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(a) f!iiss:u.:~• au:no:city and. teru's of refe:ence 

1. Unit&d.)JJt:~e;nz Ge:.t2ral P.~~s,.:rn}J;.)· t:'-:soluticms 2625 (Xi:V), 3201 (S-VI) 
and 3202 ·.(S-VI} .tJnited Nations Ec;.oncmic Comm~.ssion f'or Africa resolutions 
218 (X), 256 {XII), 21.>7. (XII) e.nd 319 (XIII); Declaration on Industrial
ization irL Afr::ca: Pr:inciplf's ar.rl G•Jide:lines f:or Co-operation and Develop
ment underlined t:hf?;. import<'in..:e. 9f d~velopin3 basic industries in Africa. 
I".:;ic metc;cl.& and enginP.eri~lg indur ~ries development ~onstitutes the part of 
t ·ne has·1' c i"'liltst-1 ,_ rl' •· ., 1 ... ,. .. ::,: .. ~. 1- 'lv·c~·-,,.,;.,.," ._,·., '(';., •·r.~.s · 

~ !.< .. ,._ .. -~ -- ... -.·_...., -.' •. - t ""- -'~- "'"~U.i,. - .. ,..,,_;;, . 

adopted by thE, ·:;econd ~;on.~ert::!nce of African Ministers of Industry 
_:i:1cl~;. i~1 Cu~r;v~ Dcceat:.,c.: 73 1/ 

·cec-'?.7 ... f;;.~~ :.- -~·~ ... < .. ;.;~v"-~.-.n.,L t!l€.(.;ting_ o!: ti1t; r·Olluw·-up GoTihilittee on 
lndust:cializ<!tion in Afrl.ca in 1974 tvhi.ci1 stressed that African 
cmmtrieP. ccP10 no lc,nger ':o l:i..oH the policy of trying to· meet 
their ecn~otrt.Lc re~p1ir~ments hy way of exports of raw materials J:./ 

. . . ' . 

F11:rther teconn:en.d(:d 3.t :i.t3 ;·r:.:cond ''~eting in August 1975, wheti 
the Foll01i1-up Committee proposec the promotion of ·a variety of 
basic !.ndustrles .as .ptior.it;y are\lS for action in the African 
region 11 · 

reaffi.rtJ:=.d on g,gr~e(t conclusiou3 nf the ThirJ Conference of 
Africar: }:iristers of Industry held in Nairobi, December 1975, 
also undei:ll:·~ed .the. importan-:-•:; of tieve.lop:J.ng basic lndustries 
5.n Af :rica !!_/ 

;"' 

recognized in the Lima Dacla!"atiou and Plan. cf Action on Indus
trial Development and particularly co-operation among developing 
countries adol)ted by UNIDO ln 'Karch 1975 in Lima 5/ 

1/ Declaration .l Industrialization in .Afr:tca; Principles ancl. Guide
lir:.e!::- fo:.· Co· ops-ratiu:c.. e;md J:~ve~opr.1:.:.~1t, 1974, E/CN.!4/613 and E/CN.l4/INR/200, 
Part II, para. A(iv) &•.16. (·iii), p. 23. 

}:./ Repurt c.1 th::: first meeti.ng of the Follm'l-tlj) Cor.unittee on inuua~ 
trializa.t:!on. in Afx:tca, !}crober l974 (E/CN 11.:-/INTI./211, Part III~ para. 
G(xi), p.ll. 

' ~ . ' 

3/ Report of !::1e seco,~d me2tin::; of ti1e FoEm:v--up Cornmit,te~. August 1975 
(E/~N-;lldiNRi213) ~ P<:.tr<::. 31(3.) (i), (ii) and (iii), p. 7. 

4/: · Report ot the Third Conference of African l'finisters of Industry, held 
in Nairobi, 1975 -(E/CN.14/649), Pat·t II, pa:::as. 9, 20, 21, 24; p. 21. 

5/ Lima Declaration and Plan of Action. r1arch 1975, para. 58 (f, k, e), 
pp. 10-:-and lL 
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Further_r'eaffirmed on agreed conclusions in the third meeting of 
·the Follow-up Commit·tee on Industrialization in Africa held in 
November.l976 6/ 

I 

S::::ongly· recommended in the Agreed Conclusions of the Fourth 
C~ :·ference of African ]11:;;.nJ' ters of Industry i.1~ld in Kaduna in 
November 1.9'/7 •~h:...cn u .. luerlin.:..J .:1-.E. ia.po:ctance of developing basic 
industries in Af:dca 7/ 

2. Integrated d8velopme~t of bac~c metals and engineering industries are 
part of the basic indt;3tr:f ~s development recom'!'!l~nded for establishment in 
dcv~,J.q;ir•.g r~o\!ntr l.~.:cs by the Lima Plan of Action 8/ 1 and endorsed as '! pre
gramme by the Fo_llo~r-up Committee at its third meeting in Addis Ababa in 
November 1976 as agreed conclusion for Development of Basic Industries in the 
African Region with concrete industrial development projects. The Committee 
endorsed the follmving four p·co~r<:Jllffies formulated by ECA as a basi for 
achieving in:tegrated industrlalization: 

(i) 
(ii) 

(iil) 
(iv) 

Basic metals industry development programme. 
Eng:h:teering industr~velopment pror:ramme: 
Chemical industry development programme~ and 

, Building materials development programme. 

3. It also approved the following action programmes~ 

~i) 

(ii) 

(iii) 

Comprehensive studi2s in each of the above area to establish 
the s~~t?"2_C:~ developmeut- so far reached in Africa and to 
determina the linkages among these branches and with the rest 
of the economy, training needs and steps to be taken to meet 
these needs. 

On -che basis of the studies~ preparation of an integrated 
comprehensi\)e industrialization policy and Eogramme of action 
for implem'3ntatiou 

Orgaaif-.:..~ioct vf c.r. :i.r.tc:!rgov<::rr..~::.:.:,ta.l meeting of experts from 
ministries of industry and planning to consider the industrial
ization 'poli..cy and the programme of action 

-------
§.I Repor~ of the third neeting of the Follm-J-up Committee on Industrial

ization in Africa~ December 1976 (E/CH.l4/INR/21G), Part Il 9 para. 9D)~ 
sections (a) and (b). p. 3. 

Jj Report of the Fourth Conference of African Ministers of Industry in 
Kaduna, Hovember 1977 (E/CN.l4/689), Part II, para. 7(c); items(iii) and (vL 
p. 12. 

8/ Lima Declaration and Plan of Action Harch 1975~ UNIDO PI/38~ 
para.-58 (f), (i) and (ii). pp. 10 and 11. 
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,(d) .An invitation to experts from ECA member States and ·~~h~r 
developing regions, to prepare projects 1 programmes and .. 
p9licy paper~ ~or national and multinational implementation 
within the framewo~l< of· the agreed strategy aud ~oulti'f~vi,de 
advice on the rationalization of industrial development,' for 
submission to the Fourth Conference of African Hinisters of 
Industry and later to the OAU Summit~ ,9/ 

4. In line with above agreed resolution~ terms of reference and a number 
o~ .. :t.solated proJects in the ECA 'Hork Programme for 1976-1981, the programmes 
for the development of basic metals and engineering industries in the African 
developing countries are being implemented within the ECA/UNIDo Joint Industry 
Division (JID). · 

Role of basic metals and engineering industri8s and their main characteristics 
in industrial development 

(b) Therole of basic metals and engineering industries 10/ 

5. The development of basic metals and engineering industries and their 
subsequentrole in national industrialization process is of paramount 
importance tb the developing countries economies in general and' developing 
African countries in particular. Accelerated industrialization requires 
fuller exploitation of mineral resources to produce industrial basic metals. 
Tlu.fi:engineering industries transform th-ese basic metals into capital and 
inter.mediate goods. durable consumer goads and consumer goods for the imprave
ment of the standara of living and welfate of people. rt·is an accepted fact 
that the basic metals and er:.gineering industries play a significant role in 
the process of industrialization and ?nrticularly in the linkages with major 
subs·ectors of' the manu:!:' acturing indu'stries with wider linkages with other 
sectors of the economy. 

6. · '.l;'he basic metals industries cover all metallurgical activities 
specif.ic1dly responsible for the production of standard metals and their 
family of alloys >and alloying elements~ from ores to intermediate products 
of specific ensineering requirements. Engineering·industries on the other 
hand transform these metals and intermediate products into various engineering 
products r~Fquired for human and industrial consumption. · 

7. ·· · The basic metals industries are therefore vital instruments for 
developing interlinkage and inter-sectoral acti.vities amone all branches of 

·the manufacturing' sector. The engiheerin3 industries are the processors of 
basicmetals at'ld transform them into engineering products • 

. . ·.'·; ' 

8. The relativi:Hy lol.r level of development of ;the basic metals and 
en~ineering industries has convinced the developing African nations to 

9/ African Declaration on Co-operation, Development and Economic 
Independence_ CH/ST.l2/XXI, 25 ~~fay 1973; Assembly of Heads of State and 
Governments Addis Ababa. 

10/. See Anne~ I-A and Annex. I·"B, 
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include .the manufacture of, metals and engineering pr.~ducts in .. ~heir national 
devele>~~e#~ plkil~:: thu~·~lli~~as~~~P?:.i:1l~i'( ~ey"'f?l;~ · t~

1

'th~ p:ocess of 
indusffialization~ . In thre least devel()ped.countr~es in Afnca? the basic 
irliei}ih'''iii\'d ~.rfgine~tln~'{thd.ustti'es' 'sector .. and· p~~dcula:rly. the heavy engineer
irYg1'frtdfisftie's:· sh.o'itid' proviue all the othJ,~r.sectprs of. fnd~stries l-rith their 

-,ptod\ict:iv~::rua~chine1::Y an:d'equipmeni:···as.well. as ,the f~ciift.i,es for training 
o'f sktiiifd1 labour.' .. Ali t:hes~ ef;ements •. l~~d. to. the J_dea 'pf: an integrated 
development of these wo fmporta'nt manufacturing'subsectors~ e.g. basic metals 
and engineering industries. . . 

u:. .. j. ··:·!::- __ : -~~·.:--:':.> r~- ·":·: .:.i 1 --· 

'l(.'~¥ :-.~-~-r ·. __ ;··-~_:_i· ·· ,•11'":~_- :·\·': :: • ·_ ,.-~- ,: "·; __ < ,; ••.•. ; 

., 9 ~· 'It is; thet~fote' es~i:itJ.tlal for the. Afdcan CQUntries to pt;oi:nQJ;:e and 
enl.arge''th~ b;i~ic met'c\is'.f:tnd·~~gineel:irig ihdu~trie~· kec't~r\ whid:i:w;f,.'p provide 

-~~---.: 1~_1··,.- '_-·. ·• __ .··.··.".~" :·'·. -"·'~; ' ._, _..',)' .':;,···- ., •• ~--~ .. :· 

four il'iportant development aspects at national and subre&i~tl.al J~yrls, e.g. 

(i) 
.Cii). 

{iff) 

\ (q) 

economic improvement for a better and higher standard of livim~, 
integrated. industrialization. for· .larger t:!mployment .. :QppQ:r;tQi:i.i ties. 
defence anl self-·reliance. · · · ·· ·: ,,. .1 .i: . ·•· Jfi 

The: cbax,:acteris.tics:of basic metals/engineeringindrist:ries in 
the industrial development pro~es~ 

- ,-,. 
.' t _. ~ .• 

,l. 

l,Q: •. -~:.fhe.,main ·charaet-e'dstics. of: the ba:~dc :metals·and eng:tnee-r·i:n:gtindustries 
'::l;,Ilv:Uadll$tr:i:al .<;levelQpment .process can be summarized belm,J::- ·.,. 1 • 

:.;r1' 

• • 1 ,,.(i); t:he ba.sic metals and .engineering irtdust,ri:es ,,provide a Jglf€}a:·tier 
. , ,, $nt;egra.t:e4~ linkage. tr1ith all i.ndustries ,partioula:ey; t·ranspbrt, 

• cJ .•'.ag.ro-:indus:t;)l'i¢s, communications, food, building matier1:a191and 
,,. "' construct'ipn~· defence production,~ 'textile in:dus•trie•s, et'c. :· 

1 -~ r~ :,·r·.~;··:i·.~~·-. ;,=:·~ 'J:'.;'' 

··:;, (U} b:.asic' metals ·and: engineering.•:Lrtdustries ptovide intermediate 
•·: ,, , : · .;and<capital inputs to the metalworking~ b:uildi'ng and constl!'Uc

tion, chemical ancl all inter-sectoral industries~ 

' ~ ; 

.(i:i:i) basi:o metals engineering •.indus.tries';provide all the n~eded 
, , , :basic machine tools. equipment~ accessories r including rat.ri ~. 
r;,.: · materials for the· manufacture of: :agricultural td()ls• <and · , 

'· ,,., ·· impiements:· ., . ,, 

(iv) the demand for indus'trial machinery:•from erlgingering industries 
which is regarded as a function of the level of development of 

,, :a•:countr:y,.· as well as its rate and· pattern of sectoral· growth~ 

(vi) 

; l :,"'" ; 

:the integrated ancl interlinked: development of basic m:Eft:als and 
engineerinr>; indpstries<, p1ay~ an impo:rtant. role· in ·thec·transfer ~ 
adaptation, adoption, absorption of appropriate technology to 

· ,d~ffJ?,;r,ent. branches. of induistrial:.manufacturingr act:tvities ~ · 
... ,, 

the basic metals and engineering industries provide spare parts, 
components and equipment to all indus':ries Hhere machin0ry and 
plants exist for repair and maintenance are in operation 

. ; ( 

(vii) th~ development· of. the basic metals ai.Ji:l eri~'ineering indu·s:t:.ries 
programme will create an integrated developmeh't of ot·her indus
trial sectors, e.g. transport,, power" watersupply and communica
tions vrhere intermediate and capital goods vhich. play an 
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(viii) . the advancement of engineering industr-ies provides :diverse •;,. 
products for national defence~ 

(ix) the development of engineering industries will provide public 
utility products. e.g. hospital equipment. pub:l.d.c transport, 
pm.rer and water supply facflit.ies ·· 

. ' 

(x) the development and expansion of encineering industries will 
· · : prov:ide self-sufficiency and less dependence on the foreign 

countries: 

(xi) ·the development of engineering industries will provide basic 
r r · · necessity fo.r broader welfare of the citi.~en. at; 'national level· 

; ;r;\"1!':, 

(xii) the basic metals and eneineedng industries prov:i:de a launchine; 
pad for greater employment opportunities, not only for its own 
sector. but; a:lso for. the allied sectors mentioned above to which 
it is closely linked~ 

(xiii) the basic metals industries exploit the maximum natural resources, 
·e" g. raw materials • and transform· :these ra~! materials not only 
for its own consumption but also for the requirements of other 
industries mentioned above· 

(xix) it provides greater area for the application of machinery and 
equipment which are standard and can be made flexible for 
diverse product operations· 

.. ·, 
.'; 

(xx) it provides common services facilities., e.g. ·foundry, forging, 
machine shop for all the industries related to manufacturinp, 
operations~ 

(xxi)• the engineering industries with back. up basic ;metals industries 
support provide greater repair· and maintenance facilities to 
all industrial activities· 

(xxii) the engineering industries provide.basic .desi3n and development 
facilities to all industrial operations particularly in textile, 
food·processinr, and agricultural machinery manufacturinp, 
industries~ 

(xxiii) the enlargement of basic metals and engineering industries 
sectors provide greater market opportunities and larger capital 
formation not only in its ovn seccor but the industry as a ~Jhole.· 

(xxiv) the enlarzement of bas~c metals and engineering industr.ies 
provide more skilled and professional personnel for all indus
trial activities. 

11. The characteristics and the role of· basic metals and enGineerin!1 
indUStrieS iS a gatevTay for all industrial develo:pment• and industrial 
activities of a country. It is necessary for the African policy-makers 
and planners to ~ive·utmost priority for the development and expansion of 
these tw·o. subsectors.. The inteerated development of these' subsectors call 
for both institutional and technological inteeration at national level. 
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coupled with expansion-and,~t~ation of,basic sqpportiP,g industries all?.r~v· 
facilities. e.g. foundry; forging, heat .. :t,l"eat:t:~~ent machine shops~l'~ool 
room designs and ancillary and supporting industries development. 

' ,c:,'; \ .' ".· ; ; 1 , '. I. ·' : ;j'":.t' 'J':', I 

(d) · Objectives,;of the; ~ssion .am~trfuture guidelines 

12, The follmnng were the ma~n oojectives of the mission~ 
.. r (' 

- ,rtiJ.·bridge the existing institutional gap~ that are being observed 
by the mission to facilitate the planne1s and programmers in 
each country visited to create harmonious institutional support 
for the·integrated,development and im,pleQlent:ation,of priority· 
projeects: ·in basic: metals and ene;tneerin3 indusj:ries sector within 
the framework of the physical and visible constraints existing in 

·each ·country· r ... 

to facilitate t.he planners and programmers with concrete plan for 
the development of managerial and technical skilled martpo~ver 
programming 

': i 

to design·polic.y objectives for the plannf.rs and· programmers for 

(a) possible expansion of existing industries through the 
utilization of internal natural resou~ces in basic metals 

.. and engineering products> •·' / . 

(b) identification of new products which the. government: .is not 
aware of and those Hhich can easily be manufactured within 

· .··· the ca-pacity of the. existing plant: 
I, :··.·:t- ' 

(c) to improve the basic support industries, e.g, foundry. 
forging. heat treatment, machine shops, tool room 1 rapair? 

'' ·:· :: maintenance, spare parts~, in nrder to imp::-ove· ,manufacturing 
· ; facilities for the balanced. growth of this. s~ctor· 

to facilitate the planners and programmers for the creation of a 
:L ·priority programme based on,. . ., 

(a)' the government's own identifi'ed priority projects: 

(b) the projects identified during the mission 

(c) the projects to be recommended by t:he misJ:; ion 

. ' . 
to ascertain projects that are common for the subregional African 

'cour.,t11ies and; those projects that cannot be im.plemented.:witho.v:S,;-:) 
··subt"egional co·-operaticn in the priority sector·. 

to advise the member Governments, ECA; UNIDO and OAU regarding the 
:i;mp_l.ementation of these projects for the accd.e_:;;ated clevelopm~nt 
of,. basic metals and! engineering ;industries highligh-ting the need ' 

. for intra-re.g:ijonal and interregional cc-oper~tien amone; the , 
developing countries in line vdth the Lima ,D,ec!aration and resolu
t:i,Qll F.dopted by the Conferences of African J1i!listers of Indu~try. 

• J •• 
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<:d:v.::1 (e) I ECA/UNJ;PQt.f.ielrd, mission pl~n Wovember.19:{~ - ~.~n\lary.' 197ij 
.. !'·(L~_:~1 t· ~ ... , ~<~; -' . _,· · · _, ) '" 

:; ,13.,, :The·,tnissioR l!lOJ#ltefi,·by:lj:CA visited selected African developing CC?Untries 
, 'from 5r;Novemb~t:,<l..97.3 t-oj9 January 1979 whi<;:h included land-locf<'¢d,. island, 

small countries andla:rge countries in order ~oassess the status of these 
countries within the context of industrial development. .. . . 

·v ~· "':··· 'Kenya,:&~b.i;op:i:a, Z#';lm,oia, I>ligeria, Ivory Coast~ Mali· and Senegal 
:. ·. wet:e.v:lsiteli ;by,.an.~C,A/UNIDO,teaiil.consis~ing of Ur. A.K. Mftra 

·(engine.erin.g ind;ustri~s>.: r4r. v. Ivanchenk.o (basic metals) an~ 
tfr .K.K. Peki (industrial economist)·; . 

Kenya, Ethiopia, Tunisia 9 .i!:gypt, Sudan, T!:1auritius and Lesotho 
were visited by an ECi~/wUDO team consisting of tfr ~Y .K. Mazhar 
(Team Leader), Mr. -r:i.K. Mwango (basic metals) and r:.fr. A. Afeta 
(industrial economist), 

14. The missionhasexplored the existing status of the basic metals and 
engineering industries and prepared the country rep0rts of 'e~:~.ch country 
visited by the mission team which are already submit'ted to the respective 
countries for examination and consideration, l'll'ithin the con:text of the 
integrated development' dt: 'b'asic'"trletals ·anti. engineering. industries it was 
planned that the respect:fv~ tea'm should iassess .the present perfot!ID.ance and 
activities in the following areas of· ie~cti 'country Illetftlloned above. ' Due to 
lack of time the missiori 1was Uhable) )to' iv:J.:sit all .these a:teaa in every 
country visited, 

'National ins't?t1tUt'ib11s; i: ;g :.•cminlstries responsible for. planning, 
finance. economic ~evelopment ;·:industry. resear;ch and. deve~opment ~ 

Parastatal organizations. e.g. development corpor?.tio;ns; develop
ment banks, credit institutions) productivity centres: 

Chambers of commerce and industry· 

Large-scale engineering establishments producing basic. metals and 
en~ineerin3 products (private and public sectors)· 

t1edium and small-scale industries. producins various engineering 
products.and agriculturalimplements 

Industrial estates which ~.ncluded ancillary and col1U'Ilon services 
facilities' 

Large repair and maintenance shops and railvJay workshops: 

_f'echnical training institutions, polyte'chniques J t.e.chnic~l colleges 
and universities· 

International organizations tV'ithin the country, e.g. UNDP, UNIDO? 
etc. 
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H. Tll.a'J~eport. qf each ,country visited by _the team together with the 
regional report. vdll be critically ~xamiri~d by a-high level 'expert working 

· \ gt:aup frgw, Afri~en countries~ .v;:ho will meet in Addis Ababa from 3-8 December 
1979.. This expertr group ltr.ill he the s'elected planners~ 'programmers 'and 
e.ngtnae-re from Af~ican ,Sta~es, . The . fin;:{]. findings and ·recommendations there
after will be discussed.and submitte.d to the Follow-'up Committee and to the 
African Ninisters of Ind~str.y for future implementation . 

. • . ;. :·~ :-- r 

16. ~ >11t1e purpose ·of this expert c;roup meeting t·dll be to bring' the African 
planncers and pro~rammer~ to d:j,scuss and pinpoint the· actual'priority projects, 
identify the major constraints and workout a formula for :act\ial implementa
tion of basic metal and engineering industries development programme as 
suggested.;l:n, the regional report . 

l •. 

.. g) Members of the mission 

Mr. Yusef K. Hazhar (Team Leader) 
D:i.rector-'General and Nat1o11al Project Hanager. 
Engineedng and Industrial Design Development Cen-tre 
rUnistry of Industry 
Cairo, Egypt· 

1'1r. A'loke Kumar ''fitra (Hec:hanical/Industr.:L.a:l Engineer) 
UNIDO Regional Adviser,· Engineering Industt:'!ies: 
Joint ECA/lJNID() Industry Division 
United Nations Economic Commission for Africa 
Addis Ababa~ Ethiopia 

·::-•-_. "·· * 

Hr. Vladimir Ivanchenko (Iron arid Steel Engineer) 
Joint ECA/UNIDO Industry Division 
United. Nations· Economic Commission for Af.rica 
Addis Ababa, Ethiopia 

Mr. :M:elliodt Kanewa l1wango (:r.ietallur-ticalFnp:ineer) 
Joint ECA/UNIDO Industry Division 
United Hations. Economic Commission for Africa 
Addis Ababa 1 Ethiopia · ' 

t·!r. Kana Kw·ala Peki (Industrial" Economist) 
Joint ECA/UNIDO Industry Division i: 

Unit~d N~tions Economic Commission for Africa 
Addis Ababa? Ethiopia 

~1r. Uerea Afeta (ECA Consultant) 
Industrial Economist 
Joint ECA/UNIDO Industry Division 
United Nations Economic Commission for Afri~~ · 
Addis Ababa 9 Ethiopia 

... 
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h) The report 

17. The reportof the first ECA/UNIDO mission for the basic metals and 
engineerinz industries development oro~rammes comprises fiva·chapters and· 
a number of annexes. · 

18. The report starts with an introduction which states the mission's 
authority and terms of.reference; explains the role of the basic metals· and 
en!!ineerin~ industries and points ()Pt the characteristics of these industries 
in the industrial development process. Later in the introduction the 
objectives are pointed out and the mission members 9 names and background 
presented with a listing of the countries visited. 

19. Chapter I, Conclusions and Recommendations, discusses the findings of 
the mission presenting them in a logical order, drawing concltJ.sions and. 
making recommendations throughout the chapter. Policies and strategies are 
presented first and the report covers national development policies,, policies 
on capital formation, entrepreneurship, incentive schemes 9 manpo~>~er develop
ment and technology policies. 

20. Institutional requirements are handled next and national institutions 
for industrialization as t>~ell as institutes ·for regional co-operation. are 
discussed. Recommendations on the role of ECA, UNIDO and OAU are also 
presented. 

21. The next parts of chapter I deal with specific conclusions and 
recommendati-ons for basic metals as restructuring of trade. consumptions 
of metals and the recommended specialization of African countries. Spe~ific 

priority recommendations are also given for this industrial subsector ... 

22. Chapter I then considers the en~irieerine; industries, recommending 
integrated development~ needed institutions, national technology plans and. 
the elements of the plans. 

23. A sum~ary of recommendations is given for both the subsectors as well 
as some proposals for multinational African industries in basic metals and 
engineering industries. 

24. Chapter II deals with general economic and industrial conditions in 
Africa givinp, figures for gror.Jth of GDP, savings,, fixed cap:::.. tal formation; 
as well as, trade and balance of payments, The latter part of the chapter 
discusses the manufacturing industry in detail presenting growth 9 employment. 
structure of the sector, industrial policies as well as industrial develop
ment institutions. Attention is also given to trainin~ an~ manpower 
development. 

25. Chapter III presents the present status of the basic metals industries 
as far as the mission could identify it, due to constraints of time, the 
limited number of countries visited-' and available up-to-date data. Here 
the different industries are rev~.ewed iron anc steel, copper, lead and zinc, 
tin and the aluminium industry~ The pattern follm.;ed for each industry is 
to review end-uses, organization of the industry, technology, economics and 
future outlook. 
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26. Chapter IV revtews the engineering industry, studying the __ in.port 
structure, trends in national devE:lopment plans~ objectives a.nd priorit!eE 
and strategies. Engineering industries are, then grouped for:~the ·purpose 'cf 
thts chapter into capital goods as machine tools; transport equipment, 
engineering ptoducts for agriculture durable and cunsume1· goc'ds, 

27, Since repair and meintenance .ts of vi:.:al i;.aport:~ ... c .:. ; : A!'t"i.:.: .• ·• this 
chapter also consi.ders repair and main1::enance tvorkshops. st,.are ·parts 

. •manufacture) metah10rkiilg centres, railway workshops and maihtemtrice shop's 
in industry. 

28. An importsnt prerequisite for en.:;ineerinp; industries devE\lo'!1mertt ls 
design and research. The role of design centres 0 research nnd develop1;1~nt 
centres is ~xtensively discussed with·due-reference to the ECA Africau 
Regional Centres, 

)' j 

29; Chapt8r IV concludes by presentinrr the pre:requitdtes ·fol' the development 
of engineering industries as institutional structure, plaiming institutions. 
ministries and parastatal organizations" t;!tc. 

30;.· .. The· report also inr:ludes a number of annexes providL"g' additi·::mal 
information mostly of statistical nature. 

31. It should be noted that the. information nathered "tVUD re.:"Jt·r::c~·:ed 1;7 th{~ 

limited amount of time in each country which was arovti.d se\·r:n dE~YE' -Fe-..· 
smaller countries and ten days for the larger ones, The informat:i.on :ts 
there.fore valid for •end Uovember 197-8/early Janua:cy 1979. Statist:1.ca1 

·information was compiiled during the :first.i half o-f 19/9 fro:u r-;;fer::;rh::,es 
available at ECA. 

32. From this, it .is· ·e'V'ident that the value -0f this region,,_: ::-~po:!:'t lies 
in the coup.try report's prepared for the cbun't:des visited at.,.d the po3slbili'ty 
of updating the report by further visits to the same countriee 9 ~s vJell a'f' :i 

attempting to cover the other count·.n.es in the region. 

;!L . ;: . 

. i 

.f·' 
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\" .J ' CHAP,TER,. I ·. 

; .. , <. 
CO~CLUSIONS: ANP REG0}1MENDATl;ONS ,_: ('.1' 

··rr;:,,. 

;· :: ·.s!r. Indust:rHtlizatfbn is perceived7 '-on the basis of activities ·relating to 
"fiha1 good;s':ahn serv!t.ces produiced by 'the :industrial branches. 11anuf,!lcturing 

!l<i<t)tariches are dfisC:ussed tradftiona:lly as~ consumer goods~ ·intermediates:. 
··'n 'da'p1tal ~goods.· J::fght and heavy industries. ·. '· ~ 

34'.' Disctis'siori of basic metals and engineering industries requires 'a 
· · · perspective :focu'sed on processing stages· and processing chains irtvolved in 

·,; ''···transforming r:'lw materials; from their 'crude form through primary,• •semi
finished~ ·f.inis!led an(r final demanll goods:. The yard-stick against·'t.Jbich 

'·,countries covered by the' mission ,iere judged in respect of. their successes in 
the basic nietals: •and engineering industries is the extent and patte-rn of the 
processing chains achieved in these industries. 

35, Processin~ chains are ascertained by means of transformation achieved 
on the· input's in comparison to the output after passing through the p:roduc
tion line.·· On this basis the following basic metals 'and engineering indus-

"" i ',. t'r'ies outputs' have been segre!.',ated ·· raw materials. processed raw materials, 
semi--manufactures, and manufactured finished products for.· •final demand end-
use.~ 

.' ~· ~ .· ' ~ : 

r•· ··:J6 .. The majority of African cotmtr'ies· engaged in· ba;sic metals industries 
.l:_.;; ~P,f?iH:ice butputs: ~·tith a: low degree of processing before 'exporting· to the 

ille'v~!oped markets; These E!xports, as a result of this, contain a l'0\\1 

proportion of semi-processed and final demand products. 
-,,, 

'37, In 'the ·cns~; df: engineering industries~ the majority of African countries 
·import ail the ·capttal goods needs includtn~ equipment~ spare patrts ~ ·tools 

• and implemEmts} .·The fet.r: countries whfch have established their own: engineer
. ing industries are predominantly engaged d:nto' assembly t.rork based on imported 
components. ' . '. i ( 

r-:ri;cr 38. · In order to· strengthen the role of basic metals and engineering indus
tries within the overall context of other industrial activities· in Africa 
with a view to achieving 4.nternally self-sustaining development,·diversifica

m ··''' t:ion~; and collective ·self-reliance~, sever'al measures are needed at policy and 
···strategy levels: · 

::.rA. ~' POLICIES AND STRATEGIES ·-r •... 

(a) National development policy 

j •• 39·o A: il.at:Lon~l ·d:evelopment polt·cy·~includes the c·reation of conducive 
·"' at'mosphere~' \f6t' overali development' iri general' and industri:al development 

in particdlar~ · 'This, inter· alia~ involves political, social and e'conoinic 
conditions· '"hfch' have to be viable for· long term industrial development,, 
especially of b~siC tnetals and engineering. Apart from this, there must also 
be adequate physical and institutional infrastruCtures·. This has to be 
accompanied by a broad ?Olicy framework usually expressed in a form of long. 
medium and short term plans Hith clear definitions of objectives (specific 
tar~ets), priorities" strategies and policy measures includine proper co
ordinative, control and regulatine machinery. 
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40. All the African countries have ·already opted for development planning· 
In planning and proeramming national economic and industrial development 
there are some needs;< hooe·:V:~r',-i"fof;;·rati'oria:B.fzation of objectives, priorities, 
strategies and policy measures. The major objectives of many African coun
t;r,i~~ ~re_ ~; :me.a::t. ,.th~-. h<¥l;~ · nee_ds of. t,~e. ?¥l~ses; ~Fo.o!d~ c;L!'!an, l'{~ter ~ shelter, 

. clothii).g~ qe51lth f;ar:e, -eduq.atioq p.n,
1
d ei!lp~qyuwnt}. t:hw,;. at~?ining, greater 

econ~if. il}Ae:pend!'H'~ce., ,These, objed:~y-e~ ii~vi.tphly involve ~he increqsing 
of agricultural producdon to fe;epj .t;h~i,r growinj}.population and provide raw 
materials for domestic irdustries and export c.ar11ings, manufactures of basic 
cons~ers v goods, to f'la.tisfy th;c needs of. -the masses. provisiop of infra

·.l>tl'U-Ctures,, local prod4G;t;ion of ~apical goods'· managerial and. ,technological 
qapabil,ities, self-:reliat1ce al}d interna~ly linked and. self-sus.tained dynamic 
grqwth~u~s '~Tell f:'.tS th~ C()'Otrol :oyer ·th0-~e.~p1,oitoticn nnd c~velopr:ent -of natural 
resources., Attainment qf the,:ia:n~go;...ng o;bje:ct.Lves t;"equires an i;n.tegrat.ed 

.;:tpproaGh in .. definins and selecting priori:t;ies and str::ttegies. 

''' 

(i) First strategy alternative 

. 4).. ,In mos~, .o.f th~ developing African countries priority is given to 
agricultural develCPille!J.t, Then the strategy cf implewentation in such 
·ep~_paratively less popcd?.ted subregions/regioqs may be through, mechani~ation 
of"f~rms :i,n.cludj:ng. the use of. irrigatiop \vorks, pipj.ng. -wa:ter p1JI11ps· 7 etc. 
In heavily populated areas, the use of diversified handtools and lig\l,t 
agricultural equipment and Il".achincry would also be required. Thus the 
jdevelopmen.t of· ba~ic metals .and engin_eering industries. should be envi~;;aged 
or. accomoda;ted· in the national .development. plan as suppliers -of the, capital 
go.odrs ,and ma;i.ntenance servj.ces, needed .for the -developrJent of agriculture. 

' ' ~ 

42. Secondly, transport and communications (land. water, air, port and 
·, •• 1 r:· terii).],:Jla;l facilit<i.:es i<lUd maintenance,:works ·tnereof.)_ fpcilities ar;e creating 

• ; , , ,tremenqpus ,)Jot tlep,eck~· -eve::ywhe re including the ~ve,lopmen t of _t;le~ farp1ing 
CY/I; .areas.f9:, 111;ineraJ, exploitation and dev_elopment. The solutions to th~se)J,ottle

:;-n j , ,l};ec~s ·arq: building ne~J raihmy .lineS;,, \fJago\lS. lqcomoti'!'es 9 riyer: :$;te~rs ~ 
coastal and ocean ship3c airplanes, -:::omtnullication equipment and pqrts and 
other ·terminal :Cacilities·· as vJell as modernization, replacement and 

·;' wct~p;s~op, ;ot the, .ex:i,]sting ones,. • This inclpdes a. ,gro~Jing fleet ~f tr~sport 
'· , :ven·iqJ:es. {tr~cks, b:uses ~ancl ;p<:.psengEr cars) • Thirdly, all the ,econa:m;Lc 

'.:)) ·, r • .and.· :~ocifil.ciey,elppments :of. the C'J•.mt.r.ies pa;cticularly infr:astructure.s1 ~· 
. •n, .; ; ialgriC4).tUJ18 9 indust1.y ,and mining cle1!1anr~ )i&rge Constructicm works in ~-e form 

of bridges, dams, irrigati.on tm-.·ks, ~oads: buildings which again requ;i.re 
huge quantitic~ of iron rods, ate~l st~uctures - cables and wires .. 
Fourthly, one shoulcl include the capital goods (~achinery, equipment at;ld 
accessories) needed by the fast growing rr;anuf2.cturing industries, mining 
and public utHities" , . '·'' ., , 

43. Thus, the .~irst method to :rationalize the developmept ,of .. qasic metals 
.an-~lJeng;Lne:er;ipg f,p ta hav,e an inte;grated apprqach i11 .. plan~ing aJ;td programming 

~. i 'the· ·de~~;Lownent~, and ll~pc.~ of a::r,:t:;i.G-ulture' transport, and cpmmunicadon~ 9 

_p-on~Priu~"t:f;on:Si.: fllanJJf.;;ctur~pr; ~~du.stri~~: tpernselv¢s" mining and publ~~ .· 
) .• L . -l1.tilit~1=£' ·! A~~h. perc~pt:ion wou,l,d, se:rtainly b!'·it13 int_o licht the :S:~~ftegic 

need for t;~e pev~lq:n¥nt. ~g ba~ic ,I1Je,t~~s .c.nd :eng;ine:erit1p;, . 
1

, 

tt ,: (' 

j' 
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(ii) alternative 

44. Another ap)?roach·is·to take the development!. ofbasic metals and 
engineering 5 as f6caVpbints of development" i.e, .no,t only- ~s !3Uppliers ~nd 
service :retidering 1stibsectors but also as leading ancl: dy.namie subsectors. which 
can s1pearhead nationally/regionally inteerated and self~sustained indus.tria:;_ 
devel!opment~ c:Ceat.e national/r;:olledive self-relinnce, enhance control oyer 
national/regiona-l resout.'ces' promote. subregional/regional co-operation. and 
generate· indigenous te<:bh.ic.al and managerial capabilities anrl innove.tton t ~ 
transfer~ adapt and de'ViHop technclugies and skills • 

. ' 
· (::l'ii) Third 'S'trategy alternative 

. I. 

