Technological Features of Metalworklng Industrles o DR %

_The: 1ntroductlon of this topic by Secretarlat began with a dlscussion of -the
StrDCKU£§ of Englneerlng lndustries. These ;ndustrles, it.was: pointed out consisted,
among others, of: o R Co i ) -

'-;:mransport equipment industries

- Building construction materials industries

« Agricultural machineries 1ndustr1es

- Capital goods industries ST

- Since these industries produced the goods that were necessary for the day-to-day

run of life, to'talk of englneering 1ndustr1es was to talk of all :the production
act1v1tres whlch were necessary to sustain life and the economy ..

Fabrlcatlon technologles, the introductlon noted, had 1mproved over the years
in Africa, although, between 1972 and 1°78 the reglon 1mported Us$ 82 billion worth
of engxneering goods . I .

‘Withirn-the' region, textiles, asseumly actlvitles and agrlcultural machinery
production predominated, and were increasing in importance in engineering industrial
activities. 'The question to be considered was how to increase their value -~ added
at the same time as dependence on out-of-region supply as decreased. It was noted
that metal working industries had the following kind of structure:
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- the primary sub~sector which consxsted of core 1ndustr1es 1n whlch
. transformation act1v1t1es 0ccured o : oo

- the capital coods subsector in which aCthltleS were. undertaken R
“to produce goods which would. in turn-be used in the production of . i
-other goods and increase cap1ta1 formatlon.;1 ) e P
R
In Africa today, “the presentation concluded “the core subsector of. engxneer- R
ing 1ndustr1es was very undeveloped., This- sxtuatlon dlctated the need for =
greater concentratlon on the development of ‘the subSector. In thls, the redion

needed to pay attention to rational choices of technology and to careful plannlng
of technology development.

(éYEjTébhhgfabiﬁaljFéé£ﬁtﬂs of_Metal-Tﬁagstriég#Jfl_ }:" I . st

This topic was also introduced by the secretariat. The strategy to Industrialize
on the basis of further processing of metallic raw materials was discussed.. It was
pointed out that new. technoloales pffered new oppcrtunltles for Afrxcan countries to
enter into productloq of final. goods.:and- products in the steel, alumlnium copper;
lead, 21nc, t1n 'nd nlckel lndustrles. The technological features.consi&erad couered

- mineral proce551nq : : s N TR SR

- treatment of processed minerals - Lo e

- production of crude metal T

- refining of crude metal o

- production of seml—manufactures guch- as: alloys, billets, slabs and
blooms.

It was empha51zed that each of the above operations represent unique technologias
for the metal 'Industry concerned. In the discussion that followed, an attempt was
made to identify the real attributes of a technological capacity .and capability in
the metal industry was identified as one such attributé of a technoloqical -gapacity
and capability. Financing of equipment production was’ 1dentif1ed as another.
attribute., Raw materials and selection of equipment to process raw materials with
dgiven characteristics did not present insurmountable problems to the extent that
equipment production did.

(f) New Philosophy of Manufacturing Control

This topic was introduced by the secretariat. In introducing the applications
of the computer to engineering, it was pointed out that there was a requirement for
extensive development of designers, manufacturing engineers, plants, machines and
skills leading to a demand for more and more sophisticated information supply,
processing and control systems which were all domaine of computer application.

The computer was currently used mainly for data processing in African countries,
It was pointed out that not until its production processes were computerized a
country could only with difficulty, accelerate its industrial development.
Computerization could be considered as evidence of high enginearing sophistication
in an economy.
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Corputer appllcatlons are frequentlv 1dentif1ed v1th ‘dutomation’ thereby reroving
manual work from engineers and techn1c1ans and ensurlng short lead-time of project or
productlon development. Computer appl:l.cations :Ln englneerlnq could be cons:.dere'l for:

- analy51s of structures, 51multatlon, dlgitallzation, umerrcal
ontimization and handllng offmultlvarlable problems h T