45'~ · The. d~'eloprtient of :-basic metals anci. engineering could also bt: b~.[3ed_ on 
the s-tr·ategi~s o'f impor·t-substitution andior (2X';>O't't pramotio.n .. Lt m1.;,.s.t;,bf! 
ascertainad 9 hc·wever·,:that project>'thus s~lecte~:L:cot•ld c.r~et~ t:;'·c.;., :r ··· ·· 
added ·and/ or: establish the:i:i"'·' roots in the na.tio<lroJ.l economiesr in the long run. 
The:se ptojects' are; usual!ly-: found :,;_n ·:industries (:j:.) processipg lo.:::.a1. r?w · 

·materials mainly for· domestic -eonsumptions with s.up.pl..r=:n~p.tary expo.rts,. 
(ii) processinr; abundant local resources without large domestic market: base 
but mainly for exports? (iii) processing imp:Jrted raw materials ani/or int.i"r-
mediate inputs for large domestic consumption but involving higher value 
added and deeper process technolo~y and· {iv.~rp~'Cessing imported· +flW materi2J.s 
and intermediate inputs for exports but \·rit.h greater value added and deepc>r 
process technoloey. ,, 

(iv) strategy alte'rna.tives 

46. St'rategies (i} and (iii~ .are, limited:,- among other things 9 by the S1Jlallne~:s 
·of the national 'markets of· tnost Afrioam·couht.ries (JHgeria~and Egypt .may b~ 
exceptions) as against the minimum required economic si~e of. :projects _in bacic 
metals and engineering. Strategy (ii) is of most developing African countries 
ciri 'the' one hand,' and the um-lill.ingness of ·THCs :to co-op.er;ate :in such ventures 
'wfth the restrictions the advan:ced :countries, impose on th:e ;i.mpott l)f-, m::tmlfac·
'tu-re's from -developing countries on the ot-heli. Although Egypt and Nigt:'!ii:a may 

; not be as much end'owed· withi large well;.,known. deposits. of .non-·O'il mine,cal· 
'resources· as smaller coU.rttii:es: cl.ike Liberia, Sier:o:a · Leone, Guinea, Gab en, 

Zainbia: and Mau:ritatiia= they btrl:h have' embarked upon exploHing the$e .. 
str!:itegies ,, ·!' ,·. ' y·. 

-·. 
· ;:;·'47':' Orte of the be-st solutions to overcome • tha::smaiUness of the nat:donal 

·markets (in smaller .countries) and la.ck of•.·we1ldmovm non-oil· minera.;I; ··.: 
dep&sits (i'n la't'~er countries) is to forM. subregion:all•regiQnal inl:va .... ~ot:pol·a
tiotf ·(amdrtg' different. national corporat.ions of .th~ :o:-egion)·,. oo~operat~_v.:; 
arrangements in· distribution of outputs and 8(!qiU::i;si t;ion of in .. P'~~t:· "•E · : .; ·.

term'corttra'ct:ual basis. Such long term saleeanc]; purc:hase CQntra<:,ts cou,ld 
include co-production of components, and parts, suh<!ontra<:.ting.,; jo:i,J1t:ventures, 
cross-equity holdings" exchange of directorates and information. So@e co
operations have already started tp be based, o,n .s.uch moda1i:ties. . ·The recent: 
co~opera.tion on the iron ore development bet\-Jeen Guinea !'!igeria and Algeria, 
the negotiatioh•:·going on bett-reen EC0~·1As memb,er ,'States 1 between -~gypt an<;l 
Sierra teorie on iron ore, Zambia with Nigeria and Egypt on coppe.r; ·and,, 
Algerli1n. Nigerian: and !Cenyan move.s·•to- develop machine tool industries· with 
Ind·ia .ire good examples· . 

. .>:· ,· .. i ·, .. 
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4~L Strategy (iv) could be tried by smaller countries having cheap dkillr.; ~ 
labour btit wit'h6ut abundant local resoumces. T'Qis could .b~ possible 
especially 'in li3h:t engineering industries on he })<;lsis -of ·stibreg~oni:.l{r~gional 
market co-operation rather than on export processing zones .to cat:er Jot: t~e 
markets of developed countries.· Some countries h~ve. be~a. co~~~de:hn8'. · · ._ •..•.. 
implementing this strategy through invit;:ation.of the·tra~itional s~ppUers, 

·private foreign companies or transnational corporatiqns (TNCs) .o1.,1t9~~e the 
region. The idea is mostly based on the assumpt;.ions that '~).llCs deploy. their 
home based industries to developinG areas merely to obtain a. centr~l pc)irit 

,,. .-..•• ' . ',• •:-:_. ! 

for market distribution. Prior reservations or allocations of the market 
(in the areas) for their home or elsewhere based industries~ inter alia~ may 
cancel out such advantages. Apart from this, the possible reactions of 
individual member States in the subregional/r-E;!gional m~rket co-operation 
shoirld be properly analysed in perspective so as .to avoid any tutur~- proplems. 
In cfus vie\v, careful attention should be paid to such things a::; r.1V:s of 

. origih ~ ovmershi-p· pratterns , .. the o:r:igins of niCs." level, of va+ue added~- et:.~. 
Furthermore:> the benefits the T-1-IC.s c·ould give should .also be ev:alaated. i!f 
terms of all co..;operating countries;~ ~ot ;only, in :terms of _th,e .country wh~re 
the plant is located. · ,., ·. · . . . 

(b) Poi-ieies on capital formation 
. J 

49. Some of the most important requirements for self-·reliance:.are higher 
domestic savings and foreign exchan~e earnings to finance priority c;md · 
strategic projects like basic metals and· :mgineerin,g _which reql.lire heavy 
investments and have longer gestation and.amortization periods~ and from 
~hich foreign ente·rprises shy a~.o~ay. The increase. in do.Inestic fla;vings and 
eJ!:change e~rnings involves tv.ell prepared and administered fisc;:tl, monetary 
and cohunerc':lal policies·~:: · · . · 

J; _,. 

50. Domestic savings come f'rom government surplus.budgets, t]Je.earnings of 
private arid public enterprises~· ,and individual household sav:Lngs. Savings 
in the form of governments v surplus budget requi.re. ef-ficient tax collection 
systems arid proper controLove.•r current bud,getary e~pen<;i,:f.tur.es .. The inc.'r'~ase 
in'the earnings ofpublic and private enterpri~es demanq~,materiai a,n~l,~o.st 
controls· and improvement in p.r:oductivity uhile mobilizat.ion of hc;>useho),d . 
savings involves opening commercia.!. and saving banks. compulsory.,insu,r<;!.nc.e 
policies in certain areas; incentive saving rates, etc. This must be ·' " 
accompanied by ·well synchronized monetary and credit policies -of .the central 
saving, commercial and development banks _so _as. to. channel the s,aving. thus 
obtainedto investments inprioritr and strategic.projects. In the absence 
of private local and foreign enterprises in the dynamic,and strategic pJ;qjects 
J.ike bade metals and·engineering these.financial.institutions should also 
take the lead in promoting projects by carryin3 out feasibili~y studies. 
participating in equity,' etc. · '.-~";: 

·(c) :Policies 'on· entrepreneurship 

51. Depending on 01:.mership pattern, there :shpuld. be enp1JRh rop~ .• ~or_pecuniary 
and non-peeuniary in<;.entives anQmotivation for the. dev~lop'fll.ent;: of iP.~igenous 
entrepreneurshiP',: innovation.and-management. In the.cas~,where private 
enterprises are stressed. there should be adequate and clear legafdefinitions 
with sufficient clauses to protect both the public and private interests, 
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rights and obligations includin~ capable administrative machinery to 
enforce tl:-.e laws. tv~1ere public orm2rship is preferred: the parastatal 
bodies and other public enterprises should be divorced from direcc links 
to the political institutions or-bodies (ministr::(.es).but should f?e managed 
by a board of directors in which .:r\~levant institutions are represented, , · 
That'!ts, the management should be ~~iven adequate autonomy and s~abi1ity s9 
as' to develo1) erttrepreneurial and innovative talent~ and ambitions as ~Y'elf'· 

'as-·managerial and technological capabilities -:md know-hows in pt,t:blic 
enterprises, ; . -· · 

52·: The· government must;: also .use deliherately an.d consciously public 
tnanufactoring enterprises~ corporations and other parastatal bodies:l.ik~ 
thedevelopment and conunercial banks railway compapies, etc.. to devel()p 
the- prior,:Lty 'aild~.Stra<ttegtc s 1bsec~o-rs like basic metals <;1nd engineering. _ 
Apart.- 'f:t<om this_ the .p:ublic enterprises. should. }?e .. evaluated by their , !,6:93-
term performance, planning and pro'!ra-::nning- their -development nrojects'within 
the given general broad policy fra;net-Jork) ·objectives and priorities. Last 
but not the least, selection, appoint~en~ and pr~motion of ~nagers should 
be on merit basis;. and the inputs and out!:)utS of public enterprises must be 
P!Operl~ priced, 

53.· Hhere mixed economies are prac~.is~d, the States chould not ccmplete~Y, _, 
rele3ate the management of the joint. venture manufacturing enterprises to :' 
the foreign .'collaharations, - .. In man.yA;f;;ican countries, the inte_resl:s of die 
States ar~:Pa'S/sumea ~o;Jbe- followed .url.,tiiii~ugh repi:J::sentation _in :t:-hEi'~b(tard of 
dffeetors.::~suully by,_:senior offici'a.ts,'.pti a part-ti:ne basis. H~ife·,~lf~_:,a-st:~~~ 
mahifgemertt activities art;?: .. l.eft to the, fqreign p,<J.r,tici~ants. ~-u~b .. P~tt~'t~-~~.:r 
ha¥17 ;hampe-red the developme.l.)t of indie;enqus _skills o and unnece~sar;i~Y,,1P}',q~6~ged 
foreigil: controls over manag.~ment." Thus the .. government pat;ticipat:iph .shou14 
not b~ 'Timited to equity S~$cription <lnd representation!,':in: 'th~ hc:)~r4 b,~tr .J • 

also in the placement of irt~igenous .pers.qnnel in top mana.g~met:l.t pq'sts,· an:a·' 
as key tecnn:ical··department':be<idS, -Thi~ must include n~_g;Jl~r ,.on-t){e-Jol{ .. 
tra:tnirtg arrangements f.ot: irtdic;;enOU!:i;,p~rS,O;nne~ at all levels, . . . . , 

(d) Policies on incentive schemes 

54. It has been mentioned that the policy n.easures or incentive schemes 
shquld be revised to favour priority and strategic subsectors like basic 
meb.ls arid''engineering. In other words, the policy measures or inceptive. 
schemes shCiuld'he te-~rranged it'!. such. a. ~vay as to. have rnult;f._pJe:-stage'., · 
{ri'6ui11: _.di'scril'll'iriative mechanisms ir.. which each incentive~, scheme. is ... , .1 

bestowed~'io' a ·specific type· of national developments o.nd bene:fit~ .. The,. '·· 
•. : .- ''') •' ·-· ' t • , .. ~ ' ' ' . ·- '• '"· -' 

t'ypes of d~velopment,c; and henefits··could he number 0f. indig~nous ~Plc;>yeee.s 
and train;i~~ arrange ·en ts for them; net forei~n c1;:~hc· .. ·;::.: •"'::-tnr' , i.p.4:: ·: · 
s·avlngs ·to the ecclnor,q as a Hhole .· ~mlue ami.ed" net contribution t.<;t ~he 
govcrninent re\i'Einues · indigenization ot ownership and manage~~nt~ location 
of plants fn remote areaso development of managerial and te-j:.hnolo.gfcar' 
capabilities and multiple product lines based on local tates; designs, 
satisfying the needs of the masses anc requiring diversified skills· 
transfer, adaptation and development of technolop,y volume of investments 
the degree of internal/regional linka~es and the promotion of self-reliance 
and control over natural resources. 
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55. :There is a need for··socie rationalization in the existing system of· 
i~.'ceiifives in order to retttchre ·the! existing redundancies and over-
3enerou3itie·s·. Some of the incentive schemes which are unnecessarily over
g~'erous 6t redundant ':are: (i) subsidized rates for freights', power, water 
and porf facilities in the light of critical bot.tle1tecks in:rthese facilHies 
and the ffn'ancial strains they are facing; (ii) exemption of the 'PToduets of 
n~w.factories from the local excise and sales taxes at the expense of the 
existing enterprises, (iii) provision of land and building premises at very 
low rents to foreign enterprises in export processing zones) (iv) preferential 
treatment to foreigners in acquiring loans from local banks. Such incentive 
schemes have already reduced the capital amortisation period resulting in 
capital flights. Apart from this • the incentive schemes • ·including licensing 

.a,nd'bank'lban procedures should not disc:r,itilinate. against_,~he small-scale 
" 1 ancl' 'c6tta'ge industries and hai1dicra.:fts, ~-

.. :·,_,..._· .. ,,· ·;- .' 

(e) Policies on manpot.Ner dev~lopment 

56. Hany African countries haye. al-ready-established- ·a rnumber of universities, 
te.chriical colleges and institute..<i·; :In -order to-• meet ·the existing critical 
shortages of managers, engineer~ and technicians and .training institutes 
should .. increase technical and husineS:s--gr.aduatcs. The eurriculum must be 
revised· so as :to meet the !leeds .of"industties -rather than theoretical 
perfections. There should also be .. approp.r.iate allocation and placement of· 
graduate engineers and technicians-·-in .. ma.nv..faeturing~indus.tries with proper 
follow up. to ensure that engineers, and, ts.tchnicians are given full· opportun
ities to learn practical eX:perienc.esJ.n .operations of i~quipment, plants. 
and machinery and should'oe exvosed to te<thniquesof·mnna.ging factories 
through pr'o~er coaching under the .. superviS.ions of seni0r engineers and 
technicians. One mechanism that could be introduced.,to facilitate. this 
approach is -·the idea of teaching companies modelled. on...J:he concept of the. 
university ._Eeaching hospitals. 

(f) Technology policies 

57. The African region could learn a.clot~ frem the early---experience of the. 
Japanese: ii:I.Qusttialization policy on technology.~ The Japanese mq.jor 
strategic p.olicies were~ inter alia, (i) machin•~ry~ equipwent ·and. a~ces_so
ries •were imp0rted and in;talled for the purposes of producing goods and 
serving as models tobe studies and reTJT'Ciduced, (:i.-1) indigenous technicianss 
engineers aoc1 students \.;rere sent abroad not only tc acqui:re theoretical 
and scientific knowledge but also to imi.tate ·and c.opy· foreign technologies. 
and (iii) expatriates or foreipn technicians and en·~ineers ~.;r.ere employed 
not only t'o' operate factories and produce c;oods but al:;.o to tea<j:h .their 
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local eounterp.ar~s t'~. operat~ and. rr1aintain faq.,toJ~·ie.s and show the Japanese hot·l to 
produce. gonds. Stich i:echno~o~y policy .. could ·oe fr:llouec'l. i:·,· African countries 
~:>articulatly withthe provi3io;.1 that any renei•rals of coi!tracts for expatriates 

'-,;]oulJ depend ~os~ly CrE t;he r:ec.ommendations of ·.tl-leLo:· eounterparts at.d 16~al' manage
._.· ··ment,·' 

58. The future :tnte:?:ratec develop:m~nt. of basic metals a::id ~ngineerins indusq:ies 
in the African region needs appropriate attention to the .transfer, adaptation and 
developm\:mt of technolo3y anC! knoT·;-·ho'·.r, One approa.cl-, to· i:he successful pursuit of 
such 'a :'!1olicy nouV'l r€;qui.ce the introduction of ne\-1 laHS and regulations, (and the 
'revision of the existi'n~ ouest on patent . trade nanes and ma:;:-ks? desi:;::ns, franchise.,. 
royalty fees and industrial properties so as to ~ive indigenous fims, technicians 
and engineers freedom to irnit.ate and. a, free han~1. ::o copy foreign technolor:;ies,~ 

· knmri-hdW' and ada:pt them to loc:al. needs.. Sor!le · develop in:; countries in:' Asia and Latin 
ilJ!lerica· nave ["O:-te' as far· as refusing r~gist;t.·atiO''l ancl publication of notice's 'pn 

···o·fficia1 paperf; br ahy patents.. crade nal'1es and 1.arks .. desie;ns and other t~Si:tlctions 
··on industrtalproperty rights mt.lC$S. the proprietors ha-,;e invested in 16cal pl~nts 
Using· the. process technolo~i>::s in 1,UCStion, .. Qf:iher. countri.es have. banned the u~e of 

. , . :-impo:tteJ ··or forei~n trade i.1a-ues an<l marks ... fra.chtse and packir,;~ desir;ns on locally 
<;ons·umed goods to. reduce for9f~:t exchanee. P.Ciyments and establish a natiorwi' product 
identity. · · · · · ·· 

. ·.·; 

59. Ano'i.:her a.nproach to px-omofe .tr::tnsf:e'r, . a~;aotrltion· and development of teehnolop:y 
is to establish technology centres . ~!ith t]1e i'<:osponsibil:ities ano aut!-lOrities to 
screen the tyoeG, levels, aop::ouriate:.1ess ,, . co~t:s. terms and con:1itidns as uell as 
adequate arran!"ements for the trunsf·;;!r c ad:1otati0u P.nd f.l.eve.iopment of technolo~y. 
If there are many CO'i'l;Jetinr; forc~i..':n investq:c:; c:r Lf investors are l'loetl~r local· 
business~en or fJ!Jl:: lie ent:e.rorises \,r{th io !al. i:ur . .r:r~ o·r loc.ms from tr"lnsnational and 

. multinational tnstitut::i ons. · the tt:~hnnlorr~; centre shoul:l he ~1 :·,·t,;;;,.,;;nd to rav.Leu 'terms "' "' .... .. ; -- ' . 
and ·condlt5.onn eovi::rr::.n:: the techp.olo~~y tra;;;,sactipns .in order to forestCJ.ll carteliza-
t-ion and monopoly of technclo~y, If an tnV(;Stm:- is a sinr:;le foreign COr:tpany 
possessin~~ its m·TU technolcr;y, or if the ~echnology ln unrler a cnrteJ. or mc.noi)oly, 
the 3overnment :rt!Y not have er.oJ.~h options, :.;,,:.t even in this case, the p:overnment 
sho.ul:d ne&,otiate the contracts st~hr.inr; to finfi sni table corrr;:-ac:isons or clternatives • 

. t .(a) ?~ational iristitutiol".s for industrialization ·-------------. ----
60. r As a result of tl:le expe:dences of other dev~lo;)il1,, -:ountries, a plannin!j and 

development strategy F:i.th er:-ph::tcif; on the in.plem;mtational pha:se of. 'l~velo'!)ment 
proje•cts has evclved. This dcvel9pm~mt str;.;lte'0Y calls for a "1e1l· i::n:-<j'<:tnized institu-

·,tionaJ.• f·ramet.10rlr fbr plannins ~nd ~.l'lnlt:Bentin~" develor>ment projects':.:: The institu
ti!:mal' f!'<?.rier.!ork tiormally consiStr . of org<l"1iZations li.ke, the econrytlic planning 
bodies r. imitjst'rial· ;:;tu·dies irtsti::ute$, indust;:-ial oro:1otion or<:raniia,tions c desirr,ns ... 
en~ine~rine and ·consthiction brgaPi2ati~n::;.c Pt'-t")iect, exec~:;tin::, ~nd operatin~ 
organizat:tens .'lnd· pn)j ect. roc~ito·~in:; argani ·~at :tons, 
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61. The functional role of economic planning bodies is to formulate development 
programmes~ the industrial study institutes to undertake identification and 
feasibility evaluation of projects, for industrial '!)romotion organizations (indus
trial development corporations) to ore;ani.:~e implementation of pro_1ects through 
project planninr; and contract supervision, for design and engineering institutes 
to do actual de~,>i~n~ engineerine;,procilremen.t and construction of pr()jects for 
project ex~cutinr; anC. operating organizations to execute the projects and operate 
industrial plants, and for t•he monitoring bodies to monitor ~overnment projeets and 
report on ':her.: to tile hir:hest levels of the gover.maent. 

62 • The present development m!'l.chinerv and strategy in Afric9Il countries~ suffers 
from t~vo main ~·.Te:aknesses t·1hich are (i) lack of a ~·Yell orjanized institutional·· 
franetYork consisting of institutions as defined above for h.:m~ling development 
functions and (ii) lack of e:~::fJertise in respect of activities involved in develop·
rrtent pl;:mninr; and specially implementation of projects. 

63 •. Another i!nportant area in t·rhich there is ereat neel: for expertise, and knaHledze 
· :i.n African countries is tha.t of technology transfer and contract negotiations '. 
Technology transfer hrs its technicalities such as exclusiveness/non~exclusiv.eness 
of tecl.molo;;y use . pr11cess ancl enzineerins ~uatantees, proc,ess pc_:~.tents etc. l:tl:iich 

., ~c;~~l .for f1.11l :faJ'liliarity -v1it1~ those matters~ and simil:irly several different types 
ot: design-enr-;ineeriti~ project con trac. ts ~- turnkey lump sum; cost. reimburseable: semi
tu:rnkey, supply of knmr·-hov and engineering · invol vinp- ~lso . their legal aspects r 
are currently :i.n practic8, A. prop.:~r knowledr:,e ·of .this specialized field is very 
necessa.ry for countri'~s in Africa to enable them to safe3uard their interests and 
purchase · tech.r;,olo,~jy an:· technical services on reasonable terms and conditions for 
the development of ezoertiee i'l tlds area. 

(b) Institutions for re;>:ianal. co-operation.,. 

64. Hhile the need for rerrional co··operation r,:1s been .stress~d by all international 
as well as re3ional orea:.;dzations in Afr;ice, and cve-r:t. the. formation of subregional 
econoMic communities like Ul)'SAC and ECCHAf.; ~~as t,aken pl::tce > yet the real economic 
integration ba.seJ on the real spirit of 'co-·operat:i.ou b.etHeen merr.her States has still 
to come. 

65 ~ . In. order to achieve this obj ecti~ie, co~-operation mu~t b~. organized at four 
different levels. (i) the political level throu3h {!AU; .{.ii,). the subregional level 
through organizations such as UDEAC and ECOT•JAS > (iii) the country level throueh 
menber States and (iv) the United nations level throunh tfi,J a~encies· such as ECA, 
rmrno and UHDP r.o-operation on a. subregional basis mur,t be stressed at all these 
levels and the or~a.nizations concerned r.:tust play their -role. 'llrit'\1 sincerity of 
purpose to brin7, about the success of the subregional economic com.•tmnities in Africa. 

66~ In addition; .there is itnpe:rative need for thE: (,le'velopme;.lt of an .. .instittitiomil 
fr~l't:\et.·rork for co-operation.·:•for ·different economi~ activities in the suhrep:ions) ·and 
the. subre~ional s~creta:riats rmst urtdr~rtake thifl impori;ant activity •. · For:inst'ance 
an .. institutional fra.M..el.ro:rk. lnUs·t ··be developed for joint ind•-lstriHl ventures, 'in · · 
which each met'lber State can :1ave ·its finai:rcial pa.'rticipation and _a·lso proportfonal 
r~p.resentation at the management level o:f the entefpdse" · Simil,arly institutfonal 
mechan5 . .sms for co··ooeration for other e~ormmic activities. should a::j..so be developed 
as precursors to the actual establishment of·. thesi:d organizations 0 
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67. A mechari.i TI for translatirt':'; polfti .:::al aspiratiO!lS f•). re~ional"CO""'Ol)eration 
into economic reall.~ies .st ,~.;:·c(~<:t:~c::_ le·;::::!. :~::; ,~:c;cntly needed. A concept of 
African iluitfnadonal Ii1dcstrial C:orpor;;:,t i6ns (& IICs) has been put forwa~d. · ris o!le 
such mechilriisci' fo deai ,.J:t co-orieration effort at enterprise leveL 11/ AJ~Ics 
could be modelled Oi.l the liues of transnationaJ. corporations ~rhich ·have demonstrated 
their ability and flexib sustain a vnry~.n7 Je;"Xe~ of quite exacting social, 
political) ·en: tu::: s.l .::r:-.d en vir ;';lments, 
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economic· co-·operat1o::::, .<VUCs ;.:;h.ould make ·a. conplete r!.ep.<trture from the past concepts 
of co-~operation, Tha'"" :1 s Ai;rcs shouL·1 concentrate more on new objectives: 
strategie~ and rn.orlalit:i.es o'f co··o-r:erat icn. f\.s far as Dossible ,, A'!ICs have to 
avoid high level polit:i.cs and ideolor;ies) an• ;:mt more stress on busine'sg approaches, 
indeed:; tak~ng into co:tsidcrat ion th8 SJ1~CiA.l nee.rls ~ interests anr1 stages of grmv-th 
of membet'!s'tcit'~s. ThUf?. objectived of A·rrcs) .J;:;.;:n;;:;.t;;;.e:;..;r;:;._;a:;::li:a, shoulrl be~ ' e • ' 

(i) 

(~i) 

(iii) 

(iv) 

, ·(vi) 

Acquisition of b2.sic r?:H re:=tter:ta.J.s. i!ltannediate and caoital goor~s 
for the existing an~/or potenti3l national, subrep.ional and reGional 
faq-t~~ies · ov~:' .1 l•J!l.?, ·tern ~')a.3ir.: ;c rRasom:ibly stable pric~s · · · 

Distribt~tion and ;aarketinr, Of the existing· and/or potential tm·r mat:erials, 
''{nten•lediate fnt'ltS, and finished and capital goods~. 3U~ranteerl for 

'"'loi1f,· tern per:!.c.ds at :rea'sonably :jt~ble prices .. 

Development ;:md e~~ploitat:Lon of neu cheap resources;, such as r•11.neral 
wealth~ "'-a.:?,rO" in~.11S tries (Tilulti-purpose river basins) t,1ith cheap. pcrHer 
and. Lib our.· . 

t:'ieetinr; die 
. inpu{:.s anf. 

Je,!elc 1;4.r;: 
.. and spearhead the 
and regionally 
and J.nves ti'}en t; 

. . ,._. . ' ~ : 

•!' 't i -. 

an.(' oee.._< 

nar1cets 
t0 diversify investment location sour~~Fet 

.. 
t? ,~xpa·~rl· ::tnr1 ~rmt. un uith bligopolisti¢ .,, 
adjust stru~tur::tl ih1balance both at national ani:l.: 

.-. ,. 

.·::,·.: > 

,.nd lonc-;er persn-acti·ves , .. t0 pioneer joint: v2~1tures 
este.t.Hs':i.ment of bAsic; ·leading dyhat.hic an~- nadonaily 

industriee requirin« larrre-sca1e production 

(vi:J,) · 0 Actiiw as· holdinf': companies in d:!.ffe!'ent industrial activities' -vrithout· 
.. '~dmpedng ~dth nr.,'~ional factories or companies but complementin~ an~ ' 

rendering technical, financial and rnartar;erial .:1ssistance ·to national·· 
'factories or cociparties - ·· · 

(viii) Actin~ as nuclei for collecti,Te self· rel:t::mce, control ov~r the develop~ 
ment and: explnitadon c)f nR.tural resources; reduction 9f. economic 
de.pend.ence on. 'l'lJCs throu~h 1.nt-3rd"?pentlence bett·reen re~ional :irid.igenous. 

--.. ---:--.-
11/ K:Jt,lc·r..al T,...,rln--: '"-.f 

18 Juiy 1979. 
Co-·operati on 0 (ECA/O':I/FCIA. (,/lJP /3) /(ECA/C'U ~5/IITP.{HP /3; , 
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(private and st~te) corporations, and gatherin~ and dissenination 
of i.:2ormation anc. techn:i cal .ata on the. activities of T!~Cs; 

(ix) Transferrin::;~ adapting and devaloping technolo<jy and intef!rated 
research units t'l:f.thin production plants (laboratories, quality 

' t ' • . t 1 k ' D q ") ' anu s ana.arct con ro s ,.ror ~sr 0ps, .·. -:~ a · 

(x) Ac 1· a:3 £or tecb.nology acquisition .:me teach.in3 
companies in the develop1'1e:1t of ~-:aPap;erial and technological 
capabilities,, cnTtail:i.ng and/ or reducim~ the brain drains , " and 

unemployment ancl underemployment o~ the intellectuals: through 
proper and !"egula~~ channellin.;:; of ?;raduates in engineering :;md 
businer.:;s to industry and ar-ran~inn; fo!" appr,'mticeship and in-plant 
or on~-the-,job · traininp, 

(xi) Developin't and O.::.sieninr; ne1;-1 product choices · multiple product 
)-t.nes., which· :· t":le.:· .. --~'.c::. r:e: .. ··.-, <~'-'' :.····.::!.r.:. ~·.L·rersified 
skills· 

(xii) Collectinr; ao.:.d econol'lic information an1 technical 
data ,.,hi.::h co~I!.<.! il'I;Jrove the transfer. adaptation an{, development 
of technolocy · Uf<i the n-.::;::;cU ative skills of each member State 
vlith TrJCs ;onc'l r1.L,rf'!lope(! cou:1tr:Les ,, _provide alternative options anti 
modalities fo:: rc3icnal and interregional co-operation, sources of 
finance, te<:hnolo~~y, inputs" etc, 

69. The formati.on of A~"ICs could b::; facilitated if promoted through t":le existin~ 
national industt·ial c · rporat:J.ons ,, fin:r:,_cial institu'"ions, state holdinr, companies 
and public utilL::ic~:; o:1ep'-:r.c1in'= ot~ t:'he !Jrefererv:~f.: of :'lember States as to l-rhich 
institutions and ccrpo:~2_-;~~.oP.s P:Ldl to ;lelep,ate, !\part fror:1 avoirlin~ high 
level politics anc! rn·ot"ro1., t,uiJdi71[; n, ei:::Lstin": institutions and cor'{)ora.tions 
v7ill reduce the effor~ ..; -~ - . .:;._:.:.:: .. <: r-.;~·.; ~~:a~.:.ve an() oi:r;anizational 
structures • :The e~~is national corpo-cations and institutions can easily draw 
upon their skillet; per::::o:.1'1el ;:md c~cp-cr:f.ence for running tht: :rr~ultinational organiza
tions. Being nca·-poJ.itic,J i)odJ.es) tli"y •·rill see to it that all co··operative 
arrangements are m.ade oc: t'.1" h:tsi~ qf bt',~iness inte~est and efficiency. But it 
l.rould b? ,,,_ur:-.h h?tt :r ;_: r.: ~'·[;:. ~ ~;tat.~s could de.Lec;a·;:~ .res;:;onsib:Utty to national 
ccrpc::>rations OJ?e-::-ating ir siuiJ.ar lin.~s c.f act:ivities or i.1aving interests either 
in production or narket:ln;~, 

70. In addition; the ar-1ount of fun-is to be contr::l.buted or the ratios of shares 
should>not be rif,~.d~ . .:m~ ":'he conc,~pt of equal cc,ntribution should be avoided. The 
ratio of· equity participations conld (,e based on individual nemhers' :capacities and 
interests, shares could ly~ cB.ver.:dfil'!d <:.s the nee.d arises to stocks~ short--term 
bonds~ lone;-term securitiec, etc, Voluntary contributions over and above the 
required minimum cceld be acceptabie, 

71. Hembership should not i..Je obliE:i3.tory but voluntary and large memberships should 
not be prerequisite at initlal ota<se~ 3:i.Milarly subrezional ap-proaches in member~ 
ship are not ncces.sqry, Th01t is, NUCs coulrl even be formed -vdth tt>Jo or three 
member States dra:vm fron any part!3 of the r8z:.tC"n based on t~eir interests an.'! needs" 
It is als9_ much }:)etter 1.f d:.=cisjons 2.re tnade :initially throue;h consensus rpt:her than 
unanimity or majority Y.:J7.ir:.g, ~vit:hout ir.volving vetoin~ .. ani at the same time 
uithdrawals and new entn:.nts should ·re alloued. 



72. It should be clear that Arl!Cs arecnot competing against any' su~tegional and 
re::ional organizations> b-:1t supnlel!lentins the rer;ional e1nd subreeional institutions, 
oreanizations and economic ·erE>upings' Thus A)1'1Cs s11ou1d uotk tdth''tliem;,. o:t iO. other 
words AH!Cs should act as an institutional m;:tchinery to translate their efforts into 
r·lf~,a~"ity~ '!~d a,~ ,a r1ucleus for further regional co-~operation· .. · · , 

73.~:·' The: m6dalitie~ of forming Al'iiCs should be as many as ·possible so as to provide 
'(fr~a .. ter flexib'{ii't'ies) "1ultiple choices and characteris~ics to meet the differin? 
heeds,: interests and objectives of member States The follm,rinp; are e~arnples of· 
s.iich modalities,: 

(i) To use as nuclei the existin~ multinational industrial corporations 
like: the. iron ore project (pebreen Guineac ~U~eria and Algeria) by 
e):panding the:j_r scopes$ o'bj ectives and operational functions so as 
to make them fulfill the objectives of AJ1!Cs, extend their. features 
over as. many,, industrial activities as feasible and meet the ne.eds and 
interests of '-Member Stat.~s. . · 

~ ' . ' ' ' ' ' . ~ 

To call upon . 'jo.:i.nJ-pioneerin~ co.untries and 'groHth i:'!litiati,ve·· 
ioaliofi'al state~ to-·1ead the establishme.nt of A~·u~s on joint :venture 

, , ,. ~· b'asis in ,the fiel? .of pasic ~ dynamic and regionally i-ntegrated 
·. industrial projects 

(ii) 
.. -~ : .. , 

(rif) ·To promote cross-purchase of nominal shnres or cross=equity invest
ments or holdings among existin,_; and nel'tl national corporations. 
'fh;Ls col,lld ext~J?.d. to e~{chans~. of m.:u;lagement among .existinn and 

•.. pote~ti(ll national corporati.ohs (of, the. re~:i,onL operatinR in similar 
·' ··liries 'M acdv:l.r;:i~s or vertically or porizon.tally inte~r.ated economic 

activities;· e? e'. co,::porations usinr; the outputs of others as inputs' 
Such. simple' process .woul'(l create much co··ope:r:ation in distrib'l,ltion) 
t:t~rketin~ and financial arran~ments. Thus e?isting nat;ipnal cement, 
SU3ar, petroleum. fertilizer. pulp and paper, metal,. maeo:tne-tool 
and power generating corporations could practise these collaborative 

. or m'lltualJy reciprocal arrangements; , , ';)• 

(iv} 1:',9 :~stabli~h joint affiliates or· suosidiaries. to render jqint or 
cci~op. services. uroduction and suprly:or;. conponentsanc;l p-1.rts.~ 

'· ', 

· "'la.intenance and repair lvork . e . .::; commo:n shipninr; J t:r.ansit .and 
adV'ertisin:; agents, cot!l!non Mana6ement and en["i!'eering consultants. 
de,~~-sn and training centres, etc. , 

(iv-) To' share joi!ltly tin'~ ,facilities e ~, ffi(lintenance anrl r~pair 
workshops laboratories; en:;ineerinr.. design and research centres~ 
in·~plant trai,ning '~acilities e etc.> on .inter·-corpol;'ation ba:sis ~ ·etc. 