~ mathematical modelling for processes, machines and equlpment
| performance in computer alded design synthe51s :

- _man—machlne interactlon

- = research,: desrgn, prototype, testing productlon and malntenance
applications. vt e
In discussing the hierarchical structures of computer aided manufacturing
systems it was pointed out that manufacturing shop controi functions could
be ‘described as: process, data, and management,levels.ﬁ In this connectlon computer
riumerical control -and dlrect numerical control were, dlscussed 1n the context of
control of process. RN - - : o
- It was consxdered de51rab1e to generally increase computer use and appllcatlon
in institutions and within-the g¢conemy although it was necessary to guard agalnst
its use in industrial-operation: 1n,Afr1ca.; This caqeat was_dictated by the fact
that the biggest problems:in-the use of. computers ;n Afrlca today, was the one
shortages of skills:a:.deterent, but aleo: the capltal Qutlays necessary to allow
Afrlca to go ‘into the- use of computer in a big.way was prohlbltlve._

The Vorkshop thought that 1t was 1ncon31stent to advocate a greater
concentration on the development of core sub-sectors of engineering industries anc at
at the same time suggest that Africa, with its low level of technological and
skill ‘development, should branch out: into- massive appllcations of computer
technology. The Workshop thought that it was premature for the region to even
consider this Sugqestlon at this stage of its lndustrlal and technolog1ca1
development. PR

B. MANPOWER DEVELOPMENT

(a) Planning Obgectlves

Secretariat noted that manpower Planning had emerged qulte recently as being
a central part of overall macro-econcmlc “dévelopment planning.: Hitherto, it
was though enough to leave manpower to' ‘the whims and fancies of market forces.
Failure of implementation of development plans because of inadequate supplies of
critical manpower underscored the need to more consciously plan the . human input
to development. SRR

POt
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The major objective of manpower planning was the forecasting of manpower
requirements, This was necessary to formulate rational manpower development and
utilization policies. Hanpower demand forecasting either at the macro-~economic,
the industry or the enterprise level, used a number of techniques to determine
future requirements on a lono-term (5 years), a medium-term (2 to 5 years) or on

" a short-term (up to two years) basis. A nurber of economic, social and political
assumptions were used to guide forecasts. These'forecasts were then matched with
manpower supply forecasts in order to determine the magnitudes of shortages or
oversupply in the industry, the enterprise or the entire economy.

Several forecasting techniques were discussed before the presentation moved
on to consider supply mechanisms. These were seen within the context of
education and training systems (formal and non-formal), and their strengths and
weakness in respect of approaches and methodologies needed to optimize skill-
acquisition in the wvariocus skill areas. Personnel mangement and general career
development policies and programmes were also dealt with. ‘

(b} ‘The Brain Drain

It was felt that one major source of ‘brain drain was government wage policies,
‘Ancther was the lack of training facilities locally. :Most of the third world nationals
now operating in developed economiés were those who went there in the first place
to study. If they had been kept at home for study -they would possibly not ‘have
emigrated to developed countries. Thus developing local training faczlltles, it
was felt, was a way. of reversing this trend, A way of benefitting from the brain
drain was; the workshop belleved, to adopt an experlment tried out. in Turkey
whereby Turkish nationals working in high skill levels: in developed economies .
were hired by their Government to run tralnlng and other manpower development
programmes for the Government.: In this way, part of the technology that had been
transferred through the transfer of skills, was. re—ﬁransferred to a needy homeland.

(c) tage

1t was: felt that another major ‘constraint to full utlllzatlon of manpower was
the one of high wastage ratee. The workshop thought this was due to faulty
macdrd-economic. planning where_plans for the creation of one industry were suddenly
charged . and:-vedrawn to include severidl other industries without corresponding
changes in plans to prepare the manpéwer necessary -to man them., It was mentioned
that in any case, in planning manpower supply,not only gross supplies, but also.
net supplies which would take full account of wastage and attrition rates, shoulo
be taken into account. Planmning which created surpluses was by far better than
planning which resulted in shortages. '

Another constraint facing the provision of adequate manpower for the basic
industries was the nature of training. Englneerlng training was considered to
be too broad at the undergraduate level. . This was probably the right kind of
'approach glven the prevailing cornditions and needs in Africa. However, there
was..a ‘need to supplement this broad-based training w1th post—graduate industrial
tralnlng Thi's was the only way to get generalist englneers to acquire much - needed
specialization in areas relevant to industrial develdpmerit needs. N
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It was revealed that so far the most critical skill shortages were to be found
in the engineering, not the technié¢ian categories. In this, areas such as
mechanical, chemical, electrlcal,‘1ndustr1al and productlon enclneerlna were

i

believed to be the most promlnent. :‘ttf

(@) Tralﬁlng

It was revealed that African Countries had not as yet develoned the capability
to produce  the:type of data which would facilitate plannlng of manpower. It was
agreed that efforts needed to be 1ntensxf1ed to a551st Afrzcan Governments to
develop this capability to create the data and other 1nputs necessary for planning.

On the question of existing training and general manpower .preparation
infrastructure, it was rioted'that the exlstlng enqlneerlng iqstltutlons were not
50 structured in their curricula and’ programmes as to render them more functional
in the provision of manpower of the right quality for Afr;qq”s}ﬁqyglgpment,needs.

Although planning of manpower supply and demand was thought important, it was
also considered:wvital ‘even without any studles to determlne magnitude of needs,
to continue with the development of production ‘and ‘industrial engineers. However,
in the present c1rcumstances, it was believed expedlent to begin .producing
industrial, metallurgic¢al éﬁglneerSJanH metallurgls _by any. short-custs possible.
The situation within the region strongly indicated that there were no structures to
produce these people. It might be possible to transfer mechanical engineering
skills to industrial ‘engineerind skills. Slm11ar arran ements, in view of the
absence of facilities to frain the skill cadres needed ‘Should, be. considered in
respect of tralnlng of metallirgical engineers, netallurglsts and other professionals
critically needed. Eak

This did not suggest that the data base, whose absence An. Afrlca was constrain-
ing all efforts to plan, should continue to be neglected. - Neither was it being
suggested.that manpower preparation should proceed without a rational plan. What was
being suggested was some manpower development based on considered judgement while
intensifyina efforts to have a more rational and systematic approach to planning
and development of m-npower. : :

IIT, CONCLUSIONS AND RECOMMENDATIONS
A. METALS

(a) Specifically for Member States S

(i)_,iron-making‘

1. .For a steel plant with capac1ty of 1 million tonnes/year and
above, it is preferable to use bigger sizes of blast furnaces

{2,000m and above)

For charglng large size blast furnaces the use of conveyor
belts is recommended. !




(1ii)

{iv)

' [There 15 a need to adopt 1nten51f1catlon methods when the

. ﬂ;gﬁlast FUInace route is used such ag: better burden - e

‘preparatlon, ginter charging, high blast temperature: hlgh
top pressure, oxygden enrichment, oil steam and natural gas
injection.

4, For countries where coking coal is a problem the Direct =
Reduction process should be given . serlous con81deratﬂon._r"

5. dcountrles w1th natural gas supply could adopt any commer01allvl.f
proven Direct Reduction process. N

'6;;_For non-01l produc1ng countrles, coalwbased shaft furnace

processes should be considered

Steel Making-

7. oxygen steel maklng should be con51dered only 1n cases where
the blast furnace route is adopted. ‘

8.'7E1ectr1c steel maklng should be adopted for ‘the Dlrect
Reductlon process.ﬁ

9, All Afrlcan countrles should endeavour to estab11sh some
kind of steel maklng capabllltles in view of the “tremendous
1mportance pf lron and steel in. 1ndustr1alzsatlon. Such
steel productlon could be based on scrap, or scrap/sponge
Iron.