't" •• ·• • ' " -: • ' • 

(o) ECA, illi!DO and OAU 1 s role in implementation of the programme 

74. United Hations organi2ations 'tvill have to play a very active role in the 
deve:lmpmen:t of the African rer>ion mainly th.rcmf>; :f.ts principi:ll a~encies like ECA, 
UNIDO: :and .. UNDP, United Hat ions progranun.es ~·7Hl "l.lso have to be co-or.dinl3.ted 't-Jith 
OAU policies ani! pro:?:ratnmes in Africq. In order to provide exnertise for the · 
satisfactor:~r developnent of t!1e basic mc~tals s.nd enP,ineerine incustr.i.es, the 
followin?; re~ional institutes are proposed to be set up Hit1< ECA/UIHDO assi.stance: 

(i) Afr:l.cl'm Centre for Repair anJ ~Iaintenance 



. (ii} . Mriq.ap .C~ntre for Iron and ~teel Inil.uotry" 

(iii). African Centre for :'1on-f.errous ~retals Industry.' 

75. In addition to these three centrPs, thP ~>canonic Commissi~n for Africa in close 
collaboration \oJith ill-1II'O and OAU has la.unchec1 seve,ral int;er~country projects at 

· ieg'ional level. In order: to. have accelei:ated indust.ria.l development in general and 
e}1l':ineering industries development in particular the Economic Commission f.or Africa 
is' executinr the follmdng reP;:ional projects to as .. :>ist the African deve.loping coun
tries to succeed in their self~reliance am! self .. ·sustainin~ economic anc industrial 
growth in accordance ~·lit'~ r .. trr,a Declaration an~' Pla!1 of Action. 

African ::iul'tinational Ind1lstrial Corporat,ion$ ulll assist; in implementin3 
sectoral'' Jeveloprtient pro;:;rart111es init:l.?.te~1 by ECA, lTTHJO, and. OAU are 
eX'pect'e(! to yielrl'an.increasinf' number 0:!' .<tC\=iVities and projects approp
rtate ··for· multinational ini!u'strial co--operation amon~ African countries. 
This Hill create multinational anc African participation :in greater 
industrialization of African countries 

"The African Inst.itute for Pi,r:~er +ec1mica.l 'i'rainin;;; and Research ~~1111 be 
'es,tablished in J,<.enya. ':he ohj ectiyes of th-is institute '..rill be to assist 
the African countiies in acauirinf: and deve!'opin~ adeqi1ate. technical 
"lanpotver capabilities, It ;.rill also collaborAte ,.,ith national~ re~ional 
and international l:li~h technical tr:'~inin;:>' an9- research institutions in 
carryinr' OUt technical manpoHer d~velopment progranmes; 

, ', 'I ' 

The· Afriqm 'llegional Centte for Technoi6cy ~stablishec1. in :S\';!nezal ~'1111 
· ·.· · ·provide assistance to African countries h institt.ttion buildinf!;; for 

. transfer of technology;.· trainin~ of skilled. manpover in the .a11atytical 
1/.md technical aspects of transfer of technoloav establishment of 
technolo<;icai iri.formation system ~nd 'providinz. ~pecialized advisory 
assistance in such area~ as ne<s.otiations and leg~J aspects of. t,ransfer 
of technolor;y · · · 

The AfricAn Regional Centre for :<:nP:ine'e_r:l.!'lg ')esi~n and Uanufa.cturin!:", has 
been estal.>lished in :,•Jigeria, The Centre .ui.ll assist the African coun·~ 
tries ;in engineerin3 desi'!,n of· m1r::1ine~y and cqri:rponent;:s" T!l~l)t1facture of 
machine p"l.rts and co<':.ponents anc prr:;pare stu<iies for enr:i11~er~np- desin;n 
and manufacture of specific products . . . i 

: '• ,. •;,' 

The .A.frican IndustriAl 11eveloptt'~t Fun,( ~dll ass.ist the African develo!1ing 
countries to ])rovide fun~s for T)re,feasibil,ity anc' feasibil.itv studie:; 
plirticularly tor mtiltination:il ind~s.trial pro.] ect.s · ' ' . . 

#"t . ,!. ' . · ... ,, 

Tl1e African Rep;ional Centre for Consultin::. :Sn_gineeririg and ~f<:ma&ement is 
nQ;bein': studie1l am! is a vital element in any African pronran:me, 

C, BASIC :!ETALS INDUSTRIES 12/ 

76 The b'asic metals ind"Ustries in Afcri.c.'l exist at d'ifferent· sta~es of development .in 
the different subre~ions, ·In 1.+ort11 .Africa the basic ra'etals industry is relatively 
well developed. In Pest f..f,rica~ there <are on-:.oin~ P"rojects to create the basic 

; ': 

121 See Annex 1·-A, 
) ' ~i ·. 
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metals. in~.~~t1r,i,E7..~.. .in .~;'l~,t~rn. Af:;ic:.J. :- t~e non-ferrous ;'letqls industry exists at _ra"t-r 
materials vr<fcessinct sta~e. The iron atd 'steel industry is nori-intep.rated 'and. 
usual'iy.:ba~e~d ';~-;_' ih~o.~teil inputs .or' scr:1n a.n,l billets. · 

77. Success,_~u~. de_velopfll'?.l.1t of the basic metals industry in Africa reouires _consider
a~le resttu~·tul:'in~· and change in the composition of ttade \'!'ithin the· regil')n shift 
in tn~ produet.cm:rmosition. and :nove tmvards nrocessino; of ores and coticentrates 
into semi-manufa~t~Jres. It is -?-xoected that: :the fir.'3t move will neerl to be an 

: . : ,,' ·, . -· ~-, . :. , - • { : . ("· ,; • I .'('. . · .. , - . ' ' 

attempt 'to. auostitu'te ir<lp0rted supplies hv G.omestic J)roduction of loc:tl -1emand ~r::lthin 
the . te:~·i.on, ; · · . .- · · · - ... · 

73. Tl)e major policy issues to be resolved include pricinc; modalities measures to 
stabilize exrorts and import prices between countries of Africa removal of trade 
barriers. elimination of restrictive business practices, cartel polici.es and 
monopolies arising fr017\ manipulation of markets by transnational corporations op
erating in the African recion. 

79. ··:In ·viet-:i of the :narrot-mess of ma.rkets in individual African co-qntries: development 
of basic metals industries requires conct::rted effort among countries in Africa Hith 
regard to restructuring the markets at national~ subregional and regional levels. 
~!echanisms for achievin~ this objective require developMent of co~sumption~ changes 
in geographical distribution of .production, specialization in product mix amonz 
producers in the r'e~ion, and desinn -of a practical r.tarketing mechanism. amon1 African 
countries, 

-· (b) -· Relationships in industry 

30. ·'i'he, .. ·Oasic characteristics ·of basic metals industry is the .complex· inter-·~play 
beb1een produ·cers; suppliers, merchants" manufacturers and final demancl end-users. 
The relat:tonshi'!"!s between these .in teres ::ed parties forms ..,_ business environemtu for 
transnactions in basic "l::!t<=~l·:; i.n·:lustri.es ·In' o.crli:!r to create this desirable 
environment, African countries must reorganize the floH of supplies, inputs and 
output's · ~dth respect to. volume, type, and qualit-y acr.oss the receivin~ sectors of 
th'e'ir respective economies in order that transact: ions with.in the basic metals 
industries· .. may link. and inteq;rate Hith the etonbl'rles of Africa as a Phole. 

81. Inter~indus.try t·ransactions at:. subre~ional can(l reeional levels a.re tl:le essential 
pre--conditions for developing the basic ne:tals in,1ustries, All the relevant factors 
relating to the market: (particularly mechani'l'ITIS ~overninr the demand, supply and 
consumption) require special investirr,ation in each count:ry of the African ree;ion. tvith 
ultimate aim of setting up a stage for reeton::1l co-operation. The basic metals 
industries of Africa are governed by exactinr: dynamic factors such as staljes of 
economic development, structure of the econony and industry. 

. . . . 
.£2.nsump;tion of metals 

82.' ~he le~el.of economic developm,ent of a. 3iven country. is an impo:ttant determ.inant 
of final d~ma:rid _·£9r b9-s~~ me 1~als pro.!ucts, cios~ly · :r.elated to the lE!vel of· develop·· 
ment is the struct'IJ.re 'and pattern of the econo"ly particularly the branches most'· 
likely to ~o~sume ~~~tki erid~,ptoducts .. In th<.! early ~ta~es of· development .. metal 
consuming industries are insip;nificant, 7he sectors nhich ~!o not consume metal prod-· 
ucts are predoi.'linant, 



33. The 'ne...-<t stage of development requires a large quantity of metal products 
needed for thr-> physical infrastructure. The final star;e of clevelopment creates 
metal transfe:::rin•·; industries lir1ked to en:;ineerinG activities. 

C4. Individual African countries mus: d.ravr up measures aimed at specializing in 
metaJ. products· ·special st? ~ls .. stain.:.e3s ;3t2els, carbon 3teels, brasses:, bronzes~ 
reft·acto~:·y -..lloys, currency metal alloys" and other products. In additi(Jn to this 
effort,. African countries •·rithin given subrezions r.~ust agree on measures aimed at 
specializing on semi""manufactures· flat products, plates~ sheets, skelp, strin long 
products bars. rods 0 bec:.::.:.cns. shaoes, final demA.nd products, tin plates, pipes 9 

tubes, ·uire products engineertns steels am' others. 

(e) · Specific priorities 

05. The f'ollor,1inr, reconmendations are made' 

(i) Afric~n countries should strer, then their capabilities and bargaininp, 
position in respect of procurement, ne~otiatine ant.! contracting for 
Betallurg.ical technology· .. , 

(ii) ·African .. countries shoul··~ dravr up measures ail.l.ed at. restru,ci:uring of 
the. markets, consumption and end-uses of metals a..nd· alloy pro1ucts 
at na.t:ional subre>,>;ion:al and regim:!al l~vels~ 

(iii} African countries should e.xolore the potential usefulness of African 
l'1ul-cinational Corporations as an instrument and mechanism for co
ooeration in the bctsic metals industry Pith a vie,;·T to overcoming the 
follmri.ng ':.on3 tc:tint,, ' l"arkets, investment finance, manpower". economies 
of ::.;cale, external economies, co.st structure ef producti.on, and 
b.:;.rzain:Ln:; ~;.:s]·:~_:-n '"i~h tranPnat:io~nl ::orporations 

(iv) Iu order that African countries may achieve internally self··sustaining 
clevelopmeht, .liversificatl.on and collective self-reliance by the year 
2000? measures are requirec aimed at drawin~ up short"·term medium~~erm 
".:-.il l•1:' plc~::rammss aimed at shiftinr:; production emphasis frrm ra"t<r 
materials production to advanced processin5 in order to produce final 
demand metals and alloy products. 

D. ENGINEEIU!!G lU0UST:rtBS _13/ 

(a) Role of engineerin::; industries 

36., The African developing countries so far have achieved different levels of 
industrialization except for a feH African countries, e.g; Algeria, Ep:ypt~ Kenya, 
~~igeria, most of the countries industriali~ation levels can be considered to be 
in primary stage!". It ts· an acce:r;ted fact that the engineering industries play a 
sienificant role in the process of industrialization,, particularly in their 
interactions and linka2es vrith major sectors oZ the nanufacturing industries, So 
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·· · far engineeriuf'; industrie,s · r13ve m_ade a relatively ~mall contribution to the economy 
of·.· the individual countries in the region. The promotion and. tdde sp.read development 

. ' of metahvorkinr; intiustri~s vrill no douot put this share at a much higher level in 
.A~'r'ican economyo 

.. f17, ;·The relatively lotJ l~vel of deveioprnent of the engineerinr; industries has urged 
the developing African nations to include the manufacture of engineering products in 
their national development plans? thus emphasizinf': their key t:ole in the process of 
industrialization, Particularly, in the least deveioped countries in Africa 7 the 
metal products sector and specifically the ~eavy engineerin3 industries should provide 
all the Other SeCtOrS Of industrieS T•tfth their prOdUCtiVe machinery and equipment, and 
also t~e facilities for trainin~ of skilled labour, 14/ 

(b) Intep;rated .. 1evelomnent 

G3. All 'these lead to 'th~ idea of 'km integrated development of this important sector 
of the economy. Therefore? tl1is chapter lvill h:i.ehlight the import_ant parameters for 

· the: ihtegrat'ed developm~r,t of en~.i:neering industries in Africa "t~thicl;l require the 
follm"'in~ developwent aspects~ e,z. ,,. 

Institutional developnent '1spects rela.ted to the enEineerinf!, industries) 
Technolor~ical development aspects related to the enBineerinp: in<:iustries ~ 
Institutional ant' L2chnolo'1ical interlinkages for tlJe e,ng;i.neerin~ indus-
t:·ries: development aspects) , . .. . . ,, 
n·ana?emetit and manr-m.:rer de.velonm~nt aspects for enr;l.neerinfr, industries, 

· . .;. Ini:egri:tted priority: pro,i e~ts and s~rste~1:1tic progr~ing of. these projects 
· ,, · · for interlinked developme:.1t of en~ineering industries·.?lt national levels, 

suot'e?:"ional levels and reeional leveifk . . . . . 
Greater co·;operation among interre;;ional ,dGvelopins countries to assist 

.,. ; .. · the inte~ratecf development ::1spects of ,en~ineering industries. 

(c) Institutions 

" £9 .. The institutions (governmental 'an?: non":"goverillll:ental) olay significant role in 
the development and maintenance of erif~ineerinn, industries. The institutional 
constraint.; can be overcome if the eji'.istin~ institutional structiures can be re
oriented t'O suit the harmonious developmemt; of. en':iineerin~ industt;'ies whose tcle 
and· ·chatacteristi'cs ad inportant ,!!li~estone for Africa :s self.-reliance and sl'!lf
sustairtfrig econoi:nic :;ro-.:·Jth" · Pc.licies ~ strateg;ieR an:! measures :adopted for the , 
development of enr;ineering frtt\ustdes must be consonant r:rith the prevailing institu
tional framevmr!:. Flm·r of relationships b.~.~ween various organs of l}overnment, indus--

. trial '·enterprises . parastatal' orgartiZjitions and industries involved in engineering 
activities 11ust be ensured. · .· · ' 

90. It is true that in many African countries such institu~ions do exist· in some 
for.m or other. rJhat is :t.mportant is the creation of interlinking co-opera-;; :tan and 
cocordination for ef·fective planninr:, propranminrr and implementation of integrated 
engineerin;:t, i:Hlustries development ryrocess . 

. ll:.~l ;i.ole an:l place of engineerinp; industries in national and world economies~ 
Volume I ECE/E;<:·1GIM3 



9L In order to prosramme an integr,ated de,Telonment of ·E=.nf':ineer.:f.,np industries at 
national level) 'it 'i"o es::;entia:i 't~~t· tht: iiist!tutionai'.·in~chari,i:s!ll' sho~.J.d CPJ!lp·ly with 
interlinked development pretd:ss 't~ithin. the fr~r-.e\JOrk ·o~ .. 1\~ric~n Gov.e;nments u policies 
and· strategies which are cl(:!ariy outlined in deveiopment plaD;$.. The prpposed 
structural requirements ar:d ratit.nalization of: existin~ institut:!..ons responsible for 
the enginee:ring indust:rit;;s integrt~t~:d development envisa2;e the fc;>llrnvin~ important 

f ·. • ·• ~: 

aspects~-

(i) development and I eor·ieutat ion of '.:he. ~ t it~,ttion.al mec"tanif?ms ~· 

(iii) institu1:ion9.l respon~,il~1lities identified work.area3' 

(iv) interlinkag2 of activities throu,sh horizontal and 'iertical integra
tion of various institutions. respons.i..'ble for it).tegrat;ed developmen,t: 

• ·,; . ! ':"'".'' . • -~ '' ' .. 

(v) :lnt;;~ration of secto"ral an;d· 5ur;~~cton11 develap~e~t proe;~a~.mes through 
the res'tl?Uctttring of ..::i:istin::; instttutions t:Jith m·inimup1 duplicati,on. 

' . . 
and overla.ppinz actiYities for specific en";ineerin.g projects. 

(d) . national. t~chnoloey planr: 

92, The ·im~ortant · cri ter:i.a for the inte3rated dev<?lopnent of engineering industries 
demand the development of tec!moloeical aspec-ts fo.i- ;speci1)c ep.gin~.ering activities. 
The development of n3nufacturir1.0 t:echnology is the t~ecogn{~ec,· milestone for the 
industrial progr":SS in-' geriaral aitd self··reJ.i2.nce and. self:-susta;lni~::; economic develop
ment; in particular, The ty.l:iolei ~tru'!ture of engineering acti.vities g]i~atly depends 
on technological ::..nno·.:atio~l at r~B.I.<llfa~turi{i<?; L::vel,. In qi:~~r, to achieve technol-· 

. i . ' . ' . . . 

op,ical development; it· is tll=h!(~ssa.ty to set realistic obj ecj:iyes through the national 
institutions to cater for 'the rr~al technology n;,•: 'o:~ ::,est suit.e(l to lo~~al conditions. 
'I'his can ouly b·~ aci1ieved throush the creation o:~ national technology pl,:a11S for the 
integrated development ,)f enc;i.neerinr industries de11eJ.oprnent prog':::'aTil!lles in each 
African developing count·,:y. Such p:) tional techr,olo;.:v plan~ must. ~Jcearly sp~ll out 
the modalities and appropr:i.atl" ';·,jJ.ic~· it:·":t:..,tru:4·.'.t,· , · · · · · · 

93. It is highly d.esitabJ.e th:.t': uatJ.on2l tecbnolof"V _r.,ho,uld be formulated in 
a flexible 1'1anner it\ on:er . 'Li~o!:pnie i:e ,'l:rr '::<"· r<L::'.:: tr::c l:nclogical J.r~L:er.~,.inkaee at 
various levels .of: manufactur~.n~~ act:brities Hit-[~in ::<.nte:;;,·~sf::ctoral <1nd sebsectoral 
levels. Such te..:hn·Jla~y·•'!>l&I".s .. rrh'st · -.{ .. cut· .. 

(i). various llU:l.hi•fact:iJririp 'tethr,, .. lcit;y "::' .. ~:.:;'u'i·ceT,1ents. in engineering industries 
v1ith a· ·lfi:eu to. ·ma~~iriiZe the t~hl:tZetl~P · 0f n"?.tP.ra1 .. ·tesQn!'ces bes.t· suited 
to local ccnditior.s 

·.::; 

(ii} the de,Jelopment of indigenouE. m!ir,tt(fac::.turil)~3 tec!molof>;y thrQUl?'h adoptiono 
•ati:aptat:ion' and. innoi7ali/::n'l nf hasic. ··iaeei.lnr.~ Pla!11lfacturin!': orocesses 
so t~1at T'1aximum local bmr~lo:yr:'lettt,co:n be achi,e~~3., . . ·· • 

(iii) the requirerae:tts of machinery, equitJrr,er.,t <mf fw::iL.r.:tes for engineering 
operations in such a rrs.nn·;,r the,t maximmn cnploynent can b<~ punran.teed 
at industry level 
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(iv) conpr~'i;lens~ye survey of .existin3 technoloq;ies bein~ 
en~bi!ei'in~ activitiesas correspondin'"' ·to existing 

. of. ~ri~fft~I~~itg industries in African c~~mtries, 

used in ~ubsectoral 
levels of :·tecl;molosy 

(v) 

(vi) 

(vii) 

(viii) 

(ix) 

(x) 

a definite ti~e target for the development of indigenous technologies 
in priority en::;ineerinf? industries to control the foreign technologies 
~·Thich are inadequate or too sophisticated an:1 if incorporated could 
bring mass unemployrrcent and. high cl,rainaP:;e of fore ism exchange~· 

the assescnepJ:; of manufacturin;;, technologies for iron and steel making, 
foundry~ for3ing. heat~t:.reatment:c machine shop opet:ations toolrooll' 
work; .~r.td major basic nariufacturin3 anr.l processing requirements for the 
engin:eE!t:lrt;;, industries development programme, 

~1 ' , '.' , 

adaptation of technologies for: the· .accelerated manufacture of inc.U~enous 
spare parts and components in vital sectors of engineering industries 

the definite technology crite,ria fo.r .. the manufacture Jof ~ngineering 
capital~ toods and engineer.~ng intem.eJhte goods ~lith special reference 
to the indigenous manufacture of machine tools. . ' ' ~ ~. ~= 

o. national plan and tar3e.t for the requirement of managerial and skilled 
operatives for en~;ineer:i:ne industries, vrho ~¥ill be responsible for the 
development and applic.ation of techno!or;ies at manuf:acturing level~ 

a cor.mrehensive and durable traininrr rrog;raMme to absorb the inic!genous 
and f~reien teclmologies' at manaeement a~d skilled operatives level in 
en~ineering industries .. 

. ' ' 

94. Therefore. the national t.r.:chnolo.gy plans Hill regulate am! control appropriate 
technolo3ies durinrt transfer process takin~ into account maximum developnent of 
indigenous techp.ol()~ies throu<:h the.actual assessment of' 

; ; ' ' 

th~ .r.~al n~·ed for basi-c f!\anufacturinp, techniques .. 
the need for appropriate machinery and equipment best suited 
under lo:a.~ conditions c , .•• ·•• . . • · •.• 

ma:>tlm:um' absorption of inidgenous and foreia,n ~echnologies. 
where!"fhe; tirltportaf..t naramete~ wiil be to or2;.:mize effe.ctive :, . 
tr~dninP. prograrne's for developing local skills. and dexterity 
for enr;ineerine manufacturinG operations at industry leveL 

95. It is recommend~d ·that the .Iofnt ECA/UI:HDO Industry Division in collaboration 
with the relevant substantive divisions of t!':te ECA should organi:.?:e seminars and 
r<~orkshops on technolo~y transfer and contra.ct negotiations in basic metals and 
engineering industries' for the benefit of African coun.trief:l. It is. furtehr recommended 
that Afric~n countriE>s, sl~o.uld be encouraged'. to make use o"' the. moc:l!=l forms of contract 
agreements for inplementin~ basic netals and en::ineerinp: industries projects. Further, 
till such time as expertise, !mmv·~hm.v an::! experience are built up in this field in 
the African region; countries shoulr1 be encoura;;,ed to associate· experienced lf.:J experts 
3.nd consultants in tl1eir \)lanninz, neeotiatin~ and contracting for basic F1etals and 
eneineerine; industries projects. . 



96. · It is recornrnend€!c. that African CCU::'.tries s}\ould str"!ne;then existing .in!=!titutions 
(and build net! ones ~·Jhe're they :Io not e:::ist) ~~e-<1line; Pith. dev?lopment planning~ 
sectoral plannin3 0 preparation and implementation of basic metals and enr,ineerinr; 
industries projects, plans and prozra:mraes. 

·) 7. ·' ECA ~ Ul'HDO and f)Au should 

(a) With r~ip~ct to the ba~i~ ~~tals indu2tries 

(i) 

(ii) 

(iii) 

(iv) 

(v) 

(vi) 

(vii) 

;:n'6vide concrete indications '£or uossible subrep:ional co-
- . ,, ~ ·' .... . .·. . : : . 

opei:'at'1on in the basic r1etal$ sector in the common interest 
of African countries Fith references to· infrastructure,, 
natural and financial resotn:ces, soci::tl needs o menpOl,Jer 
needs, training and mana1:ement" provision of serv;ices. manu-· 
facture of capital ~ciods, etc., · ·· 

seek the co---operation of the countr:f.es ~lith already established 
·steel industries( to provi•~e trainfnc schemes including in-plant 
sch~mes for [111 cater,ories of pers'onnei from the countries just 
startine steel projects (could also be l~Tithin the frame~o1ork of 
Ul\'IDO) , 

undertake the efforts for' CO-:operation beb,reen the nei.ghbourin~ 
countries with tl1e .a-f11t'.):f=' strenp:thening economic 0 financial and 
other types of collaboration bet\.reen tl1em in order to establish 
a unified strate~y i'n the basic metals innustries J 

undertake tl:le market study on structure of prices for raH 
mnteria!s and fuels in the region dependinr; on kind of explora-
tion and 2eological conditions of deposits. · 

undertake the efforts in in~reasing of joint v~nture projects as 
forms of international and subregional co· .. operation in raN 
materials, coa} and ore fie],.d. cleveloprient" · 

~: I .:_ •'~ - ' . ' . . . 

foster: subregional and regicmal co· operation .on research and 
d~~~~,lp'_p~;ep,~ of ali asp~c~s of. coal, mj,.n~s development and the 
utl'rii'at'ioh of cokin~ coal because of its ii"l?ortance to the. 
i;ro.n: and ,E;f~el industry' . . 

establish the regional research an'~ development centres in the 
fiel:l of utilization of coals, lignite~ an0 other fuels for 
reduction purpose in the !fletnl production and pelletizinP and 
provide information and services 

(vii.i) organize stw-!y tours to developeol countries for representative~ 
of ::1ll countries oossessing fuel deposits to see pract:ica.l 
e}~amoles bf noder~ w:ot:,ods :~f e~~mombin:; in the use of. cokin~ 
coal_, 

(fx) or3anize stu.1y tours to t'1o's~ developinr; countries that are 
,.rorkin~ through their 3te~l industry development v.rogr,a~fles 
in order to set out the technical anrl other criteria to be 
assessed in establishin'<, a steel incus try, includin~ the 
exploitation of ore and coal fiel 1s uorkin::; out the plans 
ard projects, 



(x) 

(xi) 

(xii) 

. (xiii) 

.. (xiv) 
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maintain the contacts and co-operation between research and 
'"development· institutes in··developing ·and developed countries 
and provide the information as may be needed by developing 
countries from these institutes0 

undertake the planning of the linkages of the basic metals 
industry to ove:r•c>.l:i. economic development· cf the countries 
and subregion.<;; 7 · 

undertake the study of,posE,>ibilities of subregional marketfl 
to av·oid any futhe:.: constraints in future developMent~ 

recommenp, t:'!-ib'r~s stzps :i.n.the inte;:•changf'> c.-'' ':"c;.u materials 
on a mu·thal.'ly advantage~us 'bas:ll" 1-:hc :i:n:terchange of 
metallurgical know-how:: of' i::roained manpow~r ar..d m.:wagement 
and capital inves·cment ~ 

to undertake efforts in .. es::ablisl1ing ,of refracto:-:-y and 
ferro-alloy pro:lcction in select·ed co:·.ntriec;,-

:~·_J (l :J ~J -~ r 
; (xv) make the plar.s for.,t:h~ ~~ti,iblishmel}-1;. o;f ii.ponge iron plants 

_ --------- ~-m .those countries that i1a~..-e high grade irvn ore and natural 
? ga13Lresources charcoal and non-cokablc coalso 

(xvi) 

(xrli) 

undertake the efforts in formulating the m•~erall strategy fo-:' 
the growth of the basic metals industry~ 

'C _r ... ;,· , 

undertaldng studies with 'tl:ie ·objecF of 'recusing attention on 
the ·main problems and factors ~<'hich :e.re of critical ~ralue for 
the de ... relopment of basic metals yroduction~ 

(xv:iii) to achieve rationalization'of existing plants~ full utilisa
<:iou of existing capaci tie.s and their upgrading will give 
great benefit-:. This que.stion should be stt~died by EGA:. 

(xix) industrial. developme;nt is a complex phenon.enon, the targets 
of internal development have ·to coin.cide W'i th extei'l".al global 
participation of Africa tn the .:Ln.teo:•ri.at:J.ona::r. lirJ..:r1geso 

(xx) Poposed Project J.mplemGntati0n,Ph·n. (:..'982·'•1926 UNDP Cycle) 
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-· ........ 4Jib,.;a~--~--~...:.~--_......_ ..... ~- .. ----·-------------------

a) 

b) 

c) 

b) 

a) 

b) 

c) 

d) 

a) 

b) 

,•, .. 
!j)32 

Studies and investment formation 
-~,~~~-~-=-~;;;;;;;;..;;.;,;;;;;;.;;;. 

Subregional . i;ntegrat~'ti ·Basic Metal Development 
prb)e8t (prefeasibflity) ·. 

EnrichMent of.iron pres (prefeasibility) 

Survey and .:::;bientifi'c assessment of coals for 
5.l"'on .and steel imf>1elllentaion(regiona,subregional) · 

I . 

!~J:_!u·::i~6UE_.~!£.ail!il}~t 

Technioal wo:•ld ng group on Basic Metal Development 
projc<s~· (15 participants~ 10 days) 

. '.. -.___ - ,. .-. '· ·-~ .·.- . ' ;-· 

Training workshop'o'f manageria1 leve'l:on planning 
.and programming (25 participant!!> 1 20. ~ays) 

-: , :r.:-J. ,. . . . 
. ,., 

~and investment ·E,rQ,motion 

Peiletizi:ng(prefeasibi!ity) 

Non-·ferrous (pi~e:feas:Lbi1ity) 

Enrichme~t of iron ores (promotion) 

Foundry .~f?r~oust. non-ferrous centl"e 
(prefeasJ.blhty)),.. 

~j:·~~.2!!.1'! and !;rainir.g 

'fr·aining; .Pr'epare.tion and: ·evaluation· of · 
oontraet.3 · (25'p:xr·cic:Lpantsr 20:days) ·• "' ; •.. -, .. 

·_:, 

Training~ fu·plant f~if.ning · (25 parti~iparit~, · 
60 days ·- for enrichment of iron ores) 

"n 
... :/". 

US$ 
m/m 1000 

48, .. 
•.:. L<, 

12 

36 

343 

e6 

.. -.?57 

52 

100 

''370 

370 

24 185 

. : . ,....~ 

134 

100 

250 . l 

1345 
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\ :·; 

Studies and -~vestment..e:£>~.2!l 

~) Refractories (prefeasibility) 

b) Non.:-ferro.us (promotion) 

p) 

d) 

Pelletizing (promotion) 

Coals for iron and steel industry (prefeasibility) 

Institutions and trainin.s, 

~) Non...;.ferrous (meetings, establishment) 

b) Pelletizing (meetings, establishment) , ... 

m/m 

. '16·· 
"'..) 

·24. 
·. 24. 

8 

p) ~~~!~~~~r In plant and tr~~-~~~.}75 p~i~~~ts~ . 
. '' ~~, 

stilCii.es· ·a.ncfinvestment promotion 

a) Refractorfes (promotion) 

bT~·Re:finery--o:(. nori...::ferroi.is .. (preleasibl:lcy) . 

c) Refinery of non-·ferrous (promotion) 

d) 

24 
-... 24'-

24 
24 

', ~ ' . ~ .. 

...... u~. 
1000 

·:2QQy·'' 

2.00 
:.u7· 

90·· 

'··· •••• ·, u .9P.; 

_;'; i .. ~' ' . 

·~ "! .- . 

216 
216""«' 

216 

216 
e) 

Coke production (promotion) 

Ferro-al,1oys. (pr.efeasibl±i!y )·, .::·,; ··' ,l: 4(":' 
<;,~(~ _: _r h ... ' 412 .:' 

Instituions and training ... . . 

a) Ref~~~t~r"i~s· :(~~ti~~~ ~-·· ~~t~b·ll~~t\t t .": ~·- •. 
b) Reff~~IT JB?~"'7ftfr~?~~~ .~~~tings. ~~tab~ishm~nt). 
c) Coke productio~ (meetingfi establiJ£;hment) 

d) Training: In:-plant :training for refractory 
and coke pr6dlldti:orf'(2S" participants, 60 days) 

~------

152 

100 

100 

100 
' ! 



US$ 
·-····~ ... · ~ .. ·-·- ,-----··-··--·-----·-· .. -.. -···--·-------.. -·.--- .. ·----~---~----. m/m ...... loocr---

--------- ·-- ________ ! -=·----=-=~;-----""""'-""' -------
Studies and imrest'ment promotion 

-~~.::.,,... --_.-~--

a) Form coke production(prefeasibility) 

b) Subregl.onal integi·ated Basic Metal Development 
project (promotion) { 

c} Ferro-aalloys (p:..~vmoi;iO!! :. 

d) Hot and cold rolling(:r:refeasibility) 
,: ! ', 

Institutions and training ..... -... ..... ...;;;,.;...-.;~;..,;.-....-.__.,__.__..__. 
. ~·~-.' _, 

a) Subregional integrated Basic Metal Development 
project._ (meeting~.~establishment) 

b) Ferr~alloys (meetiihgs~ establishment) 

In-plant ):raining (30 participants~ 

f r 

I 

:I 
I 

'. 
' I 

24 

24 

233 

.. 233 
' ·! . ~ ' ' ' ' ' 

:. :·~-4§7~" 

·1on 
105 

35Q.: .. · 

--------~---------~-·----------------.~------~~----~------------------~~ .• ; 2 ·".. ! . 

:. 

(b) !·ri:th respect to eng;i,B~yin_g__ ind!;lstries 

(i'):' to formulate an integ.i."'ated sequenced. development ·progratnille 
for engineering industries; 

(ii) 
~ -> •• ; ' "! f .i' "" f_; i. ; ~. 

to restruct'J.re i;he insti tutiona.l arrangements ·of ~nt~rli:tiked .. , 
. r 

development of engineering' industrles1·at nationalleV'eT; ·J~ • ·1· . 

(iii)' J to create and establish. a" pl~tfuing ifu.dprogramnung\l.hi t \irtd~r 
··' ·i;he ministry of planning at ··c:n:ationallev,el; · · ·'·"· · 

(iv). to create a develop,tnep!t .oc.>rpor~ti~,n i:f ,not- in exis~t~~C:ei "' 

(vr 'to form-'€ibg:inee:r.ing an/or metalworking industries development 
:' '' 0 ( ":~ ~-

(vi) 

( .. ) 
'Vl.l 

·.board~ · · 

install national onetres for industrial research and development; 

to formulate a nationnl technology plans for engineering industries 
development; 
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(viii).,, tg interlink the institutional and technological 'engine~ring: 
activities; ~. · ; .}· ·.··.:·-~(- · 

( ~:x; ),, ·to .i.mP-le_mEl?:t: .~.P..~~-ep }:\~_y:e_~PPf!l.en.t,...P.:r.PgT.allinu:Lf.o.r: ::engineering · 
··----·~ Incfustries ·development; · · · ;: 

(x) ·. to introduce .in __ .ev:~;cy AfriQan iuniversity and technical,institu-
j "' ' · •. 'tions 

1
courses ir.i}i:if\.~~t~ial engineering; 

' ,~xi) to organize in-p'lant; 1training courses and engineering courses in 
selected engiriee:ring disciplines; 

{xi~:.} to .s\U"Veyt and condudt· prefeasibility and feasiblitY stcidfes 
\ ;.d !) )j; J rfor.cthe. subregional· and regional engineering s;ecitienced projects; 

r .... , , . ' . , . ".: . ; - ·. . .. ' .. 
{#~;i.f irto ·undertake immediate studies- at· national and! rubregional 

.. levels for: 

r··: r'~iw><.' br'Ti ~xpansion : of existing foundries, fcit-ging, heat-treatment, 
;,.. ,,.,r·: r.,,, ,:machine shops,. toolr.ooms,- etc~,· 

·~;;J t:.; · identification and manufacture o;f select~d ~hlnes/ 
· ' ··machine tools in existing rail~ay workshops and .in large 

repair and maintenance workshops, 

incorporation and•·ex:pans.ion of industrial estates, 

expansion of.anc~l1~-~~i:neering industries, 

{1 ···t::..J. ·) ··\n"T 
_. - . ··.r·. ~ _· .. _. _-. 

to create institutional national linkages with ECA executed 

{xv) 

regional centres and institutions; 
( :: \I ' 

to utilise all United Nations agencies particularly· ·the 'TCDC 
a,nd ~ progranune~ to implem~nt. African natio~l and regional 
prdje~ts for integrated develqpment of engineeri.ng industries; 

':;!).!' . .. .. 