Preparatlon of iron ores, fuels and fluxes

10; For countries without COOklng coal, it is. preferable to

’ import- cooking coal. and blend it with non-ccoking coal to
produce ccke on site. Preliminary tests should be conducted.
to determine the optimum blending proportions.

Ingot and billet casting and rolllng

11. Continuous casting is recommended for 1ntegrated steel plants.
However, some capabilities for ingot casting should be
provided if it is intended to produce rimming steel for
rolling high quality steel sheets. .

12. Countries intending to adopt the continuous casting process
should send delegations to other countries already using
‘the process to study the'prdolems and requirements of
“‘continuous casting.’

13. Standardisation of sizes, shapes and grades of structural
. products. should be :considered. - This should facilitate

national production programmes.
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(vi)

(vii)

(viii)

Coal

14,

-10=-

Measures should be takeén by governments: dﬁd'érofessional
institutions within the sub-region (i.e. ECOWAS) to
standardlse product range.@

. 15.

”?15;

AnclllaryifaCLI;ties‘_'

. For integrated steel plants,’'s’ 100 per cent captiee power

- generatlon capac1ty should be planned.-

For mlnl-steel plants and re~rollrﬂg mills, having to take
power solely from the national grid, a S per cent stand-by
capacity should be provided for 1nstrumentat10n. Furnace
tilting, cocling and lighting.: : o

17. Off-peak.operation of mini-steel: ‘plants and re-rolllng
mills should be seriously: con51oered.:

. Water supply - et

18. The location of an integrated iron and steel works should ensure

availablllty of 1arge quantltles of water.:_.

Cxygen supply L

19,

20,
.7 . Nitrogen by-product should be givern serious consideration.

The provision of a captlve oxygen supply for a steel plant is

-essential in . view of the 1nadequacy of supply on commercial
ba31s in the sub—reglon.*

For units proV1dlng oxygen, a fertilizer plant based on the

Because of the hazards of the process, it is important that
adeguate training should be given to the personnel to ensure

csafety of operation.”

- Refractories -
'Integrated steel plants should endeavour'to provide facilities
'_for maklng their ownrrefractorxes.
22. 1In steel producing countries, the governments should encourage
the establishment Gf refractory 1ndustr1es.
.'23.2‘Governments should sponsor research and development efforts
. to.assgess. the su1tab111tyrof local raw materials for refractory
" production.
24.‘;A comprehen51ve geologlcal survey of raw materzals for refractories

 product1on should be .carried out..
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(ix) Materials handling and transport

.25. In countries where iron and. steel projects are being

- cdhtemplated,‘measureslshddld_be taken to ensure that
the national rail network service be constructed to link
the existing lines. These should be,consideredqu priority
projecte. 0 PE.considered a

26. During the planning of iron and steel projects, serious
~'. attention should be given‘to-the‘adequacy'of’existing
road transport facilities to ensure ‘that they met the
needs for transporting heavy equipment for the steel
. project. - v SR R

- (%) Maintenance facilities

27. 1Iron and steel works should contemplate and plan for these
three types of maintenance viz: capital, preventive and
breakdown. - = -« v ’ oo

28. The use of sub-contractors can be considered for capital
maintenance. B SRS L

29, Mainﬁénahée.(functioné) shoﬁld_be‘giVEh as%égual”importance as
production functions; and chiefs should both report
directly to the Chief Executive of the Enterprise.

.30, It is recommended that Central Maintenance facilities
- should comprise the' following fully equipped shops:
Foundry, forge, tool room, machine shop, fabrication,
pattern making, heat treatment and specialised shops
to serve the needs of blast furnace, rolling mills, and
coke ovens. = .. S ST e

(xi) Metallurgical laboratories, instrumentation and control

31. A certain degree of automation and computerisation is
inevitable in an integrated steel plant. In view of/the.
Situation in the sub-regien remote control systems with

S “facflities for human intervention should be adopted.