(xvi) to discuss with UNli)() for the ,implementation qf ~tional_,and 
. subre~ftonal' engineer'ing projects those projects .wh~9h are 
identified and recommended to the African Governments • 

F •. . PROPOSFR41MBJ9/\N MULTINATIONAL IRON AND STEEL INOOSTRIES 
··:tr.r.0~) ;r,-;·, h . ' •l, 

9D. Integrated iron and steel industries at subregidnal levels are practical 
propositions in the African region., Major problems needing attentionin this 
branch incJUde economically sized plants and product specialization i:t1: order 
to cover the wide range of product mix. · · ' ·· · 

~ .... ,Bal:led, on,t}ae-~st iron .ore, coal, natural gas, electrical energy,·. • . ·.• 

1
';· .rrfrA,(ltories at;ll!l .£1\lXing materials resources in Africa;' this industry can be 

. deve.l.:>ped. on the bast-s·r·of st:ibregionally integrated progr8n:uni. ~·of: proch:Wtion 
and end-·uses of steel products. A subregional organization of mrkets is 
essential in order to achieve the degree of economic efficiency~ needed folL .. 
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iron a.I?:~ ,~t.e.y;l: p~oguctio.~. ;;rT)le follm:z:j.ng :pnojeots atte::pr.o~ .Waring_:·.< 
the abO've in mind: · .. · :·, ; ~·v 

(a) rm.ilt:iinational .· 

.. , . . . · ... ·. · .·• . f.· ;. : .. ~ ....... : · ·· · Mr __ ; r · t '. ·: ~_t ., 
··uL .i •· (i). an·integrateid i_rdlt~d steel in~U.Stry, for .. bAA;vY.:.,f-~tions, flat 

products and long 'products requiring ·a large -output b~sed on 
the. Nigeriq.ll Ajaou~ta steel plant .. t:o.:serv:e:rtb~.:dfest Af'rican 

"'~:~ ,~~---i'") subregion in the heavy. prod~c,ts IJJa.P-ket;.:-~::~.sJ ~-.--'· j·-::·.:.~:-· ::. 

. '.' -~ ~.' 

(ii) structural, and special·~zed steel prQduct pl:ants<:.(one for ' 
co~tructi8:fl, · . ..one. for .. engineering, qnc;l~ one' rfor. special steels) 
within tlie' ~test African sub::"egion catering for subregipnal 

. . , , l)lar.l<~ts in ,slpecific product mixes: t<~ith. a View ·to achieivl.n~r 
· economies of scale in each product mix; ~ · ' 

, :(~.~~) ! -~!}-· ~nt e?.t;--~ :f:~,-~r~p , and a~t~e], iild:Ustry ·in: th~ · Ea~t a:nd Southern 
Afr:1.can subregJ.ons.\i>;:~.~,on·pJ:'bduct,speca.alJ.za't1on and flow ttf 
inputs and outputs'with a view to achi~vi~ comple~ntary 

r . , . .. , __ ,.,,.. . . . .• •-. 1 • ; .· .-.1 

(iv) 

· economies and economies of scale within the su~:regions for 
. specific prOduct 'mixes; .. , 

a, ~9n-:-ferrqq.s \}letals industry to produce .brass and bronze, 
'based on the mining industry ov Zambia, and cat.e~ing for the 
~astern •a),d•Southern African sribregions with another based 
on the Zaire mining industry :(orth,e ~le,st ,ancl C~ntr;:d ~~~~an 
subregions. 

') 

9(b) New projects (regional/subregional) 
;, ' 

•;: ,·:·· 

-,·.(i) 
·;...,··. 

productiort;•bf·refractories'fbr m:etaliufgaical ind~~ries, one 
in the Eastern and another ·in 'the !'lesterns Afric.ih stxbregions; 

( . . 

a j()int venrfbre project to produce £err6~lloys bet~en \h~-
Sudan and Egypt; ' ' ' ·.·. · .·· . · "' .. • 

'\ 'if· 
··;: 

(iii) African metallurgical Consultancy services for metallurgical 
pJ'9ject development, ,implementation and tral.!hlng; t:.-hich may 
eventually form part of the proposed African Centre for 

-, . ,- : ,_. .x ,CQI:l~ul.t,ing) Sngineeringi -an.Q.. Management • .. · .. 

:• q.;:: r·~~~~~~~ATlO~~~L ENGiNmR~G· ~~f~~~'.· PROJEers ··IN ,THE ·, 

100. The. d~~e,lopment ,of_e~gi~ee:r.ing. industri~s ':based. on fl!irlher;'transfb~tion 
p~ ~~t,~s ancJ,.alioy Ol:;lt,puts;o£ ~ba.si,c, metals' ilidustries; is: a :1:-E!al :possib:Hitjr in 
~1?~~· · .. forw~~. i,ntegrq:l;ip:q -starti:p.g at, the·· metals/ engineL •irig i'nterface -:and 

',,; l' '·_; 

.l.i ';. • J : ··~-C ~· 

!!if See Annex II-B. 
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ending with diversified finished products coUld enable the region to be 
self-sufficient to a large extent. This would inevitably mean organizing the 
regional markets on· the basis of Viable prOduct groups of the engineering 
industry at subregional level. On this basis the following projects were 
identified a 

. 'l: :·-~· . 

·~ .f : 

(a) Conversion of 
multinational 

lapts and ptojects into 

· : ·" : .. .. (i}_ EJ.:ectrical products, accessoires and '.ll¥1ter,ial~ ·based on, . ··' 
t.am'biiin, 'copper ,to serve Eastern an4 Sout.hel'll· African SU~OQ!I ' .. ' 

aJld a sil!lilar project for lvest and Central Africa based on 

·• 

za~re ' Copper; ' . . ' 
. ,·~ ' •. 

({i) . :cQ.Ipon9~ts and J?Pa.Ji"e _part;s mcmufa,o~e fqr -motor ve~ioles, 
. ra.:Uwa.y equipment, a.grioul~ral ;equipQient., etc. based on 
existing . assembly, plal).t,s. at' sub~egional ~-~evel,; . . ,, '.\ 

.. · •. ~· 

. (iii) . ~P4uctio11 ,o( .mac~ne :tools-, o~ :i;n the Easter,n. 1 and. :.~t~ 
· · •- iri the .Westerri African subregions.;: ,_, .:": ,.. 

· (~ ~) . Subregio~l main.tenance ~ repa;ir works'hop.s ,for trC\JlBI>Ol't' :: 
e9'J!pinent p~~ed on .. ei:isting faciliti~~~ .~_the bas_is ,of . 
~p~cialiZa.t;i.on ~d. complementarity with,.a,.yie~ to. ~~ly .·· , 
:utilizi~ ~~,tirw;- ~aPa.cities. . :•' , .... -.: ,,r1 •• -,,. i. ·. >'• ,, · 

. (b) ll_~f. pr~Jeots (regi~nal/silbregional) 

.. " , (i~_:J M_ ~ican. Eng. ~.· . .ne_.~_ ~_·.ng ·CQns.· ·. ult~ ~ervic. e·.s (f~--.. ~neeJ.'! .... · illg.···· .. t: 
, . _ pr.oj~~t developme.n,t:, implementat~o.n and tra;lning). which ~Y · 

~ven~~lly. form p~t of the proposed African:~tre f~r 
Coll$ultiJ'lg Engineeri-ng and Managem~t .. 

., 
'I .-

:. ·.' 

. t~ ~·' 

. . ' • ' : .• · <. 
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101. The Internation:1l Development Stratep;y (IDS) for the Second United Hations 
Development r~C.~ ha·s~th~~Yi aimine · nt~ ;an annu~.1 :~r()t~tl:'j, rate ta'tg~t oi i;) per cent 
in r-4~~~p."re~ ®r.iEisefc·prodtict oru3J:5· per cent•.per•l:a~:iita irito71le for the developinz. 
countries1 ad-:>~:a· ·who1e:. /The ant1Ual'i1Werncc 'P,;roH'th Irate 'tar3·f!:es 'assumed for agriculture 
and manufac turinP; industry have been l:. and C per cent tespe.C!-ti-ve·ly ~ Hhile for import 
somet'lhat lo~1er than 7 ~~er cent and for export someuhat higher than 7 per cent. For 
developin[f-·:#f.r'ihoo 'countries' thei 'Lima ·De~lar:a:tion'·has':i:ecommended' 12 :to' l3 per cent 
annual groVJtb !rates ,irt~the·:tnr1tmif~ttu~~~;~~~F'¥'·,'so a:s,·,.~o;;¥·~~¥:~~;·the share of 2 per 
cent of the world induSt-rfal! ·Oiit'PUt1· Set Up cfor the· resfon.- 'f!':i..>.'i~:, :::-: ' 

··'·' 
102. Although· •the develbning· 'cbtin;tries ha'Ve' the!ns~lves' ·the ptiniary re!s~~·sibili ties 
for the development of their countrie'd~ -their oun effot-t(r:alone could not raise the 
level of their economic activities and standard of livings to the re~uired level 
within t~<.tlesirlili ti'me~~ .. ,,This has 'beeri-·•Ltlt'e.llily1 'rect>t>nized' by tl1~ I:Ds: ·uhich states 
that the success- .(;fi.:cthe S ti:'a tep,y' v:iott:l:<f mtH:;ftJl¥- 'Uepet.•1'•tfn· :c hatii?es. :in international 
economic cortdf:iftt.!Lbrfsr artcl'co-operatibrt'·favotir:lab¥tP t!cft'deVe1opinf, ~untries. The 
't'Torld recessions~ oil and monetary crine'sJ~i'£tiicl: tne' problem:S'~b'fi . .&eiriand mana3ement and 
stagflation have continued durine the Hhole period of 1970s. The situatio.n have 
had unfavourable impact particularly _:oi:fith(;l::~Afr.iC.ati:.'exporlis..:.-atid~~tmtftn::.tif. affecting 
their terms of trade~ •rhich apain :tave adversely affected their investment expenditures 
and deveil..(Sfilitetft :.t5lants;;·1 .:- I:,.-· ~ ·' ,.,/ ·; ' · · • c ·· Lt-; '.' i:: '' H '· , _i 

' ' 
103. A numl:feirr:=o:.f• -1IIiportant ;export co't\1!\oJitJ;es 1 nu~· . iro"ni .·ores S1"'t-i:rf)per 'anti) phosphate 
has had 'S1ugtf-iis1:i: demand~.' The ·1976/:1f7J·co·ffee: l:md; cocda: bbdil.l :abruptly came to an end 
in the begintiihg:o!f: 1973. dhly tne:rp~trdieutn.' demand' ~·rhich1 ·has' been slur:eish during 
1977-70 has made substantial .c:itnf:li&V~t!nts ':starting in,·the '1hte 1018 ~ since start of 
the Iranian ~evolution. The condHions in the developinr; P..frica could have been 
lrJorse had it not been for the increased foreign aid floHs r:rhicb have enabled\ to 
keep up a higher level of fixed invest~ents. One could also add~ the efforts made 
by some Afr:i.ca.n countries in introducin[" stabilizatioa measures to control inflation 
and deficits on their balance of payments through imposin::; a discipline on their 
fiscal and monetary policies. 

(b) Growth in gross domestic products, savines and fixed capital formation 
(1960-1977) 

104. Inspite of the continuation of the world econo~ic problems~ GDP for African 
countries as a uhole increased by 5"3 per cent in 1977 compared to 6.3 per cent 



in 1976_. and the estimated (";rotrt~-;. rate fo:. 19/:J uas 5 ·per cent, i.e, an annual 
aver&@e of 5, 7 per cent for 1976·-l:J73" Hhich is hi::-,her than .the 4 o 6 pe.r: cent attaire;;:d 
durins the previous five years or L: o 7 :)er cent achieved C'.urin~ 1960~,19'77. The trend frr· 
the 1979 may be less . than uh:..! t t~as a ttaineJ t.i·..1r:m;: the nrevious th~ee years 0 The 

· '6V'er-all '~.!iVe:tage ·r:r.o,'lth' r,ates f9r. the las(tt·lo decades ClS!SO~lS73) m,ight not dfs~lose, 
however~ ·some. disparities' . iri. thE. ec:onomic .performance of developing African countries 
Hhen 'grouped· intq ·'a if exporters and :ntm-oil exporters. The disparities. could be even 
uider' if '-'c6untrizs are f':'tOilDeil accr.Jrd::n;r to ..)er C 1.pit:a inco'mes o • , 

' -~ ... : : . . ' . ~- ' . . - . 

.105 •. For· th'e: 
1
-i:otal of develo!dng P~f:dca~ ·. th~ share of. s;ross domestic saving in ti:DP 

declinec:Fto' l6: 5 per cent as coqpared. 'to ·lo_,_Ci' ner Gent in 1970, The trend . has 
continued ·'in 19id .. th:L~ me.;ns that mal;'sin~l p~opensity. to ~ve has. been .reduced . 
from 0.30 in the 1960s tq·O,:ll in the 1970s, lci:lich is compl.etely contrary _to the, 
concept of self-reli'atlce ana self-sustained sro~-Jth. 0n the other hand, the share 
of sross fixed capital formation to G.JP increased frow 23.2 per cent in 1970 to 
26o0 per cent in 1J77, This rise accompanied by a huce increase in consumption 
spending, --~~.!3-~: .~n .~a,:v~r~r;~)~ has~ ~oHever ~ .' cre:1teo l~~ge ret:!ourc;.e ... ~aps ~tp; b(J&i:nanced 
by reduction 1n ·foreien exchanl:':e resourceE ·and/or 1ncreased external borrot'1in:3s o 

Another short co~ine of such huge investment is the rise in the ·tapital output ratio 
from around 3 in the 1960s to around 4 in the 1970s shov1ing reduction in the 
productivity of capital. 

(c) External trade and balance of payments 

106- The vofllth(:{'of e~ports of p:oods and services to the developing African countries 
increased at an: averase rate of 5'~ e per cent in the •1960.s Hhil~ imports of goods 
and services in real terms rose at a rate of 3.9 per cent only. For the rer,ion 
as a Hhole import elasticity (to real GDP) "toms CLD3 (0.4Sffor oil exporters and 
1 for non-oil exporters). But for the 1970s the situation has been reversed, Exports 
of goods and services increased at an annual average of 3.2 per cent while imports 
of goods and services at ~. 5 per cent Thus the import· ·~1asticfty rose from 0. 83 
in the 1960s to 1.9C in the 1970s. Tnis implies that foe every dollar increase 
in real GDP nearly t\-10 dollars more ar7 required for ir.1ports. 

107. Africa 1 s trade in 1nar:.ufacture cont:tnues to be characterized by a large and 
increasing imbalance of imports over 2xports. Export of non·-ferrous metal products, 
nhich constitute a larr;e p.o:oportion o~ African manufactures exports has suffered 
a considerable decline largely due .to. unfavourable conditions aff~cting the major 
African expo~ting countrien, Many ne~J L1anufactured ?,oods such as engineering products; 
are beginning to be exported~ but their share in total export of manufactures is 
still small. Dependence on imports of oil and foodstuffs to meet domestic require-

ments due .t~ slov1 crorrth pf agricult~Jral production and rapid g~m·1th in population; 
·increased·.· th~ · extet;nal debt and qccentuated the inflationary pres13ures in the 
majorit;y .o~ coun.tries. i 7/ · . . 

17/ ECA/CNI/FCIA-6/FJP/7 r-ecommendations, sun.~estions and comments on ;h<r 
Provisional Agenda for the Third General Conference of ·mHDO: ·. a..:1b;;.:79 ~ p .14: 



D. lfANUFACTURING INDUST~Y }}}_/ 

(a) G·t"olvth in rnanufacturin:3 industry 
. ''. . . ' ,··· . 

108.. A majority:of developing African countries ha~e been .maki~e cQns'ideraqle efforts 
to increase the rate of groHth in 'the r.ianufacturing industry •. They. have been . -

. allocatine ·to it a' suhstantial portion ()f tl1eir financial ''re'sources, especi~lly. 
foreign exchange? and providin::; fiscal: monetary and 'other incentives to promo.t,e .· 
investments in the manufactntiilg indu:::try. In spite of these efforts~ the G p'e'r 'cent 
annual rate of groHth target set in t':le International Deve;l.opment Strateey (IDS),, .. 
for manufacturin~ :Oector durine the Second Deve!Opr:ent Decade has become unreal11'1.tlC. 
Thus~ in vie,·r of the general 'economic problems· in the rer.iori and the restriction~ 
imposed on the d'evelopment of export manuractureG, an annual _grouth.rate of 6 per cent 
in manufac>turing iridust1·y has been considered satisfactory i.D..· the 1970s • 

'( . . i. 

Table 2 •1: ·Growth of manufacturing value addeil by subregipn, .of Africa 
. 1970;.;.11)77''' 

. "i '_I_-, 

· .. -~ : r. , 

... ,. 
' -~; •' . j. 

----------------------------------------~-------------
Grmvth rates in percentages 

.. ,,Spbregion. or area 

. , Nofth Africa 

Nest Africa 
;• ··. 

E~~:t:Africa 

· ; Centt'al Africa: · 

Developinr, Africa 
':r·· 

1970-1977 

56.1 

6!).6 

30.9 

26.6 --,· 
5LC 

Annual average 

1970-1977 

3.9 

3~4 

6.1 

. " Source~ ECA Statistics DiVision based on GDP value. adCied , ·-· . 
at 1970 pr:ice3. ~ 1 

' 

109;_..iAs: sho~m in·tTable ·2.1; Hest AfriCa has almost ad:ained' the yearly grot1th ta~g~t 
of 8 per cent;') and the artnual ~rcnit:h rate of 6.6 per cent for :t·idrth Africa w·ould.be 
considered fairly 3ood. But the annual growth rates for East Aftica (3.9per .. cent) 
and Central Africa (3 .4 per cent) are much lotler than the target, Apart from this~ 



· ........ 

some individual countries have experJen~:,ed stagnant ornegative growth rates in the 
rnanufacturin~ industry, Nine countries registered tieclines in the value added _o.f 
,manuf~~;t~~;es ;~ur:,ing,lQ70~J,9l7 at 1970. coJ1stant' !"rices, for 15 countries· 'thE: gr·o~~th 
rates t·re~e QE\t't'.reen zero and 5 per cent uhile 12 countries achieved '5 .8 per cent · · 
sr!)wth .r.ate~ ·~.nd 13 cou~tries. \V,anaged. ,t:o. qttain n per cent and over. 

: , ~ ----' ·' . -~-- . ~ - - ' ' 

~ .. , 

1;1.0. ¢ount:rie·s ~IAi(!h ~xp~r:iel\c.ed ner;ative- grot.rth rateG during the decade include 
s·ome leflst ·peve.loped couiitrie~ and -~h,o~e \vhich attained independence from· Portugal~ 
~-1hile thos.e' ~~hj,c':.1 ref\c,h,ecL, or exceeded 8 per cent tar~et includE{ the major oil• 
Ei?Cpo*'ter~· and :some: l1hGse grm·rth ip ag-riculture has peen favourable. If countries 
'ate" cia~'sified_ i>y. per capita ilwqme~ the least developed coti.ritries ,d th per capita 
income bel6~J $US .100 resister.ed t.i1e lo•·rest groHth rates in the manufacturing industry 
since 1975 't<!hile the major oil exporter" rer>,istered the highest grm1th rates. 

Table 2,2:: Gro~th rates in val:Ue added . fn ... manufac turing i'ndustry by 
developing African couutries.grouped according to levels 
of. GDP per-capita? 1!)70-19n , 

. ,.• '"'. 

Group of countries 

Oil exportinrr countries (Africa) 

Other developiu[ countries 

tVith per capita GDP in 1S70 of 
$US 300 and over 

$US 2.00 to 

$US lOQ, to .19~,: 

Belo~·r $US 100 

l 
. - - .• L ' .. '. '" 

Growth 

197-5·cl976 

17.1 

l: • ') 

10 ~ s,· · 
l· 0 

... <J ·"" 

A~C 

J.J 

n.1 

rates in percentages: 

1976~·1977 1970~1977 -----
10.1 11.2 

Co5 4.5 

5.3 ~L7 
I 

8o2 3.7 

5.2 4.5 

3. 7 3.9 

7.6 6.1 

'; 

111. Generally tfie<share of t:nanufacturing has been risin3 in a numb.erqf developing 
African countries;. But onl•/ for five•count.rie'~· did th~ share o;i:,manufacturing industry 
in the GDP exce'ed 15 per: C:e~i:, and :f~'r the ~ther 13 countries the sh.!:lre was 10-15 per 
cent \..rhile' for the rest· it uas be_lQ't'l 13. J?e~ cent. 

, . ~ •; ' .\ _: , r . , 

112. Sbme rough estimation indicates that th~ capital formati.pn in ;n;J.fl.PU;facfftlring ·: 
has increased by 3 per cent a year. In terms of r·roduc'tivi.ty of capital 9 there are 
favourable tendencies for t'1e larger and more capital intensive projects \-Jith longer 
gestation periods~ such as iron and steel works 9 petroleum refineries etc. 



r,,: 1 ··J :(~)' 'J Btiip1~ytnent :trCtlariufattiir.fhg iridifst'"ry' .. "' ., .o .:; '· '·'·· r , 
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.llrJy: Dut.l.ng, the: ;y;etfod 'of: l-9-7:l'.l,l97(r' eiriplo'Ymerit in' manufkc turing ihq\lstry ·h,~s' inc.reased 
by: .S.G per cent a· year in -No1"th'Africa.',' 'by 5.6. per· cent":inH~s.(Afrlca, .b'ut._by 'only 
2. 7 per cent in'"' 'East ':A.frfca ;· The 'relh.t:ionshtp bett1een grolrth in Value added ~nd 
employment, Le. employment elasticity has been 0.6 for Hest Africa, 0 .• 8 fo.r ~p,rth 
Afir:il!.a: and'·o-~9· for East Africa .•. _ if tie. look a·t indlvidu~(countr.ie.s,~¢gypf~nd'1~,4j.n~U:lus 

(have·: sfiow• l.Q.~~hd 1.1_· respect'tvely. 'The l·lati'rit.ius_ rieute is attr1bqt~:·e9' the .. 
development of ·l'ight irtdustrf~c) esped.ally labol.ir :intens'ive clot;bing,~ndgarrnen,t 
tndus.tty·durinr,·-tt\e~:r970s, The share of· ~mrioymf.mt: by. t~~baf3ic ,metal and eilgineering 
sub-se-ctors irt the· • to-tal manufacturing industr~' for t!}e. t~hole deye~qping Afr~ca, ranges · 

n . betr~een~· 2 to 8 per ce::1t. , · "-.~: ·. · ' · · · · ·.· · · · 

Table 2. 3~ Inde~ces of employment in manufacturing industry by subresion 
of Afriea~ • 1971-1976. 

Subregion 

North Africa 

·t"~st Afric~. 

East Africa 

Central Africa 

Index of 

1971 1976 
r ' :. . . -· . : ~: .. r • • ' 

102.9 
107 ,l} 

106.5 

109.3 

136.4 

141.2 

121.7 

133.6 

So~; ECA Statistics f;ivision 

rates of groNth 
(percentages) 

I Employment 
Emplo~ent GDP 19 Elasticity 

5.8 6.9 0.8 

5.6 9.4 0.6 
2.7 3.0 0.9 

: ! ;,· .-~I ; • _.. 

(c) Structures an.cl characteristics of nrmufacturing industries in Africa 

114. Although some improvene:nts have been made, r-;ost of the existing manufacturing 
industries are stili characterized by licrht~consuner industries like:food pro<;:essing, 
beverages;·tobacco~ textiles" foot-wear, clot'hing~ leather and shoes9 sawmilling, 
paper cutting. printings and furniture.. As n.ho~m in Table 2 .4, ehe sharA of 
heavyindustries (defined to include chemicals, petroleum products~ non-metalic 
mineral products~ basic metaln and engineering) in manufacturing value added has 
increased from n per cent in 1971 to 39.3 per cent in 1976. Countries like Egypt~ 
Tunisia, i\ligeria, Kenya and Zambia have attained at least a 40 pez cent .share o:tU · 

··them.arlufacturinr; value added ettributable to heavy industry. Tb~,qefin.!tio.n Q£. 
he~vy indtist~ies in the African context.· h~trever; is m~sleaclng or e~aggerated .. 
as 'compared' to heavy induiJtries in c!evelop~d .co.untries. Whereas in develdped countries 
industries ree,arded as heavy are. iron-steel, chemicals, heavy mechanical fabrication, 
etc., in Africa~ industries resarded as. heavy are: mininz.?" ·cement, fer-tilizer . 
construction and assembly wo~k. · · 

';-. 

19/ Value added by the manufacturing sector. 
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Table··t.4: Distribution of ·manufacturing value added betueen· heavy and 
":.!. , ! light industries in a number of developing African. cou,ntriesf. ·"J 

, · ·: '1970 and 197G 
. ' ~' :. ~. ' . 

. ' . ' 

. "~ 
.•J.:,· 

'' 
Country and subregion 

.(' 

·Egypt· 
'Libyan Arab Jamahiriya 
.i Sudai1: .·, 
···Tunisia · 

North Africa 

Ghana 
Nigeria 
Togo· : • · ·r: • 

' '·· Hest Afvica · · · 

:· ·· .c . ·Et-hfopii.a> ; 
; • '· · ' Kenya . 

·Mauritius· 
·' Somalia', 

. ' 

. ,; \ 

United Republic'of Tanzania 
Zaml> iS. : · · .· ·. · ' j " 

· ·· · ·East: Afriea · · ~ . 

Central African Empire 
Congo 

·,:,United· Republic of Cameroon 
Za:ire .. · 
· Central. Africa 

1970 
Li~ht lie,;SVY 

Percentage 

57.4 42.6 
73.3 26.2 
79.2 20.8 
56.4 43.6 
60.7 39.3 

7l~ e 7 25.3 
69.3 30.7 
91.6 8.4 
71.3 28c7 

85.2 14.8 
54.0 46.0 
(14.0 16 .o . 
97.7 2.3 
76.3 23.7 

. 68. 7. 31.3 
74.0 26.0 

83.l·. 11.6 
7C4 21.6 
72.4 27.6 
55.8 l)4. 2 
67.1' 32.9 

1976 
Li.sJ!t Heavy 

Percenta:.;e 

50.7 49.3-. 
63.1 36_;.9 
70.3 21.7 
47.7 51.3 
53,7 46.3 

68.5 31.5 ~ ) . ' .. 
57 .3·. 42.2 

! 1," 

81.9 ,, 18..1 
65.!~ 31 •• 6 L 

,.,.,: 

co.n 
" 

19.2. f ,;.·:; 

. 49.5. 50.5. .! : 

02.1: . 17 .~ 
9L;.. 7. 5!3 
69.6 30.4 
.60.6. 39.4 ., 

6G.l· 31.9 ' ~ : 

j.•' 

82.0 1~.0 
79.2 20.8 
67.2 32.G 
65.0 35.0 
67~G 32.4 

·: ~··""•·....:.-..... · ~-~--:"--:--------,-,.----------------..---------:---
'.'.I 

· · Developing·. Africa 6C,O. 32.0 60.2-.· 39.C 
--·-

shurce: ECA Statistics and I:ndustry Division 

115. Practically.all develo'p-ing African countries import nearlyall their.agricult11ral~ 
industrial~· mining tra,i:lsport and military equipme.nt~ machinery, accessories and . 
installation requirements including the. apa.re par.ts thereof. The export f,o.b. value 
of fabricated metals and engineering ~oods to Africa has increased.· For eneineering 
products alone {Sect!iqa .7; Divisions 71 ~. 72, 73) the export f.o .b. value dest.ined 
to Afr:fca inl!reased·f:rom $.US 6~01L5 1nillion in ·1972 to $US 19~100.5 mUliori .. in 1976 

. .. ' ' ,· , \ .. ' . 
at current prices. 

116. The development of basic metals , with the e:teeption crf aome non-oil mioeral · ·· 
exporting eountri;es; !atld qertain 'l!Qrth Africa countries play a limited role in the 
economies of. the developing Africa as a '·Thole. Even in these non-oU mineral exporting 
countries,- such as :Zambia; Zaire~ Angola. Gabon, L:(.beria~ Sierra Leone~ Guinea ami · 
!1auritania 1 the mining industries have substantially still remained as enclaves l'Tithout 



being integrated into:. the <natio!l.oll eeonomies~ ·The mines are, mostly owned and 
operated by Transnat±bna.J .Cs!'pcc<1~. i'~·:1c (':'NC::); $-nd ·the minerals exploited are exported 
mainly in thei C2.'Ude form~,. E·.,e~• :·.n .1e C<'~>e •Jf Zambian and Zairean copper, where 
nationalization c...nd f-. ..... ~I':...:J.> ~):;,·.:,.:.c....;c_j._;; :,_~ ~.:~-- ...;'..'.: >L::..:: i::1troducec'!, there are problems 
concerning indigenous m."'.l'aceri~c:'. ?.nJ -t"'dmi0al oapabili ties to keep the mining and 
processing plants in prupar ope1:·2.tions and the l<::.c~c of mar!ceting know-hoH and out let 
markets Hhich are undet~ :l.nt:el'nc\tiona.•. carie>.s oi' TNG.a in the electrical industry. ?:9} 

117. Only ,s.-yr,c Ilo::: id:: ~~;.;.rl ·::cu;:·;_;_o~_es j_i~;:e :;:.·:::-,y.;->t and Tunisia and recently Algeria, 
Morocco and Libyan Jamahiriya have made co:ne ctat•~.s i11. the development of SOI!le_ basic 
metals and engineering ind1:etrie.;;~ Lc H~st A:fric2'.~ some initiative in the develop
ment of irqn and steel Hm.lcs h::ts no..r bce"1 ;:e.dc, In East and Central African subregions 
no substantial p:r')gress h<· . .s ,;een made in :.:.:•on c:-ncl. uteel industry with the exception 
of the recent Kenya11 :nove to c;;:rablish o. nnc:hi.He tool industry in co-operation with 
the Hindus:t;ari i;Iachine Tool Group (Government of India)" and the proposed iron and 
steel projects in Kenpt 1 'l'anzi.i.nic:. ctnd Z;::mbiav 

118. Apart from this, th~ basic me·:;als :1.nc, er;g:inee:'ing industries in developing 
Africa are characterized hy a nu::.:bec of ~d::eel rolling mills producing steel· rods 
and bars for reinforcing :from scra~J l'.3tals 'lnd im;_::lo:rted billets; fabrication of 
different fonns of st£:e1 st!"L0J~ur>?'.sr .; 1s1 met2l fur-niture and household utensils, 
corrugated and galvanized ut-s;e'!. for i~oof£ a.ll f1:om imported oteel bars and sheets. 
The number of foundriea are ~:ery :fm1 and small in size UE;ually t-dth outdated technologicr 
and limited scopes or ~;·esi:r~_eted ;;o c. feE types of castings. The maintenance: workshops 
are also few and charac).:·:;;-rizcd by t.ch:Jr·tag-=s of essential facilities and equipment. 
The modern and better ones 'ire often ~cstricte;:l to railway companies, other public 
transport departmcn·:s, m:in:'~ng r>ompanies, and som;; foreign owned big manufacturing 
enterprises, Even here the ::~.c>;;i v•i·:::ies of th<? maint:enance and repair workshop are 
limited mostly to fc.b::-ication o:f 'metals and repail': maintenace and servicing based 
on imported pa~cs and c:omponc,'ts ra':her than modificatioD or actual production of 
parts and components uith -i'on::--d--.~·:i e-'3:- herd:: +.rea:tme:1t and forging, etc. 

119. On the other· h0-r.c.} -':1:, .::.' xr~,:. ~ :-,..:::,. ::;" ·::-~- _ ...,.. .. Il".:-u::a: t r-a:.::tors, trucll:s and 
motor vehi~les f house~1oJ.d e],,-;;-:::·i;rie;al and cletronic equipment and appliances are 
being carried out in most :J:f the C.c /•?.lopi1:g A.fl~ioan coLmtries. These assembly industrieo.. 
have broug~1t neithet' value OJda.;;u, n<::t fc·l~l.gri .:::xchange earnings, transfer, adaptation, 
development of technol?:::flr. J'>r the :1e•re1.opm·~nt cf s~dlled manpower (uanagerial and 
tec!mical C'."..p:t~iLi _ _cr;;), ~·-'- ,, ·.1,)' ·~C..sf·s, ·;:he:;:;;;; ,,c-;:::r:.r.-·'J2.y Line::: have renulted in 
negative value a(ided an.:~ neg<:til'';;; ne'.: .fr-,:r.·ci[~ll E:XCh?nge ec:.mings: plus highe.r priees 
to the consumers and cuctcr.1 l'C't'O!'H.:.e lo::-ser: to thB treasur-ies. Hi th the exception 
of a. few developments in i~gypt anc' to a. mino;:· extent in Tunisia and Algeria, many 
countries have inva:r.•iabl;> · :faEed ·to ,,;a-.•·e itt::-c the production of any major parts and 
components usl.ng domestic m.::i:'eri<'t} G. F\~'l'i::he:ri mo:·e, basic development facilities 'for 
designs, products, mater:ic.l_i3p rese4r<~h,, etc. a:::•e located abroad • 

.. ' . . ~. ' 

120. Indig~nization in mme~£hip and r..1anage~ont is still restricted mainly to local 
trade, !'eal estates, handi·::;raftsi cottage and small--scale 'industries and services. 

20/ For furlbel~ detai~~-s on inte:.:;nat:i.onal cartels _in electrical materials and 
goods.4t.>Q Richards riewfannerQ ··r~1C In~:erriat:::.onal fflarket Power of TY.ansnational . 
Corporations 1 a case · :;;tudy of the eJec-tri.cal induct:ry" ~ uw::rAD/ST /FID/lJ-, · 1978. 
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· .. ; .. !:':'A~t~ougti ~.tR~~e~,-~~9~9r.~-r~r~::~.i~ ~~rt~pt in emp;Loyme~t ;nd v~lue added;' they have 
f:lttf~·'6'~paci.tio'!(t:6·-d~rier~fe self-.;:;u~ta4\ecl clynami~ industrial grOt·rth,· nat:tonaT and 

· :i:Ico1led:i.J~"'Eelf~reliaric~· -~nC:Lt:o,' er..b&tce ~o~trol_·over natural resources. · on-'the other 
': __ ,_j:rha#q} do:st .q:('th~''i~~c~.·-~.i£>o.d~{Inp0rt .. tr~e~, ·:fi~ancia:l houses, ·tourict- hotel~,- insurance 

'tidnfpan':t~£/ ri£(;! )!at:g~_ma;r.:n.i;:t'a$t.flfit,ilig. 'enterprises a,re,usual,ly controlled' either in ·terms 0 
~•:- r. ·, -. ·4- · •. r 1·, ··.( .:-i') , ; _, '- .. , . .< .. , .. ,. , .. · ,_ • ----·-. , • . _ _. _ • _ _ ._. 

· · 6m1e1'r.jhip ·a
1
t.:'. rii~r'_i~e;e!!l~-P:t oy., private ·.foreign investors or THCa. Thuc a large· ·number of 

•: (. ~ 1:-be ':a\iv£'f6tsi~8- }~~~ts<iP :'qoun:t;r~~ ~~- deprived -of effe~ti ve· ·control dverx' their dynamic 
economic .sectorc~· ·' . . ' .... 

.1 0' -~:·· ,~~-.--.-·· :': . i- ~.. ·-.• - ·~:- ·---~- .. -~_:.:..._ 
,·vf·~r;r·--·i··ir·~F·"-,;-:. r.,-.·.-: :~~~:·.··:-':~-~~ -·-.r~:-;· ·:-~_.··~~-,·, 

·- · · ',: !:;~ .. ..(r!h -Intlusitriai pol'icies' arid priariti~-~ ·.. . , , .. 
r:· .. :()r''~:/~.~ ·'~"'J'.'!.: ";"':r.; :··· .. _!-•:-; .J::;,J,.I; :·~ .. : •.!·,·.::·:: ... -•: :._;",fi. ·.'I' ! •\~: _(t .' '_:· ' ' '·>~. ' ,",1' ~:··."t 

•1 -121·~ A,ll~ d~ihopine· .. A:fri~ah ooiiiftri~s· have indu.~tt:hil _p()l~?,Y. pp]ect;iy~s and . strategies 
,,.9-_n.::~all.:;rn-s :in.!rtruments 'lritn· "t:1n;J.ch ~hey ·pu~sue ·_their objective ta;rl?;et~. It;t ;the I;960s 
.~"1d::~a:rLy tl97Qc: the;'imjor' ·.st-:ratedy wa.S iinport. b.ib.s:titul:-ion. ~tarttng. f~~ the .. !!lid-

-~ n)/~",il~%:~~J:ihdu~strie:b tiad-'oe·eh:'stressec~· u_hii,e·"prci.deritly.,ind\.tst;ries. ha:Y.iing or ;.l.~ading 
·--:G ,W;.~g~~~-T.Hnt.e-rnal l'inka:g~s~hav-tir~r,un t'o·b?:~e.mpi~asized.~· .·· .. ..·.' ·.,. · " ... 

-~-~--:~; _r:.~e-~~.r·~~ :.~-·-;~· ... ~~~.:· ·.··:· .. _,.,..,_:: ~--:c:r·.t·.·~.···;.!: :~:;(tr r·.: ·.··-.. ;_ .:'" ::· .. _·::·· ·' ··.· ..... ,·> ..... -:· . ·,_:;J- .. ::.···. 

1~~1~i:th1~-:t'~gard~'t-o: o~mershlp' th•h·e 'hil\'re been d.'ifferent policies \.wually based on 
political alliance or ideoloGies. :3ome countries have been..1 cuppor:t~t;'t9 ~nd. pl"9fll9tors 
of pri"01it~~'terprises;{both ''ioca!Cai:\d:'fo;retcl\') t;rhil,e 'ptherii; bay~ chosen publi~·-~: 

;•JJ.:f;>~te~r;i;o~st.6nly._. • .:A -feH:c0untri~s have'-. alo6";~aae pol;i.c!}/'f;bl;f't.s, ;i.p ;i.nt~ucing: ,_: 
,ri~~ipn~litation':or 1 deroationalizati>On. :· In ;be-tt.;een ··tiiere ~re. ·a large _niimb~r .of. eou.ntriec 

.- 8·-r(J-l~ieb c::pPn\e:r. miied··e<Eonontiea ;1 ':U ~~,.,'a ·corttbiriation of priva t~ . and pu9lic . entei,ris~s. 
Hherever public mmership of manufacturing. ~ctivl ties are emphasized resource- allocatior 
management r.:.nd promotion of grot-~th are ha11q~ed by . central pl.anning and cq:qt.rol, . but 

~- :,.10Jir:;·1the ··.Q..a:.m-. :9£·.prjhraite · eriterpris~J' :re;ourde "allodation .and con~rdt a~ pra.Gt+~ecl 
'J:)~t-~r~J,!lYJ t,he ·i.ru:li:rect'; J"ride 'inechaniorn and . p~of'i t qtimulant .; . J:.n. both. cases,;' a.paJ't. ,from 

a~i,~~~al-ri~eoJlog.i:e'r.i ,- there· niay no·f 'be· substan:tial _d:iffe,~cknce~ i.11 as ,_far. a a obje~ti ve 
·ta;IJge;t:a- ar~, 'Concemecl ·;.;icincrea6.::f'in ii:ivestments, Gt!P, employment_; foreign E')xchange 

~'ci•~ingG;:.pra.11i±nion•of -baicic~·ne'ecl i:'~ the ma6oec,. a'eif.:...reliari.c~, c\ivercificat'ion and 
ctru.ctural transformation, control over na:tural re.souroes, creation ~f self-sustained 
grm-rth, etc. -c 

'.... ' .... 
... , r·:~~~ T'_._\·.:,··~rr ;-• •; )' I:;'~J~ ' :. I' 

12.3.' .. ~/herej:iarge.;•public· manufactu'rintr eri~erp,ride.::' hayc be~~'i_pro~pted, th,er~ ~~~ : 
: ::,t.gro:w.ling: complaintd- against irief~icienciec' ancf riiamanageineri:t, main,ly oning to, . !_nJ.er 

::2:!i-~,, .(l;ack: of manag-eriaf and. t~c!micial <::Japa:!:>ili t'ie.s, poor pli:mnin~ anO.. pi::ogra.If!IIlin,g, 
: . ir.J.c:J;Cl!bild:t<r~, of.- lilai'laeement- and urong prici:hg of pro¢.uctc. llhen private ceptol." h~s. been 

.. ·· '-p~mpt~-~ .:overprotection,· ·tax:,;,;l1o!iday~-, ;ex_6mpt-iort., from indirect taxes,· _cubsj.di,~.d:: 
ra$~?;0l_-!o)f':.'_the use o:t public' serVices' (infra.struc'tur~f have al.s9..leC;l, to. in~ffjej.encies, 
high cocb:l and prices; and concequently it hac been difficult to' enter exiX>rt markets 
and the income dictribution have become more biaced in favour of the fel-l rich. 

n fi :--,.t ·,tv :L~ :} :- ~ :· · j -~ ~:. ·:·~~~~ :_ ·. . .. . .. · · . _. .,. 

124. Practically every developing Afrfcan ·country ·r~a~ ·;ffe~tive tariffs for its local 
fac~o,ri:e9 in. the fo~.of ,cuc.tom:dut~ec; i;~tlport licencing,;: foreign exchange- :rationing, . 

. Sl-\iih~~tativ~ .0,iota. :f.istrl.ction, and, pr~or~ty' in:-,public' procurements~· In addition 
. ':-!:£1m9ht ~~ery: country .. J'rovidec ov,er-:gene:rous ar1<:1: .sometime a reclundant iricertti ve ·~chemes 
'· lj.~c.)'iV:e t6-:~en ,yep.r,c (!n:.come·,sacE;!fr t}f~nty y¢aJ>.e) :,t;Jl.:r~hoHdayc, duty' 1freEf;impblf't 

of': c;<q:)i tal goode. i.ncit:.ding construction mat~:rials. ~nd ·int.errnediate inputc~ · the right 
:to 'remit expat-riatesp· salaries, pro::f:i.ts, capital and other fuJlds. Thes.e. i;nc..enti:v.e 
schemes are usually ·Cl:<?~OI)l,P<:l:~ied ,qy cub.cidized ·rate.:> for public servic~s· (p(>wer, water, 
trarpport, ,'pc>rt chi?c, 'lancl purc'I-i~ce a~d bank. loans).: ·· ·Irt many cases products- are' also 
exerrtpt~d irorn local sale's and .. e.Xcise taxes while .financial bonu~ is aHarded fdr: 
quantities exported. 2mployrileu't of expatriates have been relaxed or overextended 
under the prete::d that local okills could not be available. 
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125. In spite_.9;f t:,reater empbacic on the new priorities an<f. a1;rateg~e~. 1l~ke. ind1:1st'ries 
; leadilig.,to mo.re. int!'lrnallirileages' there 'have'Jt9t been ~ny rilibstantfal' 9h(lhge~-:~n 

. , . th~,,poi:i;cy:'iristrutlientb ·or· incentive scher.teo a:s they are a~l ~~~~ly g~t:e<l to,..,almost 
ali;:;typeo .of>:manufactu:rinc·:ifivecbaents~ · As"a~su:tt,, the simple and light in,d,~tries, 
baoecl on:. import .... sub~titutiori. arid'~;i:j?ort. ori~nt'Efcf,prJ,rnarv agricultural.. comnaodi~;ie;s 
:and ~I'Ude mine1"als Dr' ex:Port -prOOesGi.n~(zone~ based 'on i)npbrted inte~¢L~tes.~ .. ~~ve 

'" £·].01.lrished as against-t!ie·<more· (Jiffioun and dyriamic manu£a6tu.ring erite.rpcl~el;>.,;such as 
; '·· heavy _oa;pitarl entf.[:nee-ring in:chistries, ·,and baste me&.is. arid chemic~Js •. ··· · .. : . :: 

126. :Jurprisingly most of the policy instruments or incentive schemes and adntinistrativo 
procedures (pc'lrticular licencing and . ba,nl~ .. l~;i.ng) ape . biased against Sll'la1i..seale 
industries. This io decpite the fact tl1at the· .Sinall.:..ooaie industries are more labour 
:i:AP~Jlfiive and postly o)l'ne~ <uv:\"managed by indi:gepop:f> f'ir>rns ·and enterp.eneu~s,· tl~y 

· · usc .m~rc loba;t:' t:'ecoiiro~p- nncl. gri:)vicle goods tg· th~ .. consumers :-at much· cheapeio- 'Prices 
, as 'C!onparcp tb. ~Jigger one~ ... Only.recently <1; feH countries like Nigeria aifd'Kenya 

. ··have ctafte<.! to~ :~~V:+ce·, qo\ne pol,.~.cy ins.trwn~ntr:;· t<~hieh promote· ·tx-artsfer•~of ownejshi,p in 
· · · the smail...iscale' i:hduiitrie.c· a11d -l;racle .from ~xp11-tri.ates to indigenous'· enterpreneurs and 

firms. But such transfer of cn:mership has to be accompanied by certain ftseal and 
monetary irt9<mti ve ,sc!H:lr.t_e::;; .. ~Gpecia..lly designed .t,o §l$S.ist. sma:U-scale indu:stP!es.1 

,:·· :,,. ·: . ::·;· .... ':.·'.' .··· ... ~,: . ,. ~ "'} ·, ' .. - .. : ..... - .... ,'. • ... :: ':· ' .. •( 

· '-'"127P.1)1c'b::~t:t·rs~C>mot,ion .;::.cheU11-l9 or export· proeessing.zones htlve-tel'\ded. to_:., .') 
repea'ttit;he: _:!3~hte l!li'ct;:kc made~ bY, ir.tport~subs;itutiou strategy, i.e. minilliWil o·~ negative 
effect~'&;' d6rnesti9 value agd~d, 11et .. foreign e:x;ehange earnings, intemal linlu'ges, 

'': ·' :·rl:ieve.loplneht of ,mah<l:g~rici.l, ar1;.;. tGclm,<;>logip<LL c~~b:f.li tics, self-relianoefc .·,eont.Ol ove• 
natural resou}:'Cec arici. regjqnii_l.qq:-Operat:i,oq, etc. : ,,...,. ~: . . : ' 

:. 7 !):· '' ~: • ' ; · .. ,/' ... -, ' - ·'· . ... -" . 

l23• FUrthermore, lac~c of P9.li~i9~1.:HilL,al)d policy C.Qmroitment in regional/subregional 
economic co~per.at.bn has. ili;i~dccl :sora.E;!.pf·.the moc.t dynamic· and regionall; i:ntegPated 

· .. · '1irt9U:strial c1€veiopment J?r~>J'ecqfs ,incl~c1ing: }'aoic metal and engineering· tn,dUstf'ies1 

· · · ·This.. ic deqp~ te tl1c J~c~ 'ti~at ~any .dovelopi,ng Africqn· countrie~ .have·: long realized 
the P.rob~~rqs":o~: Iilfn'ii'nuJ;1 ,~cq~otlJ.ie:s o.f SC;:ll$. and, _lll_!er alia, the smallness t.af nati&nal 
.markets of r.1any \ncli'\ridua:t; ,~~olmt:r:iea. ?)) . 

-- / ' . ' . ' 

129. Tl1us it ic in ·vievr of such leosons of ei~pet'iences that there is a need for 
political arc1 ,pol~9r. .. recon.si1cra.tion to: ~define the ·opjective, priortties a.nd 
s~~tee~~$ ·_t'<;>r thc:.(,c1evelo~tp,~n,t o~ nationall;v: .~nd/or recionaily integrated basicnneta.l 

.·-.:an~ engineering i:ii.'du.nt;r'~ec ~c op!.J9aed to illlpo:.rt-aubstitution- of consumers goods:. and 
, exwrFprdeess~na· zoned moa~ly '.:Ja.r::ed on i1np(}r,ted intermediate inputs, foreign ·tastes 
-' a_nd d,e~igns. · :Gimilarl,y, ~~18 pqlicy .inctru.mento;or incentivers• schemes should be ·revised 
accor~~.nciy t6 ,£8.vour, the. qcivel¥z;ment of basic and dynamic ifldustries 1~ ba.s.i,C ·r 

~ ::•,''~tk1-b,.and ent;ineedn..:; •. : .. ' ._. ~ · · ' ~d 
~- ·j -··: . . ; ,., . . . . : ··:·;-: 

., •:'' 

(e) J:.!ldus;trial development instituti~~~·;. :":. . ,_,::G.~ ."., •.. · 
'':.~-~'. J~· "_;_.-.- . ~'"i',,; .··-~.- •' . . . - ' '' " -.' "'- ' _-_ . ,- _- -- .. · ... __ ,.·"> .· _·_ ',' ~:""'t'/ ·)··:·· :~ 

t:vrl.JQJ.iM-1· q.~velqping.: b::f:ricarveountderrliave. ~natJ.~,_1ti8n~+·. :i~ra~ti"l+ctU.rc9; ;for~ t~:'' 
·· gepep~ dev~lopment• ·of•.rmanqfacttit"inc · ihdu'otries~· ·.In mopt _of. tn~··qoun,tr,~~.s, ~he: tAnistr-J 
·;L q!i,l)'ec:I;::.J,y;d!=li\Ung·:witlf"thc dev1Hopment of niafiufac~~Bn~ i~. hain~d th~.,.I4il):istry. o~ Qemmerce/ 

J:-M~~.tryy. and: ,in ~ome' countri·es· ft';i~ a·}Ministrt d{ '~ndus~tY, l?y 'its~~£,.~ .·· 'J;he!'~;. i~, 
~i:·alt;;o, ?jll:i,nistlt7 o:f Planning or•F.levelo~tient mainl;r,.·to· ·cq?~t'!;nate i:l;l~,,QV:~rall·,pa;t;iooal 

· ''r ,,UJ,;:);o~·:furlher ·~e~ails o~ .reg~ori.ai .{~~uitria_i-_do~~~~i~n, ~~~a~ ~ee .. ,··:::~,~ 
.ECA/c;::.vu/FCI.A~~-5/HP/3; "Possi'bilitte·c for· iffte ··Establitahment o:( Afticari. 'I~du.stri{'-J:c;:::• 
Llult:mat·iQna1Col"pprations11

) A:ddis·A'bal>a.~·:l<:f:oct6ber 1970; · ·~: ' ·, · ,,, ·;.·iT:;;.·", 
~ ~· I'":"" ~ w• 

'.~ 
,. t -, ' 
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development plans and progra~nes. In some countries the coordinating functions are 
handled by the Treasury or the Uinictry of Finance. Apart from these i!linistrie~, 
there i.e at lec;ts~ o,n!? <;leyeloJ?ment bank plus a h.ost of cotunercial''b~Mts-. Some: ·' · · 
''cbunf'ries:haJ~' lt1,rii,t':i.9nal, Invea~ment Banks or I!ational· Developritentr:Co~rati'o~s. 

·:tu.suc.\1lf1td··a.c:e-A:s "'ma~'rl; hqlding cor~papies), Agricultural· Development 3ank, Industrial 
Development :Oank, 8aving.Danlc, Housing and Construction Ban!c1 etc. In some countries, 
where l~rg~ public mmers~lip is promoted~ a large number of public- mtinu:fac'(;'uring 

·. ··oorpora:·B.ons ·and enterpri.::;;es. have been established· on sub-sectoral basis. · · 
Jl f ~ · • r J (' • , ' ' • ;;• 

· fJi .. Itf.th. the exci~pt~on l~ .Go:ne iJ~rthAfrt~an .and a fe-w non-'-Ciil mineral'eiPcrtit?:~· 
~~trie~·.~~t( ~·?~ntly J;n,.Uigeria.,. h~wever,. there are· no particcila~ _instltutf~:ii~. 1~r 

··f.Qoiren'llnent ·Dep<i:ctriierit.c or Unit a Gpec.ificall,y aa;s:ignec1 or· re:::ponsibl!e 'for the ·integrated 
v·; 'de:.Je-'lb~rit~ht ;ol .. b<i~siq .. u~t<\ls and engi.neer~r:tg ·aub .... .!;lectors at the natiori.U·~-ieve1s •. t:n 

some' ;~ounti;.ie'$ 'tite.l:'~' '.cirE1'.r- ';felj 'metal ari'Cl:: ~p.gineerin.g corp::natiori's or en~rprise's"Jil~inly 
engag~cF:i.n \\~y..:.to~a:i. :o~roti~ns;. ;of exist·ing plants t-rhile integra-fed develo~t'' efforts 
in ·'the :rom· of-'pl~'i,Ii;i~, :pt:'()gra.~\ing. and prompting :.nel-t and dynami6<proJeC't:~ ·.an.ct; · 
expansi'Oris''tri 'theil:~ lines of activiti-et:? are given m:i..nor .attention. · · · · , · · · ~, .. ·' 

132. Thus, 11ith the cJweption of certain cou.•·1tries already mentioned, all the 
institutional infrastructures are mostly too general favouring, like the incentive 
schemes, all manufacturinc project::; and enterprises indiscriminatively. Apart from 
this, the coordination of the different institutions is not as strong as it can be 
expected. The reason i(; partly attributed to loose coordinative mechanisms, partly 
to an absence of a strong coordinative organizational body or lack of clear definition 
of the powerD of the coordinative body, and party to the political powers of certain 
personalities heading certain institution.s or organizations, As a result, tt-10 or 
three organization.s are often independently studying or promoting the same project, 
while in some cases projects do not move forward because the co-operation of certain 
institutions or organizationc is not obtained. There is a need, therefore, 
for the creation of a depart:nent opecifically to deal td th the promotion of basic metals 
and engineering industries in ever/ country, and much improvement in the coordinative 
mechanisms among the different industrial institutions ic of an inunecliate necessity. 

133. I;Jany African countries have nou established one or more univercJ."t'l.es, technical 
colleges, polytechnic::_, t,:;cln:i.c::..l high achools an(~. voca·donal training centres or 
instih.ttes. I:lost of the national univeroities have faculties in business acl.ministration 
(management, accounting, marketing, etc.) .:mel eng1.neering (:::lectrical, mechanical, 
civil, etc.) ::::orne countrieo have even established specialized colleges like College 
of Technology, College of Geolotrf, College of Uetallurgy, etc. But there are some 
complaints of the coursec in the curriculum i.e. moat of the cou:-ses are not geared 
to the needs of manufacturing industries or e::>sential courcea li!~e industrial 
engineering, production tech11ology and management, and industrial designs are not either 
adequately taught or covered. 

134. In come countries Hhere ounerohip in !;:ey and ;nodern sectors has been transferred 
to the public sector, managerial and technical capabilitiec, inter alia, have become 
~.dg bottlenec!w. There are 1>;ide shortac;es of c!cills at all 1;.7;1.~-There are also 
some instabilities of management in public enterprises, and most of the time the 
changes in the top management are repeated c1own to the louer echelons. Thus most 
the public enterprioes are deprived of the opportunities of building U!> capable and 
experienced staff. Consequently the development and dynamic impact of public 



...... .-: 
,, 

: (' 
. ·I· , --.. 

e~t~~~i~·s., wt~ugh> continuous pl:annirig ~cf p~og~Ilg, neH pro.j~cts and eXW.11~ipn 
anq. 1ll0dem.i:~tioil:·ofc t.he. existing· ones, fri'minimwn~' Decibion ma!dn~ on ~nv~&tments 

·.··.; ~¢~; :impl~n:tat.ion of public. ;pro j~~ts a:r~' unne?esiAdly' delay?4·' 
'j -l;,;t, --~.:·:-:. , . "·: j· ._· :~:.: ~._ ·, ·>. }~c~---~· ~· __ . ---.·~.-:-. ~ - .... ·· , ·- .. -~ . . . . 

135 .• ;!fh~ .. problemsi O.f 'C!.evelitlping .oRi1_l~d-ma.np6vrer iJ?.. ~h~pr!va.te .!llanufapturing seci;or 
are stilL 'IIU.(ch• l.Jbrse:. Engfneering·L-ahtl!'Ou~irietJs 1 gr~duates are not properly channelled 
to the privately mmed manufactur~ng ent~11(riS(=!f>• ~h~ req.sops .~t:e mai~~Y. attri,.buted, 
amo1'.1g ptl1ers, ·-,to 'exceosive preferenCe £8t'· experi:lanqei:t' engine~~Q and. mana,gers. by .tAe 

.,priva:~e illl:!ortwfactudng enterprises~ ":f~ar :~f'''I?i'~'r.giflg. :~.iie. lo9a1: ir,rte~+e,ctuals, near the 
,:·y.J .,,<WO.~kers, ~f1. :(ac.tdl!'y operat:i;on::; .. ( e:r\.hancfng 'jx3li i;iciz<;~.t'ion of ti:ie .unions1 indigenization 

·of ot-:ne,~,qhiP ;,.;tnd ·management) 1' :iac::::~:" o'f", com-P~~sory a:ppi..ientic~.i:hip. p_:r. 'internership .. · , 
. r 1 ·, ·~~range,mente with i:n,..bu:tlt incentive· T!te611~n~Sino ,fn. tl~e IIJ.<;mufac~r.:ine Ef~te;t'1)rise.s·, .. 
. :~. ,: ,q.p~nfYt?~. -pf ·.teaching· eOiitpan-it'i.s~ · (lilte ·teaching hospl tci+.s ':for doqtor.s and nur~s ): .in 
·• · · ·manu;f'acw:r:'ing, .indtistrie·s, and the absence ~'£ ~ul,tip.~e prod.lic'J:; 'lines .(~quirix;lg, .. (:· 

diversified akills)·'in·l:l<'ict·of :the ::m.riufacb.irin£'p!ants; ·· · · · 
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:, '· '- •t: '' CHAPTER It I 

P~-ESimr ~?'A: '3-S'; pv-~ 'mft BAS'l:C imTAL~ T.H:TTSTRIES · nT THE AFRICAN '!lEGto;f. _?2/ 

A. IROH ANn STEEL IHDUSTRY 

136. It is said that -~teel consumption is som~·1ha.t characteristic of 'i:he st~ndard 
of livini:('iri. ·a•· :totirtd'y: tn the future, as it:: the past 3 steel i-Till ·be one o!' t""f' 
most basic industrial materials. The iron and steel industry is notably capital
intensive, lvith an average~, in 1973_, specific investment ~ost requirements of about 
¢tJS !hOC) for' ~'acl-. ton Br steel-.·:ingp't' produttio~ Ci3))'1City per year. In additiO!l~ ' ' 
substinUal 1nfrastructitre invds'tnient has ' tb be made. ' The approximate cost: of 
investment for establishment of an integrated iron and steel plant iJith a:'capacH:y ., ' 
of 1.1) million tons_ per year of ,inyots is about $US 501 million •. A lare;e portipn 
of' the' 'capi tar invested:' ln: iron. ~nd ste~l· plants is in a. form of heavy ln:.tustrial 
equlome'nt &nd conslruction.. ' ' ,(·.:·• ' ' ' ' .,. ' 

... , " ~ -~~,: . (' :: ,.. . :, r-, ; :. ·;_: . . . .. 

Coum.ry 

USSR 
USA 

>(":'{ "Ji: 

~- r. 1apan •Y.. '; 

Hest Germany 
China 
Italy 
France 
U.K. 
Poland 
Czechoslovakia 
Canada 
r.eJ.gium 
Spain 
Romania , (. _, ., 
Lndip. \' :l : •: 
Brazil: , ,, 
Australia 
South Africa 
.E.;1st Germany ·· 
Hexico 
l~etherlands 
Sweden, 
Lux~bourg 
Austria 
Others 

~--

Total world 

ProductJon in D 75 

147.0 
116.3 

';; 107~4 
4?..4 
26,0 
2~' 4. 
2.1. 2 
22.7 
15.9 
14.7 
13 .. 2 
12.1 
11.0 

.. : 

10.5 ..... . 

9.2;. 
7 I' • J 

7.1 
6.6· 
5 •. 6. 

.. 5. 2 
' 5.1 
·4.6 
'•. 5 

32.9 

683.5 

: ~ ,. 

. :~,. 

Per cent share i~ 1976 

21.:5, 
17.0 
15.7 

6.2 
3.8 
3.4 
3.4 
3.3 
2.3 

. ,2. ~ 
. 1.9 
1.8 
1.6 
1.5 
Llt 

1.-3 
1.1 
l.f) 
1.0 
O.B 
0.8 
o. 7 ' 

. • . .0.1 
0.7 
•4.9: 

100.0 

2?./ See Annex l···A fo-r riefinition of hasic metals industrv. 



137. The per caoita steel consumption in Africa is one of the lowest in the l.rorH, 
estimated at 3 kg compared to 300 to 500 kgs in developed countries. The cons~ption 
of steel in Af ··ica is pritnA.rily charac tertzed by steel rods . bars~ sections. wire? 
rails, plates and sheets. The total steel consumption in Africa will a~ount to 60 
to VJO million tons by the year 200·). 

138. The world production of crude steel was 6<'>3.5 million tons in.l976. 

B9. 1M:, shovm in table. 3.1, the major steel produce.rs in the world are~ the 
USSR, USA and Japan. t-1hich togetber. produced more than 50 per cent of the 't-70rld total 
in 1976 •.. 

140. Of the total 60.3 .. 5 milliop. tons of- worlcl 1 s rav1 steel. production. Africa~ s share 
for l~Hy,:,c.9~Stit~.~si ~q~ly 1.24. per centj .Le .. 3.1•64 million. tons (most of·tvhich· 
are .. from ~s)Uth Af.riea. an~ Rhorlesia) . 1 · : 

141. 'l'b~ ;~~o~~th of •.. the Third ':/orld steel industries in another effect and is an 
important. factor to be reckoned when discussin?, v10rld steel production·. ~:!'he p,;rowth 
of steel production and consumption respectively in developing countries in the 
period 1950· .. 1972 has been as follot-1S 

~ " l· 

9.3 per cent an..J 6.0 per cent for Africa 
.. 11.9 per cent and 8.3 per cent for T.-atin America . 

. . i 

142. In.l973 the share of developinP; countries in l·70rld production was roughly 8 per 
cent or 55 million tons, while their share in co~sumption was roughly 12.0 pe,r cent 
or SO million tons. ·' 

ll: • Only a fe~.r develooinp; countries in Africa· Asia an•l Latin Ar.terica have established .•· . 
integrated iron and steel plants. 

144. The percE::ta~e. of demand covered 1)y local pro-tuction attained in the last fep 
years is roughly esti~1ate•1 :!S follows" 

73 per cent for Latin America 
56 per ce~t for Asia 
12 per cent for the ;1iddle East, and 

7 per cent for Africa. 
.. 

145. As a result; the African countries practically depend on imports of iron and. 
steel as well as products therefrom. The total annual production capacity of iron 
and steel plants ln Africa is about t't-70 million tons in lf)77! an1 should be dou'ble-! 
in 1980. 

146. At presentc there is no large iron and steel in~ustry in any of the countries 
visited, except the dorth African subregion (comprisinR Epypt. Tunisia, Algeria) 
l-7here the conditions are more favourable for establishin::; integrated · iron ann..· steel 
plants. Such fav~urable conrlitions and major prerequisites exist in countries like 
IUgeria · some opportunities Hill probably Jevelop in Libya, U~anda and ·::al!:tbia, 

(b) Availability of ral-7 materials 

147. Developine countries are major exporters of rar .. r materials (iron ores) to developed 
countries .. They supp:}y about 125 million tons per year or 16 per cent of aU. 
t~nn o't'P.S conRnmPrl in the i~rm ann ~teel inrlu~trv (co'CffPare this with their share of 
3 per cent of tJorld steel.llt::oduction). 



148. Since the ores they export are of ::: very high grarle, the 8'?10UJ;lt :of iron ~tained 
from their ores comes to about 20 per cent of the world production. 

Tc.;1l_~ 3.2~ Th€: total t-:rorld' s iron .:>re ~roduction (million ··tons) 

--llH3 1974 ',. 1975 1976 ·" 

. f j ~·' ' l . 

G53.C 9(11. 6 '197. 9 377.4 ' .. i) 

Source: illHOO Profiles No. 11 197!-.:. 

ll•9. The iron· ore· deposits and extraction rou3hly can ]:\e sh01-m in the table below. 

Table 3.3, Iron ore resources and their ext'loitation in Africa 

Subregions/ Deposi~-,. aln tons C)ntex:t Extraction 2 rnln tons 
countries Total' P.eliable Fe· % .·197/! 1975 1976 

Africa 26~576 6>310 64-327 63·114 59/· 3f)5 \ 

··-, 

, '• 
and 

i" ;- :} 
1. Easte:::-ti 

Southern :•"'' 

African Sub-
_re&fon 1),13 

Zambia 
; 

2'65' 150 .-.;· - . ; ·~ ' 
• ~.:;; I n.a. n.a. n.a. 

- 1'1adagascar 131) 20 Ji!-(5 
- 1\fozaml:dque 400 60 61. 
- Swaziland 1:93 96 . 31)-(,2 2. 25l~ ?..300 i.~nt 

441) . ·:n:a. ; .. - ScJ:T~al:!,a n. a. 3~ n.a. n.ai 
Tanzani&· 45 '•S 4'j 

! -
f: :·, - Uganda ~2 67 

' - l~ep.ya 35 32-55 ..i. ... ,. 

2.' Easte'::'n Af'ri~an· 
Subrer.rion· ir; 470 

' 
h 1ory Coast 3 

' 
5 Yl '1·0"46 

·: -
Ghiiina l,fJ9D · . l•Q " -

- Guinea. 3,500 500 5 ~.:f,l} 

- !~~"'"'.:'ia 3,700 600 3<.~-.66 25 .. 000 · ZB .. 700 23. "'f,~. 
·.,·,' ·. 

-· :1~u1 1.tae.ia 2 ,650· ;'( 000. (!5 ' n.c.Gs '10 .soo <1.51() . . . .. 

- ~liger~a .. 301'}'-' ~·< ... 9:.1 .4:);..5.() n.a: .. n.a; n.(l • 
$~pegal L 2'Y"' ,.(:.r> ~. i '. 

Sierra Leone 210 100 45-6:') 2.000 1.401) 
Tog f.' aL::J se ,, 
('! ~" • ~ahara 15'3 54 -.. upar>.t.Sn 

- ~lali 51() 40-65 
-- Upper Volta (,:) 40~ 5~'? . 

: ;> •. 

- Nig(;n:. ~ ·~· 6G(: ·42-:·1}0 

- Benin .. r. ~ ~ ; -: ... I .C: · . 29'0 47 .. y, 

3. North African 
Subregiol':. .J'!J 

Algeria 1,358 60·:1 55 J .rro 3 .JQr) .l';. 3 .26(!' ·-
.. Uorocc.o ·170· 170 1~5 '1, 53'1 0.62(' 0.350 

t.'(' '. "f'<' - ,Tunisia 55 1 25 5') a, ~11 0.675 a.soo 
:: >, 

,. 

- Egypt 433 120 l;J- 59 1. 302 1.120 J. .. 3nb' · 
·- L:f.bya 1~755 720 4:-Y1 
- C:ud"tn 711 
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Subregions/ 
countries 

'' .'·::··.--rf~oslt:s ;-··m.tn tons Content ·-'. Extra-cHon~ mln tons 
·-· ~.lJ?fal: -- --rre-u:able ... ---~t<;% .... i~7t~ · 1975 1076 

"''" -~- --·~--- -· '-. " ... - -~ ~· '"._.,.,.... .. 

4. Central Africa~ , 
Subregion _:_ · -~4--;-5:50 

- Anp;ola 
- Gabon 

.·- Zair~ 
Cameroon 
Congo 

2 'C;(\f) 

~,Q~JO 
1': 3t}i) 

1.5;! 

~ .... ':;. ,, t ., 

230 
:B(;O_ 

··~--

5. 5Qf) 
~' • ;,t ~- .. 

45~65 
. ,• :5~}' ".··; ~:· 

t>J ... t:.s 

SQu-rces,, _jl)·.:·,sta;t,;i~-~ics: of the !ni!:tl:.tdte of ~o~ci
1

~9-Geolo~;~~nf t:'he_l.)'SS~. tc-7:~. 
;-.\:~~2J· ·m~T~~"- ·es.ti 1at_~s-~-- :mn/lUN/1 ;-- 1°7(:~ ·' :' :· .... ·· · ·· · 

.. - .......... -- '""" .. ·~·---· 

150. TM ·world ~-hce uas $US 19. r. ner ton of ores (1976 figures), pelle.t;s (61: per 
cent Fe) -- ~US 32 per ton. 

151. As one can see from the above table the African re(~io,n is very rich in i;ron 
ores. The grades of most of the iron ore deposit-s are very high and varies_ frorr: 
JJ to 65 per cent (Fe). Almost all the ores nine(l. are presently exported. Some 
countries have programmed expanding exploration. • ·.· '· 

' f. , r• • • , - . .. ,. . . 

152. For example Gui'rlea be~an a big project for f'xplorat::i.on of iron ore'in11175 
with the assistanc~ of the :'swedish firm' LKAB. The .main deposits are magnedte .,nd. 
'hematite typ~s (Pierro·-'l\isho deposits), Planned ore, :oroduction is 15 TTiillion· tons 
per annu1n.· ··The total contrmt of sulphur and phosphorous is ~J .1')4 per cent· ~an:we 
content for 1 ton of ore w1s oro,jected; to be no l'J.ore t'1an 'J.OG ton. For successful 
fulfilment of the project~ the country has planne• to hailrl. the Tra-qe-:-:Gui-rean Raihray 
(len~th 700 krn) from ~·•ount :liTI'.a (location of ,,a in tlenosits) to Conakry oort. ~: 

153. In Alneria there is nroposal for exploitinr; i!epr;slts of· Gara·-Gehele'; The· ·· 
expected extraction is hetl·•een l!l 12 million tons annually T·!hic~t· vrill be use!ul: for 
future expansion of t'l-te existin<> industry. ' .. ,. · 

154. Gabon has been.cQnsitl:e:t:i.n.3 a project for the ex.nloration of Belinga deoosits 
('!i'e 65 per. ·cent -·. q;boW: L;i billion tons). In ort<.er. .to exploit these deposits the· 
t;overnmerit of Gabon established a joint venture w:Hh Sonife.r (USA and Pest Eurdpe~n 
Cot"\pany) ~·rith 6•1 per cent (qabon) equity participation;. 

155. Liberia's iron ore ex·,ort to USA. comes to G ner cent of total USA im.port · of 
the ore. In 1976 this export reache·1 1'8 mj.llion tons. 

156. In 1975 the Association of Iron Ore E:koortin::>; Countries (AIOEC) ~·ras established. 
S()"l'le African countries are "'embers of tqat ho1y as ·:ru'1.isia, Libe.ria, nauritania; 
r.lgeria < etc. 

157. In Egypt, iron ore is found on the t-Jest bau1.~ of t',,e r!ile in the Asl-Jan area. 
Studies of this ore shc~Jecl. its suitability f0r the nn11duction of Thomas pi~ iron 
in the blast furnace,· .as it 'is haematitic in nature t,!ith a:t average iron content·.· of 
44 per cent (Fe) and an average phosphorous content o-l' about l per cent. Coiiseqo.eotly, 
the Aswan ore ~-,as exploited and prepare~' to be used tn the T~elt'iari iron and steel' 
blast furnaces. 

------------------
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158. The iron ore potentials of 70 million tons (~dth S'l-61 per cent Fe) have already 
been identified :.in .va~ious areas of the Sudan.. The countrv .has planned to install 
an integrat~d :.st_e~l ~Oml?leJ-: •·rith .a. y:ear.ly cq,pacitv of or,g ~ii'i':ion ions at l:rS 1,5001 . 
million but, t~e feasibility st~dy costs of :;:ns j million co'uld no.t be made' availabl~. 
USA and ~Jest Germany firms have been· contactet:i.. Tl,.e couritry has no compiete data · 
on iron ore-:ideposits, market sturly ancl 8lr.illet.;l ,nanpor.rer. 

'i-

~ J > ('• ... ;'\ { n 

159. The iron .. ore depasi ts have been c1iscovered ·in· a nunher of· ~laces; in the P_ed 
Sea hills anrl··th~: 1Juha illountains at .Jebel Al:m Tt!lu ... Some of them a:r¢-

(i) Karora-.Redr Se.;3.!,hills. near Et;h~opian bor9er. estimat;eC. at 20 to 25 million 
tons qf 50, per. cent '?e l' mag,n~t~,te "t-7ith carbonate 

(11) Sofaya-·Red Sea hills ·" 14 million tons of. 40 to 50 per cent Fe~ magnet~te· ' 
type· 

' ·: ~ f I . "':t . l . ' '- · • 

.(tiii) .. Fod:i\a~an~~·P,e~. Sea hfils - 4 millio~ tons of 60 to 64 per ·cent· Fe, 
magnetite tyr>e 

·.r ',·:·.J·· ... i '.: :~' 

: -.:':)T, 'I, L' '•l • • • ,.. .·-,. 

(v) Abu 'Iulu-tluba mount'atn·s - ini~·lal :r.eS!e'rye of 35 million tons of 6l''\>er 
cent Fe. 