(xii) Manpower development for iron & steel plants_r

32. A curriculum development centre should be established to
co-ordinate the technology and skills required in industry
- with the programmes ‘and curriculum of training institutions.

33. There should be maximum indigenous participation in the
design, manufacture, erection and commissioning of steel
plant units to develop necessary skills and ensure transfer
of technology.” ' o I




(b)

Gene}eleCOnsideratlons for member States
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34. 1In addltlon to the tralnlng of operatlng -afnid maintenance
personnel, special attention should be given to the training
" of process, eguipment apd plant designers. . Additional measures
should be taken to create a consultancy capablllty in the
iron and steel industry. Thls will help to ensure that
African countries are able to evaluate and select technological
parameters and hence negotlate more effectlvely.

f35.- In accordance w1th the lona term plans for the develoPment

of the steel industry, manpowex requlrements “should be
assessed and- adequate prov1510n made for tralnlng within
the countxy and abroad. -

At

(ii)

Raw materlals

’36; ‘The 1n1t1a1 step in Lron and steel development should be to

. undertake a comprehen31ve ge010g1ca1 survey ‘and assessment
of the necessary raw materials réquired. -

37. Characteristics of indigenous raw>matex1§ls for the iron
and steel industry should be evaluatéd and ‘assessed prior
to, selectxon of 1ron and steel process technology.

38. Representatlve sampllng and analysxs of avallable iron ore
dep051ts prior to selection for. ex9101tatlon is essential.
High dgrade orés {more than 60 per cent. Fe) .can be charged
‘directly into the‘blast furnace - Low grade ores (less
than 60 per cent Fe) should be con51dered for exploitation
with beneficiation.

Selectlon oﬁ technology

39, Countries with an iron and steel productlon of capacities

greater than 2 million- tonnes/year should endeavour to
produce alloy steels and gtainless steels whilst those

" with smaller production capacltles could embark on re-rolling
of stainless steel.

40, 1In countries where conSumptlon of steel reguires the
productlon of steel under one million tonnes/year; direct
reduction is recommended, (provided the vital inputs are
locally available).

41. TFor steelmaking, oxygen steelmaking is recommended in cases
where the blast furnace is employed. ‘Electric steelmaking
~ -is recommended when direct reduction is employed.
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42. Continuous casting is recommended for killed, semi-killed,
and low alloyed steels. -
43.; Design phllosophy adqpted by equ1pment suppllers must be
.. examined carefully in terms of the capability of egquipment
to withstand rigorous operational conditions.

44, Turnkey contracts should be discouraged. Contacts must

take into account the need to involve indigenous expertise

. ..i .all phases of the project cycle. Particular attention

~iin. should-be:.given to measures. aimed at ensuring local

- participation in design, :construction, erection, and com-
misgioning. Full advantage should.be taken:of the training
and full transfer of know-how associated with designs
construction, erection, maxntenance ‘and operation, of iron-
and steel plants., 777

45. Every effort should be made to establish local facilities
v+ - for design and manufacture of eguipment and spares in
countries where iron- and steel industries exist.

(iii} Developmentrplan .

b

' 46. It is recommended that’ every Afrlcan country should formulate
a 25—year national iron‘and steel development plan. This
plan should zover the following elements: demand proiection,
raw material sources,_technologlbal optlons, manpower
resources “and 1nst1tutlonal framework’ for implementing the
“plan. There should be a rev1ew of thls plan every five years.

(iv) Economics and Finance

47. Governments should bear the cost of the infrastructure
associated with iron and steel development.while the
steel. companies should shoulder only the costs associated
within the battery limits.

A “46;L A-combrehensive pricihg policy should be evolved at the
early stages of planning iron and steel projects.

{v). Programming of implementation:

éé;' The master schedule sboold‘be‘prepared on the basis of a bar
chart. This can be followed by detailed netoc.ammes of the
specific items in thae master schedule.

“i{vi) Instltutlonal support =

50:7 Governments should establish and co-ordinate relevant
institutional supports required for the development:of the iron




()

(d)

pde

- and-steel 'industry. Among these are steel authority,

financialy metallurglcal, englneerlng, facilities and
purcha51ng ‘agencies.

(vii) Determination of manpower requirements

.-;51;.

52,

53,

Determination of manpower requirements, based on a
detailed study of the various functions involved, should
be conducted during the planning stages of the project.
This should be open to continuous review in light of
operational experience. The overall requirement should
also take account of the sociowcultural condition in the
sub~-region.

~An organisational structure  should be evolved during the

rlanning stages with an in-built flexibility for
modification with the changlng needs of the enterprise.

Recruitment and placement should aim at ach1ev1ng
appropriate age profile which will fa0111tate career
advancement and management succession. L

o—qperatlon

Sub=-regional -

54,

55.

Measures should be taken by member states and professional
institutions within the sub-region to standardise the

sizes, shapes and gradesg of structural. products to

facilitate rational production programmes.

Within the spirit of the Lima Plan of Action and the

- desire for a new international division of labour, the
- possibility of establishing an iron and steel and coal

ECA/UNIDO |

56..

57.

58.

community for the sub-region should be explored for the
purpose of monitoring the markets for raw materials,
intermediate and finished products, and trade in the
iron and steel .industry.

ARCEDEM should :design prototypes of mini steel plants
for easy adoption by interested countries,

A compendium of iron making technologies available with
respect to characteristics of raw materials should be
compiled for use by the African countries for - selecting
technologies consistent with locally available raw materials,

For policy makers, exposure programmes should bhe
organlsed on pro;ect initiation cnverlng study tours
and seminars almed at sensitising them to intricacies
of planning for iron and steel productlon.




B.

59,

60,

ENGINEERING .
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Institutions set up by ECA such as ARCEDEM, AIHTTR and
ARCT should formulate tralnlng programmes in contract
negotlatlons, plannlng and programming, detailed
engiheering, construction techniques, operation and
maintenance, and design and fabrication of spare parts.

Conferences involving experts working in the iron and

steel industry in Africa should be organised regularly

on spec1a115ed topics.

(a) General Recommendations

1.

Universities and polytechniques in the membeyr States should

-endeavour to offer courses in productlon engineering.

The Afrlcan Regional Standard Organization (ARSQ) should
assist in establishing standards for metal and engineering
products.

Traditisnal technology should be developed further.

Existing railway and large maintenance workshops should be
fully utilized in order to meet national demand for
skilled manpower.

In&ustriél-ﬁraihinq prOQEEMmes for student engineers/
technicians should be more effectlvely monitored and
evaluated.

Efforts should be made to have R ‘& D undertaken locally;
results of R & B should be made’ ea511y avallable to

,-interested partles.g

:Asla mattéi of uxgenéﬁja new and well’defined industrial

policy should emerge from member countries of the
subregion for engineering industries with high level of
local value added and usage of local raw materials.
An industrial monitoring system should be established

to monitor the performance of companxes in the African
subregion. :

(b) - Specific Recommendations -

(1) Casting

9.

Every country of the subregion should have at least one foundry
Countries that have foundries already should expand them
depending on needs of their industries.




(ii)

(iii)

(iv):~

{v)

£ e et g e st i g S 0

10.

16~

ECA/UNIDO 15 requested to carry out national surveys of
foundries in the West and Central Afrlcan countries.

Metal Porming

11. Adequate safety precaut10n5 should be provlded in all basic
--englneerlng 1ndustr1es.

:12. Factorles of metals should be promoted in member States.