' '',J 

l60,..;Fo1: '-~he moment KE}~ya h(ls n~ exploitable prErs ancl depends ort imp~rt of 'steeL 
Several deposits of iron ores ·have been urospecterl. A pyritic deposits at Bukara · · 
is estimated to contain 17 million tons. The hematite ore body A.t Horila mountain is 
bel-ieved to,~o.Y!fain. gs.m.uch as 1() T".illio?, tons of ore at a depth of 3'l metres .. The 
main deposits, o.f. iron ore are .ir.en~ifi.e~\ an•1 hein<> considererl fqr inve.stmerit i"'l the 
coastal prQVinc;;:~- and 'Je~tem. ~<.enya~ · 

. ~ ~ ') :J fJ ;-) J .; .!' ·:·· ' I '·.-. :_ ' , , .. ,. ' : ' :-_ · : ' ' ;. , 1 f.-. ... . • , 

161. Uganda ,;h,J:.s. ,J?Ote~tial :;iron ore res_;;rves. l'hose rescr-v~s cons~st of 30 million 
tons at Sukuru, 48 milliori to1l:s a,t: :',uku~~L(l·~it'l:l' 1~ Y'er ·c~nt '!1;02) :aru~ ;.~ ·;nilliorrlt~ns~· 
(60 per cent r.e) at 1.:f~ezi. In order to c:evelon 1ron ano steel industries Uf:ancl.a · . · 
needs~ 

. .. ~-; ! l 

(i) renovation and ~o;lernizatil:m of existin': miv.es 

(ii) 

(iii) exploration' ~f h~:rn~t~t;:e depc:>siJ~· in· !<i~ezi Uron ore)) manganese ore ~: ;··· 
in Toro, nickel ore in Mub£mde area·. 

162. The co.untri ,1;)~-s~~~ses all, m~.tallic mineral -:h~posits requireil. fbr basic metals 
:levelopment es.pec.~p..l:).,y .. t~ose ones uh~ch. are si~nificant to produce· the highest 
quality steels arici precision met'allic proc)ucts ~ 

163~-. ZaTUbia ~ s iron ore deposits, at T.~asumba;I.esa and Soh1ezi are estimated to be 
30 \nillion ton~. and 150 million to~s reimectively. 

, , r • 

164. 1iiger;;i.~ l;l~s iron. o~e. ~~~p~s:i,t. (rt~'l\pe_.)ill)_ ?hich is esti~ated to be 400 million· 
tons. The country envisages to concentrate quar'tzites at the o£e concentr-'ltion 
plant to ~e constructed at the deposit area. The annual plant requirements' for 
concen.trates tvill he ':! .1 m:tl~.io'1 tons. 

* bS = Sudanese pounds. 
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(c) Ore processing 2'}_/ 
'. 

165. The cit~ p.JJcess'f.rt:g. vafl;es depehdin'!, on the tyj)'e of raw m::tterials, :the techniques 
available t6 upgradJ;' tlW(\~etallic cont"c:~:nts anrl 'to lower the impurity ~angue. The. 
reserves. 'oftrqn''oh~s 1ri dJ,telc,p'ing countries include· hotl-t hic'l-t and ·.lo~il' !';ralies •. 

,. ' . . . .. ' ' ' :'1 ~; ~w r.· •. [. t'<. '. . '' ,i • ·: ;· ··' 

166. Naturally occurrir.;>; iron ores contain iron bearini; minerals.;, ~ar1.~ue mate~ial-$ .•. 
and othet impur:i,ties. The v.:1lut:. of a hinh grar1.e i:r-on ore is determine.-1 not only 
by its. l1i~t/ir(n;1 content but al.so by Ls gatt~ue•'l!nd impurity contents the latter· 
will exercise si·mificant effects on the econon~.its of iron anrl steel making •. 

167. rr(~b~f itbn. lind steei'·p-roducing:· coiint!ries ·of t 11e t-1orld; these aspect~.na"e . 
received comprehe:1sive study anti· pract!:Veai · ii~tlen'in ter'lls of what is current;),y termed 
prepara~f-?1?-,• .. !'>.izin~ a·rlCl treatment of the iron ores. 't-rith a view to charge preparerl. 
burdens in the'blast furnance to obtain maximum iron productivity and' low cok4'rates, 

168. The p~eparation of the iron ore and its treatment outside the iron blast furnace 
,.,ill be reflected also in slag volumes, 'reduced flux rates' and'' improved meti!il quality\ 

169. Depending upon the mineralogical and petrological characteristics. different 
methods of benefication are employed to suit a particular ore. The methods include; 
crushing 9 gradin;:;., sizin~., washiup: and r:~et screenin~, gravity treatment, magnetic 
separation. floatation 9 reduction, roastinG and dryln~. .r: 

170. Blending of iron ore is one methods of tl:le preparation. Highly siliceous ores 
m.ay ha.ve to be 'TI7e,G:.J3round fine followed by Wet magnetic separation ani agglomerat.ion~. 
etc •. ~ such ;/:l,S sintering i nelletizine and ''briquet in?. · .. 

• , i' 

171. Sinter:ing'1s. one of the most widely adopted processe'sr at present 'because of it's. 
economic and techtloio~i'cai advanta~es. : This ·process Uses a ~dde variety of l'lastes · 
such as coke breeze mill scale: limesto::w an..J riolomit·e ·1us:t;. lime· fines, and blue 
dust. l'he s;i.n,'lrin,c;o~ iron. o'te fines is r.accivinr, univeronl recognition today. 
Sintering. and pcll~f,izi.Iig arc conple:1cntary processes··vhi.ch p-rovide the feed for 
modern tron pmeH,i,-tis iu the hich capacity blast furnaces of today. . .' .. ,. 

"-t• 

172. Pelletizing has also become univetsal as a means of cchievine a hbher value .. · 
added in the exportablf~ ores ar .. l in increasing prorluctivity of the blast furnace 
and output: 1n steel makinP; (electrometallurgy). '! ,. 

. . ; . . . . 
173, Pelletbinr, of the ore fines to produce high grade ox•ide' pellet:s: iS''llotV' 1 · .r) 

universally accepted ':for' iron and spon?;e pro~action hecause· df the!it' hi11! iron 
content'·· unifc;>rm, .s~ze st.r_ength, at'\d r~ducibility characteristics. The pellets can 
also "dthstand lori?, distance rail and ocean transportation. · · ·· •, '; · 

. :..~ . 

174 •. Pelletiz;i,ng .:is. adopt!=J wher.e the ore particles are in a very fine form either 
as a benefiC.~ated 'pro¢u'ctor' nadn~hy occurrinp.;' mineral like blue· rlust. · ·P.elletizing. 
is also an additional means of prepaiin~ feed stock for the produd!ion of spon3J! : .. ·,~): 
iron in modern direct reduction plants. ·, :: ;C:L :· 

175. Pelletizine; plants ~for using pellets nre usually built· close ·to •the mine sites 
9r near the s.teel plants for the local biast furnaces. The developed countries ;lisen 
the ,Pelletizine process long t::i.me arro. ''ajor ore procucers in developing countries 
are 'los:tl,y pl;'q.ducing h:f.gh grace: ores for export:. whilst the low grade ·o're is dumped·' .. 
at the mine s'ites.: . . .. ' : ·. - .. 

23/ See Annexes III-·D ~ III-E and III-F. 
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176. The world-pellet production accounts·now for over· 20 per· cent o'f the total 
usa~e of iron ore. The Q1ltput of the pellets hB.d reached about 175 million tons 
-in-l.9.15. •••.. The . .level of:,p:ioduction in Africa v1as 4 • .G5 million tons (1975 .figure). 24/ 

. r ··: ;-t-· .-! ._.· -

-~ .'' .-. )" .. ~~ '''"t~t.,_ . ..o;; ,- ._._· •• _ .... , .·*'·~::~;·_ .. _!: .. ·_ .. ·: . ' .. ' .. · ., . 

·177~ In 19:74· Hauritarua nationalized a large· company ?~iferma-property of Intema-· 
tional.'t~nsortium -(50 per· cent of ·:l!'r-ench capital) ant:!. installed a uni-t for: 1J.leneficia· · 
tion of iron ores with capacity 1_') to 12 million. tons of relatively poor ores. 

17-3. The ore preparation of Ast-7an. ores in E:,ypt is achieve? by cr1;1s~it;1g ~~.};uitable 
size.'· The ore is ,then transported to Helwan by rail or I!ile barge~~ , ':fP*{~~'Wal)aion 
project j fpr !ielwan iron and steel plant T•Till make USe, Of. ~he iron ore fi'orn. the 

. _Bahariya l;"'rgion :• \iJdCh is about 350 km to the ~outh t,Test of Rell'lan. The iron ore 
· ... of this region ~s _much richer in:· tron (56 per cen-= Fe) than that of Asl-Jan (42 per 

CEmtr •.. r . . 

179:!; .Th-e· ~leil.waai.sintering plant production at .full expansioP. .at. the~· first stage is 
about 3,14 7 tons and 1, 714 tons of blast furnace' si!nl;te.r respec·t:ively. The s.intering 
plant consists of 4 units. 

180. As regards the iron and steel indt1stry of Sudano it is being considered to 
process the chf()~~e~ }1'1tQ ferro7~lf{1.01"li}lm,:be:for~,e:"tpor.t,'\ At. present: th~ project 
is being studied ljy :the.: People's Republic· of China. · The estimated capacity is 
25 9 000 tons per annum t-'ith an investmen·t cost of LS 50,0 million~ and exportable 

-·· ·-· -~·qu.antiti.teS-.Of .fet;-r?~chromium amoun~ed to· 450 milliq~ annually. There a;e ne~ds 
for detailed feasibility studies .on t;VPes of alloys an:~ market. Foreign collabora~· 
.tio~'~:; .. re9,1.1;tr:e~':to ri7ovide :mr~:r;:k~ts, PCIW'fJ~ ~d·.~'~chpology~· ;At present th:e Sudan is 
opetatl!El.B,:.tl'tre~','.chrome ore mines Yith the·-Japaneee~ · · 

131. . Tunisia has one pelletizinP.;. plant u~inp.; local irori ore. 

132. In Nizeria the iron ore rleposit at Itakpe (near Ajaokuta) is now.£:onf~'t'J!Ied to 
D@ of average quality. Although it is intend~d to export this ironPu~hich· 1-s 
quite plentiful. Arran~e1nents have been made to in:1port !'lit:h quality ore from 
Liberia and Guinea for the IU~erian :tndustry, at least in the initia.l 'petio~. 

(d) P,educinrt a~ents anQ. energy 

183. The coal depcsits in Afric;an countries are given in table 3.5. ,,;:•irru:. 

184. Sometimes coking coals we~e being:used in limited cases for nori~m~taliurgical 
purposes such as generating power. Measures are needed to ensure that coking 
coal should be reserved for the production of iron and steel. · 

185. Fo!med coke had not yet been applied to large blast fu:cnaces, but· the-process 
tnight p'erhaps already be suitable for small plant,s, and it would be usef.1;1L to 
continue developing the process·: for use in large plants. 

t • r: 

Source: ECE. Steel/Ge.3/R.3/Add.l, p.9. 
.., r 

,,• 



1, ·Jntal?le -3 .• 4~ 'Porld coal r.esourc~~ (b:z types of coal) 
"'1 ~ J '' ,., }·. _[ . ',' 

,, 
\ .\ .. .---~ .. - '· .,._;i..~,' ~;;,;· ·~· ·:,_, --4-......__.,~_:_ ___ ;,__~-.;.;· ....... ·.;.;··:...· ----:::--.....;..-'--_:_-...;_...;_.;.;.;,.....;_....;;.;,.__ .................. __ _ 

Type ~esources 

. o£ . ,B. ill ion m~iric ton.s unl~s~ _.o.tJ,1erwJ,~ i.l1dicated) Per-
. coal.. m~a.sh:r~d . iruh.cated. inf~rred · "•·:· ·.total centaee 

Afr'ic~' .. ; . H and,. A 

. . :. • . . , •. , , 1 , • , ,.• B and L. 
: ~~.~,:~~n:~. of tqt~J .. £\11 
· ~Ustl"ibutton} · 
. J:~r'+~ .. ~·:: ,·!, , ....... '. : :~~·t 
1 .. : ·~···~ .• , .All. ( 

Distribution 

30 

30 
"•',' 

13% 
759 

,· 296 
i' 055' 

·7. 4% 

61 
1 

6~ 

27% 
. l]57 
. . 617 
;2,394 

17% 

l3S 
607o 

6,~55 
49207· 

~0 ~6'62 
75.6% 

229 
1 

:f3a 
H)O% 

.~:..971' 
. 5 ... 140 

14'.111. 
100% 

. 1.6% 

·., '6"' 6"1 
•. J 0. #03 

"36. 4% 
100 % 

H.'anitHA:;:w!ifard::eo-.1 {bituminous', hir;h~c:alorie·d sub:...bituminous')' plus anthracite.' 
·~;:rrB:·aild L,...:;; Brow.rcbal·:an:d li:~nite.F .. ') ··· · · · ·.·.:·c 

Source: Institute of Foreign Geology of the USSR, ](}74.· 
... ' ··;·, 

,•: ,"' .1, I 

:. ··~~ "'·77~~~~:~~:5~ ·.· Coa~ ,Coeposi'ts in:·.4£t~c~~· c~~htrtes. (million ton~) • 
·;-;':f:': 

':.';1. ,.j':'(r.::: t_:, ·.·t~, .f" ···, ... ~_..~T. 

s1lbregioris ~ -: . 
. l'.l"ttarltl:i.! :) ' !"'; ~ .• ·: (/;' 

~?r _g.g.uat-ries .,,, ... ,.,]. 

AFR.ICA 

1. Eastern & 
·· :) :'5-aJiwenx · · '· 

stibte}jions• 
!' .1(' ~( :i ' ·' 'f • 

11 
' •• •, .i .!· I 

·· ZfYt\b il:a · 
- Botswana 
- '1:alawi 
- !fadagascar 
- Hozambique 
- Swaziland 

.if.~) t~)'!ar~~~~~.l?,~('·' . 
"~ , .. .-, .. 'i; . ; 

2. Hes t · Afri'can 
Subregion 

59,,330 

?.30 
1 '00() 

100 
330 

.... ·. :400. 
5~000 
;,,.,,3,00 

.~~"-' ~~;NigetiaL· ' ~: ' .. r.1: 300 '' 
-d'1ig.eil" ...... :o·.: ,·, •• 5 
- i"a,li 2. 5 
- Benin 
.. Upper Volta 

Sierra Leone 

* estimated. 

75 
400 
15 

120 
100 ., . 

2~000 
.h250 n · 

.59,220 :29,515 

. '230 75 
1,000 4!)') 

100 15 
300 lOt:> 

: 4t):O ··. , : lOi'l: : 
5 , 000 2. />00 
·' .wo 25tl 
r; ··~ · _I.. · • • · · · 

450; i ·:·) 456 ·. 
rt.:~.~ , : :;· '\-:s 4?,0 ... 

:·.n. a. 

.... ,. 

30 .. 
. 250*· 

ni·::; ' 

.2Q 

! : 

20 

f / 

··· :·,./·6Q :...; n.a4 
n .• ..a·.: · , ... n. a. 

2.5 n.a. 
n.a. n.a • 

.. a-.• ;a. n.a, 
n • .a. n.a. 



Subregions 
. .,.13,nd, 
countrie~ 

... 1 .: .~;:: : ~8 

... Hor:ccco 
·(tnth~:ncit'es) 

·- Egypt 

4. Cent£al Lf)."Lc_g.E_ 
Subreg:!.r:n 
--..-~--·-· 

," Est:i..'nated. 

IotrJ.l 
coal reserves 

Total · -r-eliable 

.., , .. lJ c ~ 

100 30* 
1')() 

50 

C ::,~::_~, ..... :;.d Ei:'ot.m. · 
anthracites .coals 

Total 1eliable Total :'"'.elia.ble 

JOO 10 

100 GO* 
190 

100 50 100 

Li,p;nite 
Total · ::telia.ble 

Sourc:.:;t". · (1) 
(2J 

~;tat:'_;Jtics the Institute of Foreign Geology of the USS!"~J! l:,t7C. 
fj1ffiCL estimates,. NP.D/Hl'·I/1; 1976, 

. lfl6 •. Th.;;1:"' ,1:;,·,::; cevc~p.l cou:':'!tries Ji'Iith a sir:nificant potential for the expansion of 
coal pr<ld•lctiun" not: only for internal use but also in some cases for export. 

107. The count:.::!.es Hit'' ~nown co<il resources can "-e ~rouped into a fet>! categories., 

133. First gro-un r.r:::::n~ . th.e l!'J..:Jj or oil-ex'[)orting. coun trie~) Algeria and T:Up;eria . have 
fairly la:,:fje Ct.:o3.1 TIC''!~P'ilti.al:;:;, 

189, i2, p•:::C'l<i:SS2S j ,_;;:ge C\ep03itb of ·sub-bituminous COal· hO~·YeVet, lack of 
adequ:1r.' t>:-::JH~;~c·)rl: c,,p:::.t; has re::;cricterl their development." A nellorly discover~d 
dep.') . .:dt <"'t L,1·i..:f '· •.... ttJ.i.:f:c t0 ba of cokin~ quality anc1 consideration is beinf~ mad.e, 
to exploiti-r-.g i:: .t::.·· .::~~~~ 1 ~' 7 ~-'-·"' "'"'! .. anned iron T·l:J~~ s~- l7ork.s ~ 

. . ' 
190. ~lg:=~~L<::. r: ;;:~;c:;s(."; :}eY~::;.;l coal-bearin~ basins~· particularly in the south Oran 
res ion,_ wr:~:!:"(o ::)H.:. coaJ ii3 cf colanp; qual:J.ty • 

. th.~ :?.f:'oue cH···expo;:tine; countries have the ·capaci'ty''to increase their 191. "iq sum •'; 
internal U:3i~ . thus releasing more oil for · eh.-poxt. 'Their oil reve-p.ues. could 
p~ e:;ed tO flev~l0p .t".O~ll ;:' .0,-IUCtiOD '\:;ThiCh C2ll prOVide additional and USeful local 
employment. 

192. The se::cnd ;,::;:>:ollf countries cons-ists of those ~-d.th a significant oil industry 
and in c.ddit:...oG., -"· ~3izca1:le flOal p't'oducticn CapacitY~. The group inc~~:J.~s: ~e;ypt. 
Egyp 's lmo~m co.s.l reserves.-are alL in"• the Sinai reninsu1a and as such have not been 
of benefit, s~~' .. c.z, l . . I~~ne-~terM" effor::s may res ttl t in· the openin8 of nel>i. mines 
~·lhicll 't7:1Uld :3ypt · .Jt only to become self~sufficient'~in coal but also to 
export some i.:o other countriec :l.n the •·Iiddle East. · The return of Sinai to E~ypt 
t..rill brir.::; b3.ck t:tc cld c.:;al nines, 

• 
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1(13< A third ~roup of countries which, while they do not possess a major coal in~ustry, 
have si~nificant coal deposits, Bots~;rana and S•·raziland have limited internal markets 
for coal and,. therefore" couL'. export their coal or electricity generated from coaL 
~!orocco' s coal reserve are anthracites in fine form. •"I<-dch co_uld he _t,l~~-d for power 

.,______ :jeneration--and · in:·~!t~e foi'ii:C of biiquet;tes ·as a smokeless fuel for dom.estic and' :in::ius
q·• ~t;.:i.~l purposes. ~iQ;:a;r:ibiqu~ poss.esses ,the only hard col:in~-coal resource in Sou·thern 

1 
r:.t.&fc;r:t~:r:i;.th,!al}:)e.x,pi::)!'t'fJ?,(?;tentia~·J rV~ry ~T::u:ge coal resources are reported to exist 

- -~··-in·-Zaire·-ho"rever t:heir e:r:nloitatio~1 is limited because of location. 

1'/4. Zambia's present reserves are sufficient to meet >1.ol'lestic requirements the 
count-ry is well-endm·Je<l vd':l:l ~y:dropm;er potential, l-Thic:l may reduce the opportunities 
for coal use ir. electricity gerteratimL · · The coa.l -cotential of ~ambia is 33 million 
tons at SinazongHe 17 millio!1 _tens at ]'amh-3 anJ ,lO million tons in I4onze area. 

Table 3.6 · The porLl and Africa coal production (1~76) - millior>~~':?.. 

------------------------------

Horlci 
~.frica. 

~'til lion · · Share 
tonnes ~ 

--~~----~--------------

2,1~62.55 

78.C9 
101'} 

3.2 

195. From the above , the extract_ion of coals in. the African re~ion is ve-r:y lm.r. 

196~ ,In 1"77, tl~e total coal.production in ·?ambiq was ';62 ,12lt tons or 13 '1lli-million 
kwacha by value, The coal is mainly mined .by ~1aamba Colliery Ltd., from open 
cast near Sinazongr1e~ South-East of Choma. 

197, The good quality coal durin~:; 1977 uas $57 to ;:65 per ton in the United Stat~s 
of America. Lm·Jer quality v1hich requires enrichment alon;~ -vlith hinh percentage of 
sulphur content was $US 31 to 35 per ton. 

190. In the SudaJ!, .there are indications for natural gas anrl petroleum includin~ 
favou:r.able prerequiaites,for the development of basic metals and en~ineerin-:,. 

'.:;_;., .'1'. . . 

·... : . . . ( ., . 
199. Cnt'.rcoal can be cor1sidered for iron sm~ltin~ in countries which lack coal 
resources but '\)Ossess ro;ood forests anrl forestry development pro~rarnmes. For ~~enya ~ 
the_,.chaf,c_<>al could be us.ed as fuel in iron an,·l. steel production. 

2:>0. Coal production in ;-ar;eria rc:ached 59, 31'1 tonnes in 1977. The Federal C:overn-
ment awarded a. contre1ct to a I'olish firm for the 'n'3cha:lization of t\:·10 i:·iigerian 

'. ¢c;)il minJ~' an·cl t~e '~~~~blishme,n:f;:· of a coal r"ashin[" plant at a cost of M LL 5 million 
Th~ '(l~rpose of t]Je contract t.ras .to increase coal prorluction and to brinp, th3 ouality 
of ~ageria ~ s coal up to international standards, 

20L To meet th~ Ajao\lkuta iron and steel plant reouir3Tllents for solid fuel a 
provision ;is maci~; :or. e1':! construction· of a coke oven a.nrl .by~·pro,!uct ·plant y ~1hich 
completely, COVers th.e requfrements of the i 't::OU··makin~ Process anr! of the sinterin'! 
plant for coke ';reeze .. ·The' coke '~~Till be Droduced from. the coal blend urenared from 
the local ,05 P.~er ·,.cent). c.oals (Laf.ia and Enugu 'le~osi ts) anJ. partly im~orier! (25 per 
cent) coking .coals mixed in Jifferent nation 

, : , c'·;r ' 

" 
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202. The followin~ -t~qle giv~s the st:t'llcture of African energy •. t~<?t;ld J?rices · · " 
for gas (1000 H) is $US 38 (Netherlands 1976) to 84.7 fAl~eria liquid gas), 

Table 3.7: Structure of African energy resoucces in 1976 in per cent 

Oi_l ___ · ~!atural P,as Coal Hydro-energy ·-- nuclear Total 

·45 .6 6,9 100 

(e) Availability of ferro~·allyos, alloyed additives and other ra~., materials 

The raw materi.als for the production of good quality steel exist in varyin3 
measures in many countries of the region as shown in table J.B. 

(i) T·fanganese 
•· 

Table 3.8· i'1anganese de_eosits and extraction in Africa 

Deeosits~ mln tons Extraction 2 thousand ~tons 
Total Reliable . :::_content ~ 1974 1975' 1976 

AFRICA 3,317 2Jl 
! ; <·.<' : 

·n.a • 
. ' . ~ :' 

1. Eastern·& Southern 
Subregions 

Botstvana 1* n,a. n.a. 
. . Zambia 1~~ n.a . 50 

. ~-Jest: African Subre~ion 

- Ivory Coast 13 "' 20-50 :-~ 

- Upper Volta 11 r- up to 52 (.:,• 

- Ghana 10* 5* 25-50 246.6 403.7 311.9 
- 11ali HI lf 45 

3. North African Subre~ion 

- 1\clorocco so 3 25-45 17/L3 130.9 117.5 
~ Egypt 1 1' 22 n ,-a·..:: ·n.a. n.a. 
- Sudan n.a. 

4. Central African 
Subregion 

- Angola 5 n.a. 50 6* n.a. n.a. 
Gabon 200 200 ' 50 _2,138.0 2,245.2 2,216.3 -

- Zaire 10* 2 45 308.6 308,5 300.0 

* Estimated. 

Sources· · (1) 
(2) 

Statistics of Institute of Foreign Geology of the USSR~ 1978. · , ·, · 
UNECA estimates. Present statt1s in develoor.tent of 1tineral resources" 
:JRIJ/t1!t~/1;. ·.1~:76. c. ·:1; . 

., 



Z04. As s2.en ft'f'f. t:a.hle 3.8, Gnlor:. ~-.~acts··ar_rt·.t:llly 2,0 rrilli-:Jn tonf' frm the 
deposits at ~1oand;1. At the beginning of 1977 prices-for manganese were SUS 69 per 
tarl -{e;-t. ~tlf.nJtic porC'' I:JSA) / ferrc""Ct'lrtqatl'tf~·~::;.:e.. tms (~us 41S· per. ton:. 

. . : . . . . , ~ . r . ·: ~· ~ . ~· - ~ . . ' 

UU · Ch:. omi tes 
-~ .. --:--.---

205. Dep~si.t_s _?re available in the Sene~aL. th~ Sudan z Keey)l and ;.Ia<lngascar. 
The investigations in Eastern P.!lTt of the Sudan (In!!essana hills) revealed the 
deposits rt,:, not less than L 0 millio'1 tons (Cr :_/l.

1 
.,.54. oer cent) and. some more 

million tons of ores with cr 2~ ::::35.40 per cent content. Kenya has the intent.ton. 
in prepartn3 to extc:-act C.epcslls of chroi'lites at ''est Fo.'<ot Nith foreif;n assistance. 
In 1976 r-ra(1a12ascar e~~tracted sor1c:~ 169 th.onsann tons of c~ro~.1e concentrates (Cr

2
n, ~ 

50 - 52 per cent). - -

206 .• · DepdEiits· of· chromites can be estimated as follm-rs · 

:.\ar!.a· ... ;:wcar 5 million .tons· {r::r,o,., "" 3'"~ = 46 oer. cent) 
. -~ ....J 

Sierra Leone 2 miliiori t~n~ (Cr
2

0
3 

- 45 pe~-·~~~t) 

(iii) Nickel 

207. runty per cent of this metal is ·'used (as statistics sbd#) iri ferr-ous arid ;non
ferrous. metallu_rgy. In US/\ metal industry. for instance '•4 per cent of nickel is 
_use~.t!-'b;y•'f;-¢n:o~s ·_met.al~urgical industry. 30: ~er cent of Hhich is for the pto·iuction· 
of':sfainle!3s steels~: .·111. no.n >_fe~!:OUS allOYS i'1 per: cent of nickel additives are 
used. Latest available figures i.ndicate a price of. :!ius 5. 3 per k~ ci-f' nickel. 

208. Total African nickel deposits are estimated at !i. ,151 thousand tons (this includes 
proven deposits of 1 .100 tons) in the follm.fin~ countries: Bo,t;·st-r~na ~ ~l.ada(',a§IC;lr 
and ~i.orocco. 

209. 13otswana · s total de!Josits ~re (5:10 thousand tons). Mada~ascar has abOu·t {:.70 
tltousand tons) ~Jit;1 ~a content in the ores as from 0. 7 to 1.5 per cent and Lt., per 
cent respectively, '1orocco ~ s figure :!.s not f:lVailable, In Zambia.~ expJ~f'~tiorts Are 
required at ~~unali 0 South of Kafue. 

210. Production of this t:!letal .in A:irica in mid-1970s can ce indicate"c as follOHS" 

Africa: 19711 - 37.7 thousand tons 
1975 36.7 thousanr! tons i'.:: 

not ·r.vana: E 7!~ -'·3.-"r- thous.and tons 
1975 5 .l• thousand tons 
1976 - 5.5 t~ousand tons • ;_ ~·: '· .! J ~ ·. 

Horocco· B7l: - 0.5 thousend tons 
1975 ~ 0.5 thousand tons 
1976 'L 5 thousand tons 

(iv) Cobalt 
_.l -~ .! .... 

211. Cobalt is an ir\IT)ortant "laterial used in th~ pror1uction of heat resistirr:tanrJ 
high strength steels~ It is alE;o user1 in the armament industries includin~ the 
production of f.i,re arms;· Thirty per cent of its industrial 'use is in PE!rT'l~l1'6ys ,, 
sintered cut tin" tools~ and 2:) per cent is use<l in th~: uroduction 'of gas. turbine 
blades, use~ .. as prime ~overs in tndustrr and aviatiort. · 

_________ ,,,_ ...... , 



;>eposit~ thousand tons 

AFRICA 

1. Eastern and 
Southern 
African Sub-
_!egions 

" Botswana 
- Zambia 
- Uganda 

2. North African 
Subregi~'f!. 

- ~Iorocco 

3. Central African 
. Subte~iof! 

- Zaire 

Total Reliable 

2,.343 1,200 

26 26 
370 25"1 
700 11 

13 13 

201 

---~·----·-
Content Production, 

Co in ore~~ 11)74 1975 

?1.29 17.79 

l). !)6 1.D3 (),l)fl 

:; .. ~Js. ~: .. 25 1.% 2.11 
I)' 1~-l. '1 n.a. n.a. 

. ..: .. ; 'i~ ~6: l.i .. 
.. 

1. 75 1.96 

0.1-1.0 17 .. 55 13. 64. 

r.nmr.A estimates. NP.D/MW/1, J.:nr. 

thousand tons 
--~·-··---· 1'97~. 1977 

ll; < 77 

0.27 
1.00. 2.7 
0.071 0.1)69 

2.0 

10.7i1 

Sources· (1) 
(2) Statistics o: Institute of Fore.iijn Geolo~y of th<: USS'Tt.,, )~73. 

212 •. The table indicates that cohalt ores are availal:lle r~ore abundantly in Af~ica 
and pb;xl'Clced as a by-product in copper and nickel extraction. Za:ire v s cobalt· 
produ·ct:Hm is by· Geca~ines Company in its CO"J!'I1r·~col:-;:~.1 t operations of ~amoto deposit 
in Kolwesi area. That company is also going to begin "lenufacturing tt;;o neH deposits 
in Shaba area. 

213. The main Zambia sources are copper-cobalt ore() of ;J1:ana and Chibulurna deposits. 
Baluba mines have been under exploi.tation since 197 1

:. ::hese deposits are estimated 
at 100 thousand tons (cif'CObalt) Hith assessments o·" co:;alt in ore as 0.17 per cent, 

214. l'forocco~::; cobalt production is 8 thousand tons annuAlly, Importers of t\f'rican 
cobalt ::1re USA and flelgiur.1, For example, Zairee.Xports 47 per.c:ent to USA and 28 
per cent to Bel?ium. 

(v) Holfram and ~olit-denum 

215. Doth these metals are by-products of copper and uranium ·extraction. ~Tolfram. is 
base for precision. alloys> additive for the production of tool steels ·and wear 
resisting steel~ . 

. ' 

216. Production fiq;ures of w~tfram (r,Jo3 in. concen:.t:rA.t~) in Africa h~ve been ~iven. 
as 1.06 thousand tons in 1974~ Ll~') thousand trms. i.n F'75 and a reduced production· 
of 0. 93 thousand tons in 11)70. · . . · · 



't't<ble 3.10: Production of ~"Jolfra.~tl ln three African. count.ries 

Zaire 

Rwanda 

Uganda 

0.24 

0.34 

0.14 

0.32 

0.13 
---·-------------------
Total 0.72 0. '32 

-., .. ,- --
197.$ 

0.10 

0.51 

0.93 

217. Price of t·Tqlfram (Y:!u
3 

in concent:rates) is some'!tlhere arount'l $US 12 ~~;r kg. 

218 •. ~~olibdenu!!' is m additive for profl.uction of stainless steels. 

(f} Fluxing agen~~an~~~Allorgleal refractories 

219. In Egypt after extensive reS<;larch it .,as r'l.eci -8,-, to exploit the litrtestone .,~, 
from Benr~1-' ..... llaled Quarries in U_?ryer :Sgynt. ·:':'he limestone in this area is a suit.able 
flux for the production of high. o:uality steel in tbe ha~;ic oxygen converters. 
Initial production capacity of the qu:1rry '"as 6:)0 .-001) tons annually. "'he e~loita·· · 
tion of -1 olomi te frotr~. r-:1 A0.abia 0u~rry is reac!J inrr an ann'.ial capaci t•.r of 100, 01)0 
tons per annur:o .• · 

220. In Kenya the .fluxing -materials are abundant in the form of limestone. There 
is a large deposits of magnesite of gooJ quality an<! sui ta..b_le; for· use as refractory 
rat'i materials. The country ha:s also reser:Ves of fluorspar, ·J.iatomite, an<'l kaoline. 
The stati f:ltics below, sh~r. 'the level of pro<1.uction of t~i!=l g;r.oup of Mineral {l~r7J . .. 
figur7s) ~ · · ' ··' .· · 

.. ,,; Table 3.11 
-' .. ,:· 

;:: 
---------~----'"'--:-· -··-------

Diatom;!.t~" 
Fluot ·;-<r: 
Limestone products 
~1agnf-ltite 

Kaolin\';; 

{" 

Quantity (tons) 

. '2,.!'1i'l 

124,000 
77r826 

3,575 
t:1.'35 

Sources· (l) n~-tECA esti.ma,t:eflr 107;~. 
· · ' · - {2) · '•lissiori estimates, 1979. 

'.' 
Value in K.Shs . 

. 63,466· 
1 • ~,62. ·; 000 

523,366 
3~.r302. 

'12.1176 
•.:. 

·;,. 1 

'· . '~ I .·· i 

221. l'1ost of the minerals extracted in Kenva are. destiiie,-'<' to .17ore.fcrn marJ.tets .an~ 
only insignificant'quantities are utilizer1-lo:::ally, e~g~ m:il1erals pro<'luc~C' and, 
consumed. in the country in 1976 consisted 171 3'76 tons valuet:'l at lC Bhs. 3, 1'7:'3, IJOO. 
!<enya' s export is shown in table 3.12 (bv vabte in K. Shs.) , 
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Table 3.12~ E':Worts of f,l~~~q agents and refractories in Kenya 

(in i(. Sh~.) 

1974 1975 1916 

Lime 3C.l 84.4 

:;agnesite 

222. Uganda's limestone v-·orluction and sales is given for 1977 figures with a 
prod.uction of 34 ,695 tons and sales of 2.,7r 1 tons. 

; ' 

~23. Limestone is mined at the limestone deposits from SuJmlu hills and Toroko 
Rock and near Kasense. The total production is shown above and estimated deoosits 
are 1a;2o million tons. 

224. Zambia has lirn.e anC. limestone near Lusa}';:a, deposits estimated at 21 million 
tons (93. 94 per . cent Pa,GO ... ) , are no\>l 'J.n<'i.er .exploitation .... , 

. .) 

225 •. Nigeria· produced,:l1 ,i131 tonnes of limestone in 1977, detailed f,tgu.res are 
shown in table 3.13~ · 

i. 

Table 3.13: Prbdu.:..:tion. .of principal flux~n~ refr'!_c;tot;y minerals. 
l:.l!.· ~is~ria (in tonnes) 

1971 1972 f9?3 1974 1975 l976 

Cla;Y 9,207 2 ,Oii7 16,857 ' ~2 ,322 21,.036 

Li!nestone 813 '<125 l,t'/)6,036 1,30::i.,:7t. 1,301,800 1,650 ,26'~ 1,553,527 
~ 

.. 

Source~ . t•iission estimates. 

226. For sintering and }rol). 1Mk~.nq at 'the. Ajaok;ura iron an;d s.teel plMt, supply of 
raw materials from. ·the Jakura . limesto.ne .deposit and :9ururn .doiomi te de.posi t could 
be made available .. 

(g) Iron production 25/ 

Table 3.14: :African pig iron production ( '000} ·tons and per cent 
. ~r.l.~.?utput 

_ (Afri~§ includes Southern Africa) 

.1.970 1973 .. '' . 1974 . ~ 1975 1976 1970 .1~:16 
__..,;__ ______ ·~----·-·-· __ ,.;. __ . _.-__ ....;.__..:,_ ____ .;_ __ ---··--·--~._._---~....,.--~"'"!'--

Egypt 220 220 200 250 25(' 0.05 0.05 

Africa 4397 ''8'45' .5127 5757 6280 L03 1.29 
' . ~, 

llforld 42?1,0(1 1f9.+500 . ,S45GJv 470500 . 487900 100 100 
-"/·-' 

Source~ UN statistics. 