13, Centres for the manufacture of dies and. spec1a1 tools for forging
and castlng should be established. :

14. There should be provisions for extension-services in metals
forming for the small/medium scale industries in the rural
areas by setting up well equipped service centres.

15. Member States of the subregion should incorporate factories

" to produce small tools by hot formlng. -

‘Metrology

16. Each member State of the subregion should request ECA/UNIDO
to give assistance in the establishment of a well-equipped
metrology laboratories in the higher institutions of learning.
Such 1aborator1es when established can serve the industries.

17. ECA/UNIDO should be requested to increase their yearly quota

of fellowshlps for the training of special skills to participat-
1ng governments to include metrology skill.

Metal Coatlng

- 18.

19,

Each'membe# countty shouid have an electrqplatinq plant as a
basic service to the engineering industries.

ECA/UNIDO should be approeched by member States to provide &
training scheme for electroplating technology within and
cutside: the Afrlcan region.

Manpower Development

20.

As a strategy towards the development of manpower, member
countries should evolve a planned programme of training
locally and abroad in different trades and. dlscipllnes

for the basic industries and the training facilities within
the country should be developed or re-oriented within a
training policy which should provide for the development

of programmes most suited to the needs of the country.

g A T 1 A 1 A T i



{vi}

(vii)

{viii)

(ix)

~-17-

Material Handling

21.

As an effort towards manufacturing basic material handling
equipments in the subregion, the African Regional Centre for
Design and Manufacturing should be requested to provide
standard designs for the manufacture of slmpler conveyor
systems, simpler cranes, simpler winches, etc.

Planning and Implementation of Metalworking Factories

22,

In order to avoid duplication of work and to ensure effective

. project. planning and'impiementatlcn, feasibillty study for

any engineering project should and must be done by professicnals

c.(e g. industrial engineers) that have capabilities and proven

23.

experiences that such a project demand.  Efforts should be
made towards making- these ccmpetence avallable locally.

In ensuring provision of adequate and competent maintenance
personnel in the operations of a newly completed project,
efforts should be made in retaining some of the skilled
personnel. that were involved in the construction rhase of
the pro3ect by the company cwnlng the ‘project.

‘Programming of Imglementation=~*

24,

Attempts should be made for the emergence of transfer of
technology right from. the construction phase of a project; by
the involvements of indigenous contractors and engineers in
the activities of this phase.

Institutional Support

. 27..

. 28

25,

26,

—“Il

29,

STV

Menber. States should set up’industrial development banks where
they do not exist to encourage setting up small, medium and
large scale 1ndustries~'-”;

Governments of menmber States’ Should take steps to restructure
operating guidelines of commercial banks, so that they can

be involved in the industrial develépment of the nation.

“In order to promote the effectlveness of metal working industries,

governments should provide adequate infrastructure and public
utilities (e qg. roads, wate;, electr1c1ty, etc.) that are
needeﬂ by these 1ndustr1es._d 0

*Member countries- should have their own standard organizations
“vfor basic englneerlng products under the auspices of ARSO,

Member countries should set up consultancy services in relevant
institution to provide consultancy services to entrepreneurs at
nominal costs for the establishment of basic engineering.
Establishment of private consultancy firms should alsoc be
encouraged.




30.

31.

32.

33.

34.
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Participating government must develop a performance monitor-
ing system to ensure that companies that enjoy any form of
governmental support in the form of tax relief, custom
duties exemptions operate within their establishing frame-
work and guidelines. The main objective of such a systen
is the derivement of maximum benefits by the governments

in terms of cogent technological development of the nation.

Government ministries public corporations such as Planning,
Agriculture and Industries should develop an interlinkage

for dissemination of information relating to their activities
to promote technological growth of the country.

Member States should promote industrial entrepreneurship.

All member countries should establish auxiliary metalworking
factories for the production of components and spare parts
for engineering industries.

A survey of manpower requirements for metalworking industries
should be carried out by member countries and the cost of
developing this manpower should be made known.