25/ See also Annexes III-D. III-E and III-F. 



African iron and steel per capita output 
' . ~ . -~ ' 

227. As can be '.H~en from tf1ble 3.15, this oer capita outp .t is lower than 'vorld 
average. 

•rable 3.15, Ou_!:~f steel pe~ capita 

------~--------~----~<~A~f~r~ica.includes Southern Africa) 
-:·· ,. 

1970 1973 1974 1975 l9'i6 

E$Sypt. 6 5 7 

Africa 12 12 13'· 15 

.,. . -~ '. -; 

: ~\tQ;r1ld '' : :·I;:.~" llB 133 . y' r .119 122 

UN statistics, 1977. 
; ,. 

228. Only a fe'ltl African countries have esta'='lished iron and ste'el plants.' ':Egypf 
is one of thern. 1'h.e main. plant is the Helwan iron and steel complex. Algeria 
is anothef!.E The original capacity of the Helwa."'l plant '"as 300,000 tons pet-; ~:rinUJTI. 
Later it was raised to near 500,000 tons. The '!)resent expansion scheme undai-way 
will be completed this year r"lising the capacity to 1. 5 million tons per annum .. This 
is a medium intcgrited~ 'ftoh 'and steel works' but there are also three other a\te~:!l 
mills with a total capacity of of around 75,000 tons par annum (b.To near Cairo 
and one in Alexandria). There is also a company for forqings and castings. 

229. The first blast furnace ~.;as blmm in 1958 ,,,i th an output of 250,000 tons of 
pig iron per year. The second blast furnace was blo~m in 1960 with another 250,000 
tons of pig iron per year on the basis of the Aswan iron ores which are met'iium 
grade (42 per cent Fe) . Lump ore is char.ged 1irect:.1.y i!lto the J:.last £ur::1ace. 

230. In 1964, a decision was made to expand the plant to 1.5 million tons of steel, 
to utilize the Baharia Oasis ores about 300 km from Helwan. '.!'he ore is 52 per cent 
Fe. The third blast furnace of the first stage expansion t-Ias blown. The fourth 
blast furnace was blo!.'m L1 1979 lo com};l .. ete tile secon:1 stage el~pansicn .. The Heh'an 
complex now consists of ·four blast furnaces with a total installed capad'ty of 
4,600 tons per day of~pig iron. The J.98C/i.~82 steeJ. ··requirements of Egypt are ~bout 
1 million tons per year. The iron rilaking is done t!ith self··fluxing sinter ·and the 
three furnaces under operation have 100 per cent sinter chq.rge, thus reducing .the 
operation cost dt:e t.o the reduced coke consumption (nearlY to ~i30" kg/t coke;, a:rid 
consumption reached 1,000 kg/t when the coarse iron are. used). 

. ; ···. . ' . " 

231. The reducing agent us~d in this process is carbon deii'ver.~-d -'f·rom ·the coke ~n the 
Heh-1an coke oven plant. Temperature of the air for blast furnace was about ?00 C. 
But in order to irlC!r~ase'iihe"-'productivity and reduce the coke consumption. (this is 
essential due ta·the scarcitY of coking coals) the ne-w blast furnaces use high 
temperature blast (1100° c' 1 hiqh top pressure and fuel oil injection into the blast 
furnaces. 

232. Low coke consumption, grinding the different charge ingredients to the noec1ed _, 
fhumess I J,O _ro,m ;Ls cc.rrieC:. o.ut before the. p.~ocess of aglomeration, introduction 
of advancedknow~how (oil inj~ttion, high pressure blast, etc.) , and installation :' 
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o~ two ·pig bastirtg machfnes (capacity of each is 1; 500 tons per 'day) have irnproveA. 
the :::>last furnace technology in this cour.t:ry. 

3
•rhe Claily production of blast fu~nace 

gas from each fur:nac.e is .:r:nor~ than 1 ,GOO ,000 !1l • 

. y.l,: . ,·,: . · .. ·· '• . . . .,·· •. ,... . .·,· . ' 

233,i '~~ ha,s two main· f.ounqries ·· modern founc:).z:y. arid khartoum Cen·~ral Fouridry. 
The latter- fol,'indry equi_t)pel'i with a cupola has :.a . .capacity of 1, 50,0 tons/year ;or . 
grey ca:st iron~ There are studies to ~?$tablisn. an .iron. and st~ei. cornple~ ·.With an 
annu~l ·capacity of one Million tons ~t a cost of :,s 1, 500 million.. The demand (in 
1983,) for 350 {_odo tons of s ~:eel prodU:c\~ each yea l:' could be satisfied l::y utilizing 
indigenous iron ores, charcoals, natural gas, limestone and· ot:1er outputs, electrical 
energy and the existing transport systems (rail.- river, road). The Government is ini
tially considering a min,i-steel !11:1.11 of 50,000 to 1()0,.000 tons ann-.:<nl capac::lty costin'c'!: 
!JS 25·-3.0 mill,.ion as 2. pilot: plant until the quantity of iron ore deposits and rnatel"ials 
and market are assessed., · 

234. Tunisia: The Societe Tunisienne de Siderurgie Elfouladh is ~n.inte~rat~n iron 
and steel plant. The plant consists of a pelletizing plant 3.nd high ow~n for iron
makina. Some statistics on install.~d capacities an"'l. actual, production are shown. 

"~iii table 3:16. bela~. 
.-rro:.·. 

· .. , 

·-
. ' ' . ' ._, .. , ( i ','. ,· : .i '·. -

·Table 3.16: Iron and steel industry and foundries in Tunisi'a 
- ;::·'· ... --.-··. : ·. -· 

· Estab-lishments 

·. · i ~- P'ig' tron ::~oducts at 
··::" Elfouladh · 

, 2. Cast iron at Sofomeca 

3. Cast iron at ~eunis 

_':s_burce';, ·~ ~hssi~n estimates. 

Capacity 

180,000 

3,000' 

. 4,500 

Actual production 

13~.000 
.. I 

2,500 

2,500 

'.' 

23 5. The local technology is not very comple:c. Tunisia, in so far as basic 
technology for ~he. ba?ic metals is conc~rned,_ has been ,,ependent on turnkey plants 
delivered by a Coilsortium. · 

236. In Kenya establishments producing cast iron are shown in the table bel~7. 

Table 17: Roll~ng, :mills and foundries in Keny~ 

Enterprises Proc.ucts 
-,------.. -----

1. -steeil Rolling Mill Ltd. 
Nairobi 

2. The raih;ay founriry 

3. East Afircan Foun±ry 

Halleahle ca:::;t 
iron 

Steel an~ iron 
castings 

Cast. iron 

Canacity (tons) 

n.a .. 

5,000 

850 
----------.,...:;_::.,..-;..-..-..;. __ .:-:c,:;;.;;.;c..;.._; _______ ~--------· --~ ·~' 

Source· Mission estimates. 



237. The installed capacity in this country is based on scrap melting.and· imported 
billets. 

233. !Q Nir,eria the two rHrect reduct:fon sr::.elting plants using natul'al 
gas as reductant in T•Jarri and P<;:>rt.,Harcourt shoul(~ be commissioned by 1981. The 
giatn project i~ under implementation. The unit for iron production in Ugq.nga is, 
Uqma Steel and Engineering Corooration Ltr,l. The company started in 1960-.- Prod.ucts 
are ferrous ~nd non-fe,rrous ca~ti.ngs (c,ast iron' b.rass' aluminium} . T\-10. cupola. 
furnaces 600 m,; dia .. 1tlitl1 an installed c~pacity ot: 1, 3 tons/ho1,1r for each furna·ce 
are '·iristalle(.~. · The ::-resent outl?n t of the foundry .is very lrn.r 1 40 to 70 tons/month 1 

.~.: ·:: 4'30 to tW)' 'tori'siyeaL · - . , . · 

' 2 39;. Seriecra·l . 'To' rn~et c0:st f. ron. prC:duction 
... .nth the · railwav Norksh6p equipped with two 

foundries in Dakar. 

·!; ,, t • 

requirements. Senegal has t'vro foundries · 
cupolas for casting as well. as tti'O 

240. ·A.frica' s pr'esent ·status· of industri.~i:lz~tion in' terms of basic metals px:od.uct;i~n 
can be said to be poor. The l~orth African Subregion is the only area on the 1.\frican 
continent where significant. steel-making. c~PPC:~tiep a~e in operation (e,:clu<ling 
Rhodesia and South P'fidca) . . In: 'bt:t~:f:. parts of the reaion the levels o:"' technology 
vary from country to country. No sophisticated technology is involved, plants operating 
with simple engineering and technological processes.. Steel production in Africa 
was until recently les.s than one milliol'l tons. 1973 an<'! 1974 figures ar'e 0. 76 and 
o. 791 million tons respectively. 1\.frica is therefore a late starter in this field. 
The annual production capacity of iron and steel plants in Africa is.now around 
three million tons:· this capacity is planneif. to rise to 15 million tons (of steel) 
by 1985. Most of the industries produce exclusively for their national markets. 
The iss ion observed. that the plants installed -'\re relatively small 1 they often 
produce under quasi monopolistic, inefficient and high cost conditions within the 
protected national warkets. ·· 

241. Another characteriRtic of these industries is that, a good number of them, as 
is typical in most developing countries, operate below capacity (capacity utiliza
tion ranges from 35-84 per cent). 

1970 1973 

Algeria 330 395 
Egypt 300 290 
Tunisia 130 137 
Uganda .20 14 
Aorocco 5 5 

1974 

450 
3');} 

132 
12 

5 

1975 

"450 
400 
130 

15 
5 

1976 

450 
400 
150 

15 
5 ------- ·---·-·- -- -----

Total 

Africa (r'J/PJlodesia 
and South A.frica) 

'199 ---·-"-
,00~ 

1,000 
7,880 

··-·--------- -·-.. -· -·--·----·--------------------
r·rorld 599,100 708,700 616,300 

Source~ Eisen nnd Stahl, Statistisches B~ndesamt, Dusseldorf. 

26/ See also .~nexes III-A, III-B and III-C. 

681,300 
-------



242 ~ .The 'l:0\'1 p:-:-oduction figures anc'l la,..ge poryulation in sort~e cases, re,flect on the., , 
figures. 

Table 3.19t 
;. ~: J ~:· '' ~!' .. 

Per cent 
Years -----··-- :v_orli E~!P._u_t __ _ 

-..!2.?0~ __ _!?_7_3 ___ 1_9] __ "_··-- !.9' __ 7:_·, __ 1976 197') J975 

Algeria 23 25 25 27 2;<; 0 0'.'06 0.07 
Egypt 9 8 :-l 11 11 0.05 O.OG 

··Tunisia 19 25 -23 23 27 0.02 0.02 
Uganda 2 1 1 1 1 0.00 0.00 
Morocco 0 0 0 0 0 0.01) 0.00 ·. 

Africa . 15 17 17 20 20 0.93 1. 2.1 
{~¥/south 

•' 

Africa) 

rvorld 165 187 183 164. 170 100 100 
·---

Source~. Eisen und Stahl, Statistisch~s· Bundesamt, Dusseldorf. 

243. There is a fully integrated steel plant in ~.lgeria (El' Hajdar) • Plans are 
afoot to raise Algerian steel production to over ten ':'lillibn tons by 1980. 

.. '.\ 

24:4. In West. African countries, pre3£nt steel production is from small plants in 
Ghana arid Niger:f,a. Scrap is u!'led in sr.:a.ll merchant steel rolling' mills. Steel 
con.~~~p~io~ in Nigeria has currently been of the order o~ 650,000 tons/year. 

' . ,,. 

245. Kenya has the intention to establish a mini-integrate« steel plant with a 
capacity of 200,000 ·tons/year of flat products (inclu~ing 50,000 tons/year billets), 
to cover the demand tor steel, which is estimated at. 292,000 .tons by 198.5. 

Helwan i ":"O!'. ul"d steel nL:mt in I:gy:pt 

246. The hot metal. tapped from blast furnaces, numbers I and I:J:. is delivered. to a 
mixer (500 tons): anc afterwards to Thomas cbnvertors. The Thomas convertors are 
used for phosphoric Asv;an ores. '!'he steel i~ ·cast into ingots .:i.~rt rolled into· 
billets, blooms "lnd f;tnally into heavy sections. The Thomas shop comprises four 
convertors· of 17 tons capacity· each.. Steel ingots from the moulds 'are delivered to 
rolling mills. 

247. The steel-making shop compris.eu two electric furnaces of '13 tons cctpacity 
each, which are restrictec1• to the production of quality steels _with a 100 per cent 
scrap charge. P.ach of these t~ree basic oxygen convertors has' a capacity of 80 tons. 
At full capacity all three convertors will be instaUeG with two of them in 
operation, and third dne in reserve .. The steel pro~uction is expecte<-1 to reac~1 
1,200,000 tons annually. The steel refining is done by oxygen. The average 
cons~"llption of oxygen is somewhat less than 60 rn 3/ton. In addition, there is 
col}tii·mous casting~' slabing and blooming; colr1 arid. hot rolling mill, strip mill, 
sections mill and' flat 'products. · 

: •c- ( 

... -l 
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248. other iron '!nd ~;;teel plants jn Egypt are based on the melting of steel 
scrap in electric arc furnaces and basic open hearth furnaces (all cold charge) • 
these~·plants:·h·ave merchant ro1linq mills anrt,st.~el foun~.ries. The total capacity_ 
of the non-integrated smu.ll pl:m'.:s (Dell-a s·t,2!el, th.::· E•Jyptian Copper r-1orks an;1 the 
:~lational ~,etal Industries CoMpany) is the order o:f: about 300,000 tons/year of 
liquid steel. J·,on-inteorated small steel plants in g~ypt using cole. charges 
consisting of steel scrap/pig iron, are equipped \\lith basic open hearth anc~ electric 
arc furnaces. At the Delta steel, alloy and -tool steels are mainly produced whilst 
the -other-plants mainly produce plain carbon mild steels for rolling into rods, bars, 
etc. 

Table 3.20~ Steel production in-Egypt, technology a.nd capacity (the table 
_ g~ves informaiion -ofilie' main thr.-ee establishments) 

Establishment 

National steel, Cairo 

Copper works, 
Alexandria 

Delta s~eel, Cairo 

Type of furnaces 

Open hearth 2x35 tons 

Open hearth 2x30 tons 
lx50 tons-

Electric 
arc lx25 tons 
furnaces lx2s tons 

Elect:ric lx25_ tons 
arc l:d8 tons 
furnaces lxln tons 

3x3 tons 

•. 

Source~ .Mission estimates. 

Egypt - Helwan iron and steel "'arks 

Capacity, :tens/ 
year crude steel 

100,000 

100,000 

.:.:. 

70,000 

Product 

~7ild steel, 
rods, bars 

•- Hild steel 
rods, bars 

. JUloy and tool 
· steels,· plain 
carbon steels 

249. :He~vy section mill· The mill has a capacity of 80,000 't:/annum, mainly ~hanne\is, 
!-beams: angle's •' sheet piles 8 rail' sleepers, .. :fish' plates, 

,, ... 

250. Light section [Jlilb The capacity of this mill is 80, OOC tons of sT'..1all ang'tes, 
square and rorls, -\'lhich are mainly used for the :t·einforcement of· concrete. 

251. Pl,ate and sheet ro;Lling mills: The annual capacity is 30,000 tons \'lith thickn.:•ss 
up t() BO mm. ·The sheets produc~frorn a ne\'1 miii are 10,000 tons ·annually \'iith 
thickneS1ses ranging from 1-'-5 ron\. 

. -_, . . .. ·,· 

252. Hot roll ina mill~ :The J?i~dU:cts of this unit fin<l their application in the·. 
automotive industry steel furniture, equipment, etc. 

253 .. There are s9ecial units for galvanizing of the cold 'rolled sheets, for tn~ 
production o:f tin plate by the hot ai:o process" stri!? mill units' pre~ent capacity 
is 600,000 tons annually. A new col.-'1 forminq unit should be ~rected t6 -oroduce AO, 0.')1 __ , 

tons of cold fomell products every year. 



Table 3. 21: Some figures show the structure of steel production 
(i.n t.-:;I:S} if, F!<.)'YJ;:t 

1974 1975 

. ,~ '" ;~lock, , /;394 ··3 ,2,17 Cast iron 
:).: 

.. ,. 
· sanitary pipes 

Heavy sections 54,164 63,138 Iron bars 
Light sections 2~,106 37,61;5 •rires · 
Hot rolling 17 ·' '382 55' 86•1 Cast iron casting* 
Colcl rolling 65,5Gl 9~1 '82'6. Sheets &plates 
Steel castings 7,750 9,469 r'el(1eC!. pip•3S 
High pressure pipes 5 r 775 4.,876 Spiral pipes 

* L.E. '000. 
Sourc:e·t lillssion estimates. 

1974 1975 

10,385 11,900 
261,74~ 25;8 ,140 

16,105 21,245 
6,.197. 6,509 

.39,017 52,437 
13,928 18,601 
9',734 9,103 

,· -! i.. i ·:· 

254 ~ In Tunisia, the ~"lfoularlh Integrated Iron an~' S'!:eel Plant is equippe(l w~th: 

(i) 
(ii) 

(iii) 
(iv) 
"('It) 

(vi) 

one shaft fumace wit.~ a.gglo'"'era.tion ancillaries? 
two top blown LD convertors, caoacity 15 tons each, 
eleetric arc furnaces. 
three continuous casting stands 
rolling mills 
oxygen plant 

·.• 
-, i.··· 

r t 

255. The total. imrestment is 24,500 milH-:m Dinars. Fifteen per ce!it' of the country's 
needs of steel is met by this plant. The continuous casting machin~s produce 310. kgs 
bil,lets of 3 metres length, two are·inoperation·with orie standby.' Thir:.arrangernent 
appe~rs to meet the 2-.2.5 hours tapping schedule o:: the hiqh ovens of40-50 to'n.s_per 
tapping.. Fumther extensions are foreseen (under stu0y) to reach ultimately nd,ooo 
tons by 1990,~ Figures shown be1m'l indicate the production schedule •. · ._, l' · 

'. . - . . . . 

Table 3 .22t F.lfoulad.,_ integrated plant , .. Tunisia 

Product range· 

1.. Billets, casting 

2. Wire products 

3. P:toouct·s la.minates and 
RC bars 

4. Structural products (towers) 

Source: Mission estimates. 

Inst~.lle:~ . . 

capacit:\' (ten~~ 

156;000 

15,400 

156,000 

7,900 

· Actual production (tons) . 
1975.. 1977 1978 ,,[ 

106',000 '153f000 

15,000 18,000 

l26 '000 146 ,ooo 
7,000 s,ooo. 

lBO,OOO 

21~000 

170,000 

·9,000 

_._, 



256. The Sofom~ca foundry,)las an ins,talled capacity of. 3.r000 :tons 6£ st~ei .per annum. 
Actual produc;tion is 2, 000 tons per annum, usintJ the·· _electric· :furnace. The Foundries 
Reunies produces 150 tons of steel castings per year. These establishments use 
imported scrap. Proposals are underway to study the future c".evelopment of foundry. 

-- forging and·heat .. treatment facilities. 

257. Kenya, .EHCO Steel {:Jerks (K) Ltd. has a :.: tons per Aay electric arc 
and makes billets for hot rolling. The outputs is 100 per cent scrap. 
outpui;. is .estimated to be .15 ,.OQO tons of finishc::, products. 

'· . 
_258. The figures belm-1 reflect the present situation in Kenya. 

Table 3.23· Kenya's main steel industries 

Annua.l (tonnes) 
---~ 

furnace 
Total annual 

Enterprise Scrap requirement 
Instalfed capacity 

(steel output) 
. . • ' i:. .. ,,..,, . 

Kenya united Steel 
EMCO 
Steel Rolling '1ill 
City Engineering Industries 

Total 

12,000 
:1.,1'3 g 1)00 
15 ·' ()1)0 

10,000 
15,001) 
12. ooo:: 

· :. 7 ,OOfl'' 

--------· ----·---....,--· 
53,000 

·:U 
-14,000 

/. 

._, ... ~ource: Miss~on est;irnates. 
; : 

' . . . . 'f ·. . ' ·. 
·-~~9 •.. The,in$talled steel ml"lking capacity in ~:~enva is based· on scrap ~elting. The· 
.:.totc;tliri,sta,fl~d C8!>"!-city .of. rolling Mills in,:;:~nya is about 20/)00 tons per year.•' 
' 'Abo';lt. _10 p.OQO ton~ rolled ,steel products are_.im!?orte0 every year.. F-ifteen per cent 
''of steel output -in Kenya is exported as finished products. The steel sector has · 

shown a historic annual growth rate of 11) per cent. over the years. Steel products 
cost about $US -120 per ton in Kenya, locally generated scr<!-:P costs $US 100 per ton. 

260. In the case of Sud~, there are a fe"-'r units for steel product;ion (Sudanese 
··Steel Products Ltcl.). One of these products i,s galvanizinq corrugated sheets. 'i'he 
inst~Il~d dapaC'ity.ii.s 15,000 tons, actual product.ion Nas ltl- ,001) tons/yea;r. rni'-dnly 
because of probi~nis of ra\'1 materials (rolls) \rhich are iM:r;>orted. The .'?~eduction. 
line consists· of sheering, · gal vani"::!:ing ancJ corrugating secti.ons. Another unit is a 

,,..steel rolling ,"lill \o1ith annual C:ipacity of 70 .-0')0 tons, lx:t f:he actual production 
is 18,000 tons (in one shift) . 

·'j{ .. 

261. The rolling mill consists of an oil nreheai:ina furnac.e of 16. tons. per hour at 
1200°C, two pas~ nine-stand, roughing mi.ll recJ.uci~q the billets from ~0 x 80 to 

:12 x 22 mm. Intenned.iate fou.r. stands and four pass finishing mill an<"!. cooling 
bed. for rolled product!?. · · ' ' · 

262. Raw material - imported billets are fro!'1 Japan anc. Inr'l.ia. The. apnual import. 
of steel has reached about 250,000 tons and lw 10'~0 it: r.,ight rise to300,000 tons. 
The metals industry represents only 0.2 per cent of the total needs and accounten 
for only 1.0 per cent of the total of industrial production value. 



• 

263. The suG.;t~s;e ·Hi';Q!ing Corporaeiori '(ai:nistry of r.tine·s and: EnergyPis looking for 
fo.r;ei9'l1 partne;fs~tQ, .. buil:d an.integrated;.:iron··~n¢1 ·steel.,plan·t ·of Goo:~ooo tons· 'annual 
capaqity. · ~ut ~t.he :.pmoun-t: allocated :tb basie· m~tals·· froll'l public sect~t' in'V";stments 
is only :J:,S.; 10:•5. lmi.,l,:lion '"-hi~h was' aButted ·to the Geological Depaf€ment. · ·· · 

:. :i j '·,' l 
.' ·"' · ~-.· ~~ ::i · • ... ) ;~ • · 11 • •• - •• •·r ~ 

. Tqple l~:;4~:._,:< :~1auritius :: Import ;of -basic)-meta:rs (valuer in' Rs,; 10'00) 
.,. 

... ( : j ·: i ~ ·~ :! '·. ;~ ; , t '. ~;. 

. \ ~ ~- .. Y . .... .-': 

1973 Jl)74 ~.97~·. r•, 
·,, 

( :·.:·.I,; ... ~' .. (')~·~ r 
Iron klci steel ,; 72,212 

'.· 

264. The 1976 import fiqures for iron and steel (for ){~\l.rit.ius). a.'!lounted to 
36·,,3so t6ns~ th~ 'hre~dp~ ·f~_ 9iven ~eiof' . : . 

o !(~_, .. r • • :~~·.,-·;~ :~;(_, '•, ~~,; .·' ~.,<• • ,;,_C,,,:·~,. ~ • 

· · ' Bl6oms, biliets··, 'Si'cibs- other tha~ bioh carbon afloy.';J 
• ,. •. t • • .... ~.-~ r· ·· .. ~- .} ·~· .- ,_:: 

. Bars an-1 rods;:. ·ex.d.ucHng wire's··t 6'the;· th~m high . . 
' , '····'·.·c·a··liio:·.L · 1·1 ..... ,,. ... , .... ,.J.,'"!, rT·-.:·., ·· . <• · .· ·.r· rn n a· oys'· ·'· '· -

Angles, shapes and sections excluding rails other 

~ . : . 

. than high . carab~n q.lloys . . , .. 
· · ····Tinned (excluding high; dirbon atloys) . 

. '. Galvari·i:tel1\(~xcluding .. high'' carbon ~i~oys) 
'Uritoet~ti!d•(e)(cl:i.idihg' hl.qh carbort . alloys) . 
Iron and steel wire (excluding high carbon allbys) ... 

:., ... 

Tubes and pipes 9f cast iron 
·-:"i'rObes and 'fittinq§ of iron and steel·. . , , 

Tubes and oipes of iron other than c:a~t--ifon' 

"10,37~:tOn.?r::··~· 

to;, 299 ton~~ 

4,2~1 tons-r 
-,, ,.~44' :tons 

4;,943 tons
. 1,,_699 to~s 
1,233 tons 

17l.,_~ons .· 
450 tons 

' 3,437 t~ris 

l. 

265 j ''TFie. Share· of bi:lsic metals ano Emgi'rteehn~ industries in valu~. add~d was, 11.0 r>er 
cent (Rs 76 Million) and share in number of estl'l.blishment 13:0 per· ~erit · t>mul\til\g to 
55 durint:; 1977. 

·. ~~· ··:' ···· ..... , ··.:\':..,,..rr ... -1 ..... ,. ·. 

266.;··- Iri:.~i&~-i::i~"t.he ,present i~p.o.rtrof J1leta,l. .. ~p.r-.oducts is sii';niftcant•·artd can he i;tho'wn 
in tab,l<r ;~: 2~_ 7' ··r't; . 

; .- .. ·, 

Table· :3.25::- 'IHgeria •·s import' f,1.ft~.res ;;·fo.r'; ste.~l p~orl'1Jc:ts · <'~I1 :tho~s~Q i t,on-,st, 
·· · n~_,l,,-.·~/.: ·,.r~,--; · 

impOrts 

Billets 
;liong. ,products· 
Sheets and plates 
Formed· sections 
Pipes:: (welded and: searrtless) 

Total 

Source~ ~1ission estiMates. 

-.' 
'J-

... --,.-, -.-.-.-.-. -,,_.-----..,....,..--r~-~ ,..._-.±,.._1"""'"~ 

1970 1971 197: 1973 

15 1(; 20 
11a · ·. -, · n;m;.:, 

221 207''<'. 

564 583 606 749 1,1<14 f,3~0 
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267. :Lortg .. and float products were consumed. mainly ifor cortstrlil::1ti'on purposes, since 
any other of .their application was practically 'iit>n-existant.:· ·bemand ·for this 'kihd 
of.products will remain •. In accordance with this it ·is envisaged to produce: at 
the Adjaokuta Iron !Uld SteEd Plant 1.185 million tons of long products, th~ steel 
production capacity of the plant being 1.3 million tons per ann~~. More than half 
of Nigeria 1 s requirements. :for. fl'at prO-ductS will be· met by the Ajaokuta irori and 
steel plant. Nigeria has also plans which are under implementation for the establish
ment of an integrated iron and steel plant, usin~ the direct reduction sponge iron -
electric arc furnace route. It would produce 0.5 million tons/year of sponc;re for 
export and 0. 5 million tons for the home market" natural gas t-Iill be used fo~ sponge 
making. ·This project ~4ill reportedly have the collaborations of C. Itoh (Japan) 
for marketing/financing and of Kotf (FRG) for technology. ' · · 

' ~ . "' .. 
268. At present in l'ligeria there are some small units prod'IJcing st;eel, rods, i!n9l.e, 
sheets, bars, etc., mainly from imported billets. 

269. Ugartda~ The biggest· steel ~ork in Uganda' . .is :t;.ne steelnianu.fact~ers of ~ast 
Africa Ltd., Jinja. This company is capable of producing 30,000 ·tons of reinforced 
sectiOJ1S. .. •. ro~d,, square~- i!ln~les . and flat l:?p..r9 .f~om ingots produced by refining 
ferrous'·scrap·. The main input for manu£acture is steel scrap rnelteP. in .. electrical 
furnac~~ , .. Th~ in~ots are preheated and subseqUently transformed int.o, '/arious sections 
by roll'in'g mills. ' 

270. The'mi;J.l has 10 tons/charge electric ,arc furnace with .a.;:;· _J.fVA transformer, with a 
:. . . ( ...... 

preheati~c.? furnace for ingots. The. inl:lt;a~ledcapacity is24,.QOQ.:tons of ingots/year 
as \'le ll . a$. 30,000 tons of rolled steel ba;J::s/year. Present production is however only 
8,000 to 10,000 tons per y~ar, .· 

271. The, exp~sion of the company indipated~ 20,000 tons/year ste~l fqundry; and 
30,000 tons/year steel producinq_plant, 

272. .. The q.,esign of' th~ f~a<;:Els, wil~ be as fol:}..p\'1S ~ 33., 000 tons/year: ore reduction 
furr1ac~ ))f steel/pig iron. 

273. One 10-14 ton capacity electric arc furnace to produce 30,000 tons/year steel 
·partly from liquid pig· iron t=aroon'' content not higher than 2 per cent} partly f:t:o~. 
solid steel scrap. Total cost of this plant including mining equipment· \'lill>Jbe 'ir{ '· 
the ox:der of $US 8 million. The technology and process invol11ed in ':"J::.! Uganda iron 
and .~tqel ~lC)Il;t ,GO'fet;s .c:ast:.,,~ron ,_produ~ts .. fz;om 'SCXia.P genera1.1y for the spare~ parts 
manufactume:· ··Qualities of ··cast iron castings are -up to grade 14. Cupola furnaces 
is employed. Steel ingot~ are produced in the Jinja factory by the .electric: arc . 
process of mel tirig. ' .. 

' 

274. Sen~gal has tone foundry run by SeQ.et:l.etallurgic producing steel and cast i'l"dti ·castil!g 
in Thies. This was a Sta~e-owned pilot plant originally designed to produce: cast'iron 
and st~el and wq.s set up ,\n 1975. The founqry was .installen with muoo .. assistance 
and capable of producing high qu:;~.li;ty steel \vith existing equipment. ·The .p.lartt:·is 
eguipp~d N'ith two induction fnrnace 0. 5 ton/charge {1000 .tons/year) and nne.· rot:acy 
fu.:rnace 1.0 ton/charge (1000 tons/year). The production in 1978 was 140 tons of 
cast iron per ann~. 
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B. COPPE~ ::NDUSTr::Y 

· (a) Princi£al end-uses of coppe~ 

~15. Copper is one of man • s most important metals. It 71as a number of valuable 
properties which either individually or in combination determine the end-uses. 
Copper is malleable .. ductile, and a good conductor of heat and electricity. 

276. 'I'l1e electrical industry ~onsumel:l about 50 per cent of the total output of 
copper for the capital goods branch comprising heavy equipment used for the 
generation, transmission and distribution of electricity. Copper also finds uses 
in tne·capital'gpofls for the manufacturing sector. Transportation and construction 
industries are the other most important users of copper. The consumer goods branch 
also uses copper in the manufacture of: househol•1 appliances, electroniC! equipment 
and· rriany other prOducts constituting the moc.ern comforts of life. 

277. · copper alloys. bras,s, bronze, used by mankind for over ·5, ooo years are still · 
very important:. r~ost currency coins, Monel and gun metals also contain. copper.,' ·. 
Chemicals of copper, of~ich oxide and supL~ate ar~ the most important, are used 
extensively in agriculture and as algicide in water purification for town water;· 
supply. 

· · (b) Production in Africa 

218. Majorworld producers include~ United States, Chile, Zambia, Zaire, Peru and 
Zimbabwe. Other producers of copper in Africa include~ Botswana, T.'lauritania r 
.Morocco, Namibia, Uganda, P.lgeria, and Moza{tll:)~que. 

279. In Botswana, copper production is from Seleqi-Pikwe mi.ne operated by the 
Barnangwato Concessions Ltd. This is a copne:r-nickel operation. In. 1977, productj.on 
of copper reached 11 1 700 tons. This operati~n has been beset by.technical problems, 
.capital cost overruns, and poor market condi,tions. 27/ Bamangwato Concessions Ltd. 
is owned 15 per cent by the Government of Botswana and 85 per cent by Botswana Roan 
Selection Trust. 

Table 3.26: Copper production in Africa compared to the,rest of the world 
{1977) 

Per cent to 
\.Jorld Total 27/ .Africa Total 28/ l•Jorld Total 

r-tine production,. 5,795.4 
Smelter production 5,934.4 
Refinery production 9,113.3 
Scrap recovery 3,15LO 

Source: 1979 Norld netal Statistics. 

27/ 
28/ 
29/ 

1978 t.1ining Journal Annual Revie\'1, 
Excludes the Republic of South Africa. 
Includes the USSR and Planned Economies. 

1, 254.7 21.65 
1,191.3 20.07 

779.9 8.55 
fLO 0.25 

29/ 
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280. In i"lauritania copper is produced from the operatio<-S at Akjoujt ):JY S~F.iete 
Hinithe de 1:·1auritanie (SNI!4) who took over in 1976 from (SOMIHA) Societe Miniere 
du Mauritanie. The 1977 production \>las 7, 700 tons. There are plans to establish a 
33,000 tone ·pea year refinery at Akjoujt. Other future plans -in.voiv'e the establish
n.ent of a copper metallurgical plant at Nouakchott. The coppe;r re~~rves at Akjoujt 
are e,l;;timated .at 23 n,illion tons of 2 per cent copper. 30/ ' · · · 

. • '·r •t•\' ~ , 1 ~ .;:-·.£.i•_.: 

281. zimba};lwe:,p~od~~ed :B.,OOO tons. cYf ~oppe~· in' 19/7 fi:om the tht~~ maj~r copper .. 
mines. The total copper capacity of Zirnbab"1e is 7.:L'JOO ten? of metalper year. 
Coppe;r oper~~iqns are,.conducted by ·1essina -(Tra:nsv.'ial) 'J)~v€!1t)pm~rtt\ 'Lomag~d~., .. ,, 
Smelting. ·and ,!-~ining·: operatin<J the Alaska ~1ine, Schackiet\:>n r.iline' arid' Smelteir; :.~D .. 
(~Clp9Ula) opfj!,rating .the .~ 1 n.ngula·; .'Silvers'ide an~ Norah Mfiies' and.··~ '.s Corq_[li5:dqn 
,~dic~~.e, .ope-rating the Inyati Copper 'line. · '· · · ·· -~':' ; 

. ·' 
' ' •.• r •. ~ ! 

282. Narni~,pro4luqed 32 ,OOO.;tons df copper fn 1971. ':i:'he ma)'or · c:opp~.r operat.~on }rs 
the Tsunieb mine \'ihich has. 4.-39 million tons of. A o'4 p·e:r'. cent c'opper' reserves .. As is 
west has 1.5 million tons of 7.78 per cent copner reserves. The larges:t.copper 
re,serve is at ,F,-a_lcpnbridge•ls Oami tes copper/silver mine ~.mich is est.i,Tn.~:te'd 'at 3,..,,S;34 
million. :tons :qf· ;L.J.9 .per ,Qn1tlr-copper. ', · ' · ·_· · .·. 

< _l i·.i~·._~-,:'" ·.- . .,;_.· .-::r· 

283 •. Z~ire:-copper; Opjl~ations-.,corrstitute• the hit1hest gt'~de·: cbppet' ore in th~ ;,~orJ.d·: 
averaging at 3. 83 per cent copper. The Government ::nining agency ·'La G6nerale ;,,es 
carrieres et mines du Zaire (G8camines) operates 1 ') mines., S mills 1 1 c9ppe:o: smelter 
and 2 copper-cobalt refineries. Gecanines is the successor: 'to the Union ·~iniere of 
Katanga. (Sodimiza) Societe de neveloppement Indu?trie;L et t1ipi~re. du .Zaire is ~,., 
joint .venture:between the GOvernment (30;'per~·cent): anc(Jap~rie~e-'inter~sts q0·.P~.r: ~ 
cent). Tl1e tbi;;rd mining interest:·irt coppe-r operatic_Jns is ·th¢ :SMTF). Soqi~t61'1l,n~~.i;e 
de Tenke Fungurur.1e Consortium coMprisirig'ch~rter corisolii"ate(L Anlocci · Hinerals Co., 
Tempelsman and Sons, ~Utsui, BRGf-1 and Omnium rfines on one h.:md and the Zqire GovE;!rn
ment on the ·other'i:' ,SMTF ·was formed to exploit ·the ore reser~es at Teilke~~Fungurume 

• ~ . ~~ , .. .. -• . • •. • .· • • • . , ·, 'I •. 

~,11 _the qhaba~p:r;ov:j..nce. The rese:rVeg_ are :estif:tn.ted _at 50 million tons. of ore a~.. , 
·s.,.?, ;,pe,; ,C:~nt cppp~r.-, Initial capital requirements \¥ere ;estimat:ec:I. a,t.. ~OS'l4 mqJ.iQ,n. 
Al~-E!l.aqy, :_liOlli.S, n$280 'mi-llion have he en spent.: and a ·f'nrfhe'r $500 m:llTi'on is nee qed tq 

1 i- +-ho • f.; :;,y_i . ~· ~ . <;::QIUP ~'r~·'·i""'~ :p:!;:OJ ~~ '"·· . . 

284. Mozambique produced 3,000 tons of copper in 1977 from the F.:dmundian c'~ine near 
i4anica .itt the Mp.n.i,Ga province" '- '' ·, · 1 -' , ~"). ··· .. · 3· ·-' · ' · .··.. · :_oc 

. -' . . . . . . . ". ·"r·~ ~-, '.:. i. ·~ 

285. Zambian copper operations amounterl to 565,000 tons per year in 1977. The copper 
industry in Zambia is a jo~nt venture between the Government (51 per cent) Amax ·rnc. 
of USA;.;ijlnd ~tl)e Anglo--American Corporation of South .1\frica (1!9 per cent). 1'!changa 
Con~9_Lidat~ .. , anC! Roan Consol·idatet! iYiines · are: the. t'l-10. operating companies; · Between · 
them ·these two groups operate 6 copper mines.. :1ajor problems of the z~~a~ ?:oP,"?~r 
operations· are; High production costs of up to Ul< ;,soo-970/ton, transP9r:tatio.u.r, 
problems of getting the copper out of ?.ambi·~, and the short supplyof .. ,e:~_sent~~~i, :~ 
spare parts for mining equipment. · ,_ .. ' · · ·· 

.... '.!;_· 

286. Production of copper from the Congo Republic hns been declining from 2,500 tons 
·per 'year in 1975 to BOO metric .. tons .. in 1977. co_P.per op~ratic~ms are can~1ucted l:>Y,. 
Ste r-'liniere de U'Passa. 

287. Moroccc produced 3,400 tons of copper ~n 19?7-from it~ operatians··:oy the-Arab 
Hining Company. A copper refinery is planne-:1. rtt 9leida in South-East of Morocco. 

30/ 1975 '1ineral Yearbook, vol.l, ''letals, Uinerals an~ Fuels, United States 
~apartment of the Interior. 

' 
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Anot~~r. OQPperr ~elt~?X i!'l( p~ing p).anned for at AP:adir by {P.'RP'') Bl,lr.e,au iie 
Recherches et Partici'nations ·· ·in:t,'eres. 

(c) 

2~:). The· copper. i.pdustry :i,s concentrat:.!d in tbe hands of .a .small nu.m~er, c;>f. ~nt,e3rated 
innustrial. gia11;tsc .. Despite stat~? participation in tl:le copper industries of the . 
third ~vorld. a bow~: ;5n, p~r ,c.ent of;. .the industry is controlled by ;1 ~elJ i1ultinational 
corporation!=!. · ·The1.Jtat"io~ali,~atin, of nines and processing facilities has successfully 
reducerl the control of transnational coroorati0nc:; over. th~ ·markets. l\l'thou~h the··· · 
industry is not integrated forr:lard into fabrication 6er~ exist~ n:everthei~ss cl~~e 
relationship bett.Yeen the copper industry and. t:v~ electrical industry, By 197') the 
eight largest copper corporations mmed over one half of the copper capacity'in'the 
developed and developing countries operations. Three of these conglomerates were 
government-owned and accounted for 30 per cent of outpqt. ·. 31/ 

' '(if~ 'Technology 
' ' • ' ,· - • ~ J , 

289. Copper is profitabily mined "t>lith a content as l<l"i as 0.5 per cent (Bougainvillej 
Papua Ne~.-.7 'Gtiirfea) antf ··as hil'>,h as 6 '{>er cent (1~isenda, Zaire). I're""fabrlcatton stap:es 
involve beneficiatioil~sineltinf';•arid refiriinfl: are conducted on: site in most African 
countries. OV~r 94 per cent of copper e~~potted fror.t Zambia and 7.aire ·ts~ processed · 
up' to refitdng stage. ":.efininJ3 capaci t'y at glciballevel is ·distrihuted !arnone · ·' 
apnroximately 3:1 corporations of whf'ch 13 lar~est ones C:onfrol..66 l)er c'E!nt of the· 
total capacity. Twenty-five per cent of electrolytic conper is supplierl by 15 of 
the largest corporat'fons. 'The processi.np- :stages of ·f!.irdtl:=; henef'ieiatiori, smelting 
and teffning· are thus inte?,tated to a large extenL .. }2/ · 

290. Firtfshin~ ·stages 
developi'rl'g c'oun tries. 
continuous ca~:inc. 

of copper fabrication are dispersed·betHeen develdped and 
Inipbrtant developments in the technology of copper is 

'·'.J (~)' Economics of ·the :coppe·r irtdust'ry 
',·,; 

291. Copper is ot1e of the principal commo.Jities of Horld trade. It is also .one of 
the most important vehicles for resource--based industriali~at:f.on for copper-rich 
countries. The market structure of copner is hm·rever oli~opolistic arid'• dominated 
by tt·ro marketin.n institutions namely the Lonl1on "!~tal Exchan0e and the Intergovern
Mental CounCil of Copper Exportinr; Countries (CIPEC), The. pricing· (leterminant is 
the fact that raw materials costs constitute a hi1h proportion of the total costs. 
Prices are fixed by neP,otiation beb1een buyers an·l sellers as well as tradinG on 
metal exchange markets, The grmv-ins scarcity of: copper is oushint up the need for 
substitittion ·of 'aluminium fo.r copp'er in most en'::t-uses, 

29!. Economies of scale •pl'ay a rel.a:tively sciAll role in determining smeltin~ and 
refining. In 'the· uniq'ue c'ase' of ·low- grnde cop·per benefiCiation. economies ot ecale 
play an important part!' '' ,-, ·, ' ' 

. J , r· ·~ . i· 

l.Jorld Inti.ustry Since 1%0: Progress and Prospec;,ts, sp~~ial issue o~ the 
Industrial Develool"l.ent Survey for m.TI:JO III PJ/C1tW .4/2 .' . 

}2/ T-Jorld InJ.ustry ~ince 1960- Progress and Prospects,, UIJ!')IJ · If!/CO~~F .. l~/2. 



·~· ... I -~ 

(f) Future outlook for t,:~-::opper industr~: 

293. The performafice of the. copper fn, .t~try in Af'rica is influence by perforil!ance: 
of economies of the rlevelupt:G. Lountdes. ~1ic~1 am:ie~:ies about the health of the 
economies of the OECD countries., the prospects do not appear well in the immediate 
future. 33/ 

l94. Th~ copper ind.~sttY off~r.s the r;reatest OpJ?ortunify for further proc'essinf!. ' 
of copper into''' cables, brass and bronze products in the African region. · Sanifaty· · 
ware~- builders hardw'are and cutrency coins ar.; rossihle products that· can be locaily 1 
pro'duc.ed. This is a case of import-substitution Hhich can be combined Hith ·a · 
res<?U:ce-based rle:velopment strategy. ·' 

c. THE LEAD AND ZINC· EJDUSTRY 

(a) Princioal end·~uses of lead and zinc 

295. Lead is very soft:· hi::;hly malleable ductile and a poor conductor. of electTicity 
but very resistant to corrosion. Lead in its unalloyed form is used for "'landlin:"'; 
ex·tr;emely corrosive liquids such as nineral acids :(sulphl.lric acid). ·., f·Yhen s111all 
a.'lllQtmts of antimony is added~, lead becomes very. toup;h, Lead metal. is a very. effe~J.:ive 
absorbe:r of sound, ra~:l';i.:ation (x-ray:s j reactor: emissipns), and vibrations:.· 'Principal. ·· 
end-uses of lead are a"m!lunition) bearings,. brasses·,· bron.zes, ·cable shepthin~, . . . !· 

caulking, collapsible tubes:; sheets foils, pipe~ :traps; •. sol~er, printers. type for 
newspapers, storage batteri.as, pi5ments, and glasstJare. . . . ,• . 

296. Z~nc is brittle but can be made duct.ile at cert.ain temperatures. It is a poor 
conductor. Zinc is normally usec1 as an alloying elemet}t in brass~, nickel~ silver,,. 
typev:rriter metal, commercial bronze, spring brass,. ::;errnan silver soft solder and 
all.lli1.inium solder. The,most important end~u~es. of -zinc in capita). goods is the 
production of die castings ~;sed extensively. in the r11otor <Jehicles~. electrical and .. 
hardware industries. Large quant:!ties of zir:c are used in producing galvanized 
sheets for the construction industry. · Zinc oxide is an important technological 
material that finds its end-uses into· paints~, rubber~ cosmetics, phaonaceuticals 1 

floor tiles, plastics, prLlters inks,·soap. batteries?· textiles.and many other 
products. 

(b) Prodiction; in.Africa \: 

297. riajor African producers of lead are . :!orocco~ Namibia~ Zambia~ Tunisia and 
Algeria. Other producers of the African region are Zaire; Congo and Algeria. 

. ~ ' 

293. Morocco produced 11~200 tons of zinc and lOl! ,800 tons ot lead ·in 1977. norocco 
tll'as the largest producer of lead in 1977 follot-red by l!amibiA~ Zambia and Tunisia. 
Production was from .. the· lead· smelter. at Oued Heimer. Further plants are planped at 
~1ekue& in central t1oro.cco, "lith a 25 per Qent interest by t;he Ara:b. ~·fining, .Company, 
This project has a capac it)• of 25 ,:)11'1 tons/year to process lead concentrt!ltes.. The.· 
total investments are esti.rnated at l'ID 200 million. 3lf/ (;'ID - Horoccan l)inad 

1978 7)ining Annual Revie't'7. 
" , ··.··. 
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299, t~amibia .produced ~8~200 tons of lead and 4li20fl tons of zinc in 1977 from 
operaffon,s: :a.~- t;he.Tsl.l.meb- Hin;e.. Ore reserves at: ·Isumelt are. estimated at 4. 39 million 
tons of 7. 05 per ce11t leaA aivl 1. 92 per cent zinc. l)evelopment work at As is ~¥est 
indicated reserves of 1. 5 million tons of l;. 33 per· cent: lead combined with 7. 7 per 
cent copper. Other operations producing lead and zinc are· P..osh Pinah» and Berr, 
Aukas . · 11.r · ::·· :-: .. ··· ·· 

i ;_ / 

300.; ,;runisila;-rproduced },:100 t<:tn.s of zinc a:lld 1!};·200 tons of lead in 1977. Production 
HaS in the form of conc~ntrates • all ~L 'tV'h:fch··~laS exnorted. 

301. Production from Algeria amounted to 3,10~ tons of zinc and 900 torts of lead. 
-~ ~ t i 

302. Congo· Republic p:~:oduced 5,200 tons of ztnc:~ in D77, from operat'ion·s by Ste. 
~~iniere de M'Passa. Product ~\las in the form of concentrates for exp_ort" 

303. Zaire zinc output in 1977 amounted to 73,000 tons from t:he operations of 
G•camines. 

304. Zambia produced 51~10J tons of zinc and 15~800 tons of lead from o.perations at 
the Rr!>k.en Hi.1.LDivision of the Nchan~a Consolidated ~lines Ltd. Production ·from 
this facility has been falling steadily and there are fears that the lonc-tenJ 
operations of this facility face grim prospects. So far the prospects ~re uncertain 
and the shut dm:m of underground ope":ations l-TOUld see~ likely w"ith~n tile next eight 
years. 36/··.i·~· ... · · · ' · · 

(c) Organizat!on nf_ t:he industry 

305. The lead industry is dominated by the London metal exchange marketing institution. 
T\le ~q9us,;ry,i~ p:ressurized hy·environmentalists callinz for atringent·controls'bn 
the use of lead in vie'tv .:of leacl poisoning risks. •' 

306 .. ,)':be Internat;ional.Lead and Zinc f:>tudy group (IL?.SG} monitors the demand/supply 
relatiot;tship at .global lc:uel it1 c:rder to estira.::te :::he wng"·tP.rm balance betv1een · 
consumption and production qf· lead· aud zinc. Sevcral-.!ead and zinc pro.1ects are· 

.. st:;heduled t~ become .'merational i!l the early :L930s .· :Thl!se projects arennainly in 
· the deve~9ped regj.ons of the ~,rorldf '£aTa (Ireland)~ r.ubiales (::;pain). ·SeveraL·· 

new and expansion smelter p:roj ects for primary and secondary production are•:sebedulec:l 
for operation in rhe e"'Y·l; l?!~t}s, 

\ 
<:'I 

307. 0\,mership of lek'!.d and zinc operations is shared between Governments and private 
investors •.. In Zambia, .th,e Oav~:w;nment controls 51· per cent o£ interests ;frFthe lead 
.and zinc opE!.l!,::J,tions, In. Zaire. ~h~. Go'11ernment control:. 20 per cent of·. Sodimt~J .,20 
per ·C~l!lt .. 0 £ S11TF. ~md otm.s-the HbQ>le of Gecamines •. ' · ., · 

• • • 7 <'-• ':'.-"I. 

' ~. ·., (l 

':!~! 19 73 r~~nin;s Llnnu~·.l Rcv:i. ::::1-:. 

36/ Ibid. 
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Table ,3.27~. Lead and zinc prodtfction .in Africa compared ·to. the rest,:of 
the l-1orld in 1977(in thousand metric tonnes of c.ontained · · · 
metal) 

Lead 

r--tine production 
r..:~finery produc;:.tion 

Zinc . 
....--;r-.. 

tUne productio'J. 
.. ; .: J'{efinery production 

World Total* 

3,659.3 
4,225.0 

6 ,591. 2 
5,945.3 

·Source · 1979 Worla J~tal S~atistics. 
.... ;.; . 

Afr-ica Total** 

175.1 
108.5 

189.0 
.111. 2 

Per cent 9.f. 
Africa"i:o · 
World Total ' 

4.79 
2.57 

2.37 
L87 

. : 1 * World. total includes the centrally plar.ned economies CO'Q'Q.~ies. ' 

** Africa total excludes the Republic of South Africa. 

(d) Economics of the industry 
- --~ 

303. Oper~ti.Q.ns, of the lead and zinc industry are in the hands of specialized fims. 
·operating knaw-hot·7 revolves around the lead and zinc blast . furnace. 

309. Over the.las~ ten years the lead and zinc market haE been generally depressed, 
througll,out th~ t-Torld due to decline of the major traditional markets for lead and 
zinC::·~ g.UvanHi:in!j and 'die casting, Major problems for the future involve the decline 
of -~utomobile ptqduction (w·hich is a major:- end··user: of galvanized steel). Tlie cast 
zinc is expeet~d to decline due .to substitution of die··cast zinc by plastics and 
aluminium comoonents. 

J _ .. ' 

(e) Technolo3y 

31'o. Hajor re~e?·rcli effort on leap and zinc is devoted towards. the solution of 
~nvir:~nmenta+ problems~ control of toxic emissions~ treatment of 'W'astes anr~ effluents 
renderft13 theM harmless_, to reduce health hazards, Unfortunately in Africa. this 
aspect has been neglected, Tl1is is an area of social responsibility by the State 
controlled lead and zinc ~ines in Africa. Several direct smelting processes are 
currently being investigated in an attempt to bypass the blast furnace.-·-



~a) ·:~,frineipal end-uses of tin 
· • .<~~.t ' : ' ' 

311. Tin is{·k~Heable~ $OtaeHhat ductile, and crystalline. Alloys of tin find 
important awii~ation h1 the capital goods industry~ soft solder; type ~eta!~ 
fusible metal, pewter~ hron:e,. bell metal, babbitt metal, white metal, die casting 
alloy; and phosphor bronze, A novel use of tin is in super conducting niobium alloys. 
For energy sdurces of t"te futJ:"'e, t:i.n· .. niobi:J.m supper conductors are expected to 
produce rnaenetic fields using minute batteries this is an aiternative form of 
electric power zenere.tion uith a better efficiency. Tinning end-uses cover· tin plates, 
steel wire and other containers. 

(b) Production 

312. Producers of tin in the African region are" Zaire Nigeria~ Rwanda and 
Burundi. 

313. Nigeria~ s tin production has continued to decline over the last eight years. 
·In 1977 production ~1as 3:300 tons compared to 5,·100 tons in 1973. · 

314. Tin is produced from operations by the Amal3amaterl Tin ~Unes of r.ageria P.oldings 
Ltd. , . (AT~-rrn in t-Thich the s ta te-m,'IQed Nigerian 1-.•ining Corporation (lTI'1C} has a 40 
per cent interest \1Tith the rest held by I-1essers. Golc and :Case Jl'fetal !'-1ines of ~Ueer ia. 
ATHN operates the Ririwai ~tine. t1akeri Tin Smelting Company is operated by the 
Amalgamated 'leta! Corporation of the U.K. The State holds a .20 pe:r cent interest 
in this operation. 

315. ?aire produced 3s60n tons of tin in 1977 compared to 5,400 tons in 1973. 
Syndicat ~Iiniere de l'Etain (Symetain) operates the tin mines in the Kivu province. 
The Government holds a 20 per cent interest in Symetain. Output of tin has sholm 
a downward trend over the last ten years, The Ifanono deposit is est.imated at 
165,000 tons of tin an1 30 million tons of spodumene containing 6 per cent lithium 
oxide. 37/ There are plans to expand the output of tin in Zaire and a programme 
of ·:gllblo:;i~aili sprveys ~nd prospecting is currently undenvay at a cost of ~. 3. 5 
million. ' . 

316. R\•randa and ~urundi together. produced 1 0 6'10 tons of tin .in i977. Societe Hiriiere 
du Rwanda (so~URTJA), a joint venture bet,-?een the Goverru:.ent and private interests 
represent~d GEO unms., plans to es.tahlish a smelter at Kigali at an estimated cost 
of Frr· :B. 400 million to be financed partly by the European Investment Bank to a 
tune oLFr. B. 120 million. La Banque Arab de Developpement (BA:>EA) will provide 
~US 6 million for the ancillary electrical genera tin~ utilities.·. 

317. Hamibia produced 800 tons of contained tin in 1,2!}2 tons of concentrates in 
1977 from operation at Vis. 

?2/ 197:1 t!iriinz Annual RevieH. 
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Table 3.28: Tin production in Africa compared to the rest of the world 
J.:l~_)_?]7 (i·~_ ... l:oEam1 !!!_~~_!ic t')nnes of cont~ine:~ me~al) 

' Per cent of 
' ~. ' ; 

---''--.;........--.,----~...._.-- , .,H_o r lc1 'l.' o !e.!.* 
Afrit""q.. -'to , . 
v1orld 'Total . ' 

! v, : 

'. rd ~l~n~ production ?.21/ .1 

· 'Refiriery producfion ·222.2 

Source· 1979 Horld He:al Statistics. 

Africa Total)~::~ 

.l!J.l 

6.1 

* World totaJ. inclurtes planned economies c.o'.lntries. 
Mr Africa total excludes the r.epublic of South Africa. 

(c) Organi~ation of the industry 

'4 .. 51 
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318.' Major·'tnstitutions that: ddri1inatc the activities of t~1e tin industr.y:are~ the 
International Tin CounciL International Tin Ar:t·eerrteflt and the I,ortdon !'!:etal Exchange. 
The International Tin Council dra,vs up and attem?ts to ioplement the floor and 
tyt~fi:tngc prices of tin on the m~rket. The Economic and Pricli! Reviet·7 Panel· of eight 
members has been set' tip to make1 8.- six..:~monthly assessment of 'data· related t6 prices. 
'rne ITC:alSo maintains buffer: stocks.· ; 

319: ·The decand/suppiy ~iti..!liiti.on:•t.ras imbalanced in l97r··leadin~ to: a lvorld~rnarket ' 
deficit of 15,000 tons. Export controls had been imposed on memberS·of'the Interna
tional Tin Council. Current!~~., the Fifth Inter~ational 'Un Agreement is in force. 

320; · Th~ price mechatlistn of tin c~:msiats of· flo6r prices, lm.ier sector· prices~ 
middle sec tot: pricei:l';·-~pper sector prices artel: ceil in~ prices. 

,''I! 

td· ). T 1 . - . " echno ogX> :' 
;. i' -'· . 

321. Concentration of tih ores 'is' usually done on site by relatively ;simple methods. 
The bulk of smelted tin is produced in the developing countries" Host tin mines'do 
not vossess their o\vn srneltin~ facilities. They t :!:1r'! t sell concentrates to others, 

·:As such, th'ere is nb integtatiort in operations of tin processing. 
·;,· I>.' 

3it: Entry ~nto fe1bricattng ~.ri.':lustries H;,i'ch' nroduce· · f :inal · demiino products' ·tin 
plate) t:i:n.:.:.~C?PPe'r alloy -~~uir m'et2l~ bre1Ss: 1 coina~e metal; bearinr,~ pump' bodies,, 
high pr'essure steam pl?-rt~ ana mil'if:ary hardware pr~sents a· difficult challeng·e for 
the African countries.' · · · · ·' ·· . r 

E. THE ALUlHNiilll Ii·:UUSTRY 
.. i: . : ' \ ' 

(a) Principal end·-uses of aluMinium 

323. Pure alumini~m is li"':ht, pleasant ~esthetic~ easily formable~ machinable, and 
easy to cast. Aluminium possess seve-ral ether desirable characteristics sui:::h as 
electrical and t~ermal conductivity> corrosion resistance; non~ magnetic? non·· 
sparking properties and ductility. These are important technological properties that 
make aluminium suitable for industrial applications, Aluminium finds Hide applica
tions as kitchen utensils, decorative t'laterials on 1--uildin~s aerospace and 
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aeronautical structural materials in alloyed form. !luminium is usually alloyed 
with copper·~ ma~nesium~ silicon.·manaanese a11d spec:tf.i~ met<;~.ls ir.rg~r~:ins given 
properties for aircraft and ro~ket a~plicatiori$ .. qu~~t:'le ;£~~ .. ;~pital ~oods ~n~u~try, 
aluminium is userl in such Products as·. telescope mirrors. decorative P<~;Per .. . , . . . . . . . '' ., ·'.' . ,· · ..... · . . . '. . . ··:r .. ; ., 
packages. toys and many dther .encl-·uses. · Ghemicals c?f <;~.iul'liniwn are: app.lie.<l in glass 
makfnp,, and ~:artifiCial je\.Yellery;· Sap'hire, ahrasSiV~S CQTUndum ,t;ind emery) ·Widely 
used in surface nreparation. · 

(b) Production ·,: • f 

324. Bauxite is producer in Africa bv c · Guinea. Sierra Leone, Ghana arid T·~ozambiou~ ~ 
Primary aluminium is produced by' Cameroon, Egypt an!~ Gh~na,'' .. ' : .. "' ' ' :·· ' ' . . . 

T:able 3. 29 ·• 
' ' :.· . . _. ' .·· 

Aluminium production in Africa compared to the rest of the '11<,>rl~ 

_-!.;T977(iritilou~"'Udmetrfctonnes_ of buaxite 2 alumina and 
prirr.ary a;l.uminium , .. 

. . "! ,; . j: .r o:) .. 
. f ; 

. • 1 •• , '' : ' ' ' ' 

Pex cent 9~ . 
· . Africa- to 

~:'!f'ric8 Tot·:al**. ·· ·.. .~Worta .. To;t~.~· · · 

Bauxite 
Alumina 
:t?t'imary· aluminium' 

TJorld; Total* 

0.4,505.2 
25,136.0 
14,220,0 

1L863.2 
562.0 

. 2'90. 3. 

-.·-
14.02 
.2_,,2) . 
2. OL• 

Sourc-e''' 1979 Uorld r~etal Statistics .. 

* Horld total for bA.u:xite includes centrally planned economies but excludes 
them for alumina and primary aluminium. . ,' ,· . 

Africa total exclu~es the TI.epublic of Sout:lt Africa. 

325. There are l..<rge deposits of bauxite at '·rinim 'lartap ani"l Np,aoundere in the Adamaoua 
area of north-central Cameroon. These reserves are estimated at 1 ,'l00 million tonnes 
at 44 p~r • <;et;lt alumina~ Anoth.er deposit at, Fon'jo.-Ton!,o· near Dschang has· reserves 
estill).ated at 50 mill:f.on. tonnes., \Development; of· 1:'1.es~ ·deposits is be in~ undertaken ;by 
SocHte des Etudes des Bauxite du Cameroon.· (SF.:~/'·C\ ') ld.tk.a · MJ per cent· interest held 
by the Government, .10 rer cent by VA\·J and 45 per cent l1y Pechiney ·• H~ine Kuhll"'an 
aod:~;per cent by Kaiser Alumipium. ·38/ Investme!,lts are quite substantial ($US . 
1, 'lOO million).. Camerpoq.. h<ls excellent hydro-electrie ~otent:tals. . Development effort 
inv<.llves th~ construction .of ,a ra~l~HlY nett-rork a.nd hyc:irQ:<~electric stations. The minin~ 
capacity that is olanne:L is of an(annual.output o-~' .. ~'1 '"!i11io:c: .tonnes of bauxite. This 
is qt,dte a sizeable· operat;Jon. An elumina pl 'lnt •;~;ill 'be .constructerl at • a nel-t port .. 
Pr~sently there is a 60 ,,l(it) tonnes/year aluminium reduct:ton !)!ant at Edea. A caoacity 
of three times of the present output v1ill he needeJ in due course. ~;us 3 ~'l~Q million 
has been set aside for the alumina -- aluminim:1 ryroject b the 1976-1931 ')evelor'!ment 
Plan. In 1977" Cameroon pro•Iuced 46.200 tonnes of nrimar'' aluminfu1"l. · 

326 •. Guinea produced D . .)4 m.illion ton.nes of bauxite i.n 1')'/7 from operations at :Fria~ 
Kumbaand Boke .. - San~aredi. and at I~id:fa;t.P, The consortium b~hinJ. .Friguia :l.:nv.olves ~ 
Frialco, Nor and a Pechiney, Srit.ish All1min.iu!J! .Uusisse an('! Vereintgte Aluminium Herke. 

)!}_/ 19713 ;";1ininro: Annual Review. 



. . ~ . I ,· . . ' : - . ,. . . 
The GOvetriment }t~s a 49 per c;~nt; interest. Cie . .des !lauxites de ,r'..uinee operates 
the B<JltE!.;.;SangEitedi proj ~~t (maximum' output· of 9 ~illion tonn~s/year) ~ -.. The stat~ 
·h~sa:49·pe't.ceiit•·i~terest w:p~h.the rest: hel'.1 by Alcoa, Alcan: 7'1art.in- ~"'a:r;ie.tta.· 
Pe~hiney. VAU and_Hon_tec;lison. Plan!1l are afoot .to e~"Ploit the reserves at Bokes 

.,Ti:lugone an4 Dab ala~ A $US 700 mill, :f. on, _Joint veritu.re .hiis been set up hett-1een Gu-inea 
and lt:fgJria to exploit 'the alum.inium potential of· f;ufnea by an arran3ement vhere 
alumina t'l7ill be produced in Guinea and aluminium producerl in lU?"eria. 

327. Ghana produced 275.400 tonnes of bauxite,. anrl 15/L.l'i:J tonnes of prifl'\ary 
alum:f:nium in 1977 frpm operati()ns of the. ,r;hana Pauxit,e Company. P,lan£; to: ;cW:velop· 
the''riyliliihl.n bliuxite hav(been ~Hno~'1-4~!L'. yolt~ Aluroin~prn Compaq-y LtcL~ (1arn.ple-t;ed --· 
the expansion of the Tema Smelter to 220 "d'!~i tonnes/year. -~9_/ The Volta Alurn.inium 
C<?tnpany Ltd'·" and. Tema Snel ter are OWtl;ed .9': .per ce~t: .by K~i;ser and 10 per cept by 

, '-r··1f·/ <tr··:t n '.· :; : · Reyno:...ds.:'::. .. : --·· :.: · · --· , , . , ·: : ' ·, 
~-: n r .: · .:; t ;-:: -' I_ : · . : r · 

328. Sierra Leone produceG 745 000 tonnes of bau:'{ite in t<n7' :f~'~ni operations of 
Sierra Leone Or.e 'fetal Company Ltd. (Sieromco). All ryr.o: 1uction t-tas exported. 
Ahisur,~s~.-#~~sse-Aluminium (the parent col:'lpany of Sieromco) .is currently considerin& 
to open a net-T 'ln~ne at Port Loko. The reserves at Port Loko are estimated at 100 

.- 1 ;"' . ,I f ·~ ; ·-. 
millipn ·~nn~.$ ,l)auxite. An alumina plant of 1 mill! on tonnes capacity is planned 
at Pep~l..· The Government is expected to opt for the 50 per cent interest offered 'by 
Alusuisse _in t):ds venture. 

329. Egypt produced ~0.000 tonnes of primary alu.l'liniurn in 1977 from operf;\tions at the 
Nag Hammadi Aluminium Smelter. Production is based on imported alumina. The 
capacity is 1!)0.000 tonnes/year. T:te output is primarily for export. The smelter 
also supplies the Ismailiya aluminium extrustion plant with pellets. EX'I)ansioas. ' 
are unden1ay to reach 160 ~ ;:)00 tonnes/year. There is consiierable fot'l·•ard linkage 
for alumipium products. , . 

. :. " "' ~ ' .:" .. - ;· ' ' 

i'lozambique produced 2 ~0::10 tonnes of bauxite in 1977. from operations at AluMen Mine 
near 'Janica in '11anica province~ · • ·. ' 

(c) organization of-. the industry 

330. Aluminium industry is dominated by the InternationalBauxite'Associat:iori and 
.. the Intet'national 'Primary Aluminium Institute (IPAI) t'lhich represents the bhl~' o~ · 
' inventories of primary aluminium held outsitl~, the c~ntrally 'planned econorrde~. ·. ' . 

. -, f, r r, -~; , , I " •. ~ -· ' 

331. Bauxite exporters ate faced with hi~h tariff barriers to' etitry ~t 'th:e $melting 
; .. and re£inin3 stages. ' The nwrket of bauxite cannot be r:lesc ribec:I as a free 6ne, . 
<Most sales of bauxite .. and :alum:tna. are intr·a ·company transactions arid there '.are no '' 
,_;world standard prices on··these two commodities. For .. most of the Internatidnal.i:rade 

in bauxite and alumina, export prices' consist· of auotations l.rithin the tfansnafional 
";aorporations. !•0/ _; · ' -, · ; ' · ' 

···t 

(d) , ·/rechn61ogy '' · 

332. The first stage of processinr (the Bayer nrocess) removes impurities and water 
to yield th'E! •pure oJt1:de {alumina), The riext' sta~e o! nrocessinp im1olye~ s'rtl.elting 
by electro:·thet'.mic ·t'eduction in -the Rall-ll.eroult ,rqcess taking alumina ;-~s the raw 

'• material. Alumi'n'iutrl. processine :is an eri~'rgy-ititens:lve operation, '' 1 
.! 

_39/ 11)76 ~:iner.als Yearbook, 

_40/ Porld Industry since 196C: Pro?t:'ess anJ Prospects, Ul'HDO III~ 1-;)/Cm:TF.l~/2. 

' 
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333. Research and ~evelopment effort'is aimed at reducin?, inputs needed to,produce 
the metal. l)ir.;::ct recovery of alu:ninium from the abun~r->.nt supply of clays is:,r:. 
another area of effort. This research effort is aimed at bypassin~ the energy
intensive Hall--T·1eroult process alto?:ether, 

(~) Econ~mics o~ the industry 

-~ ~ '3G4'! Smeltinr: · do!llinates t'1e cost structure of the aluminium industry~ Hin.ing 
~ r :, ~-- ·~ . ,. . -' . . . 

· at::.counts for ortly' about 10 per cent of the cost of production· 'p.;roduction of alumina 
'· :frtrin b~il~'ite 'accounts fo1: 20 to 25 per cent an(~ the rest· of the production cost 

amounting tliv'lr.rr to 65 per cent is represente·l hy smeltine of the al•.1misa t.o1produce 
th~-· primary'me:taL :This cost st·ructure is basic to u~.derstan-lin~·of:. the: plfi:cin~ · 
and' negotiatinp; practices of transn::~tional corporations in the aluminium industry. 
A 10 per cent increase in ra\·7 material costs adds a mere 1 per cent to the cost of 
the metal. 

335. Economi~s· of sc3le h: the production of alumina from bauxite by the Bayer 
process cai'l be achieved up to300,000 tonnes. For export production tihe scale is 
100~000 't~ 15>1')/)GO tonneS"of ·alum:ina" Smelters are usually of a ca~acity oeb1een 
30,000 to 100,000 tonnes. 

336. Fabrication plants tend to be capital intensive anti reautre la:rq,e mills 
particu.l.:Jrly rolling facilities for~ plate, sheet, bars, rods. 41/ ' 

.~ .. r 

' .-,.-,-, 

F. . PRE~QUISITES FOR. mE DEVELOPMENT OF THE BASIC MRTALS INDUSTRIES 

337. ,The previous expo~ition has endeavoured. to survey the. ex.isting'situation _and 
status of this impor:tant industrial s~ctqr' as faf as the mis~':t,on' co~lp i,~_e,n~~f'r 
projects in the countries visited, which included only a sample number of"courit''ries, 
and on the basis of puhlished literate. ;._..e and statistics. The expositic:m can_ only 
be considered indicative but by no meA-ns complete. ~.s the p!.'ogramme develops'o it 
tdll be.~p~t3j;ble to complete and update data on the. metals industry in Afric:;.~. It 
is h.Q}Ja_.~tj!pO~&i:ble to discuss. tpe prerequisites forth~ development of the'pasic 
me,tpls,, indu~try bearing ir>. mind the. unique characteristf!=;s of the it1du~t:r:y ,and 
pr~vailin;:: con,ditions iJl .. Aftica, '!'he~e prerequisites aie s;ignificarit ·in_. the:· desiRn 

· ·· . ' __ , __ ,_-·; :_')A·· _,1;•-·:' )t· _,- ; __ i 

of an approach to the formulation of the .strate·~:y for th~ planning o~. thE7, bl:!~-~c;, metals 
industry tdthin the lone;-te!'TI' context of tl-te. Lima tar::et .and plan o( actiqri .a~ ~1.~11 
a~- the short ~a,nge objectives of developin~ the heavy inuustries:;in A{ri~a:. · _, · 

(a) t~!ar1:ets and econorrdes of scale 

3.13. The first and forenost prerequis:f..te for. the 3roFth an~. developm~o.'t oJ the .metals 
indus try is tb~ e::istence . .o.f a mark~t for its products. ·::t;he ,size ~( ;th_is 1Jta,r.~e'~ :must 
justify production at the minimum economically profitable .scale_.Qf OJ>~rat,ion. ~)' and 
large~ operations of the metals industry are characterized by dictates of econoniies 
of scale. r1ineral processing, hot an'! cold worl~incr, ooerations t:o produce flat products' 
sheets, plates,. skelp: strip are highiy sensit:i.ve to economies of scale. 

' . 

339. It can be generalized that almost all industries based on naturaf resources ""re 
subject to economies of scale .. J'o:::: w-ost of these natural resources bas~d industries 
this scale can be ac!1ieved only by institutionalizin~ the market or by brin':"i!l." 
several countries to3ether in joint ventures 

41/ t•Torld Industry Since 1960· Progress and Prospects, liTHtlO III; ID/CONF .l}/2. 



340. The market constraint can be very limiting in the development of integrated 
indus.tries whi.ch .are liQ.ked ~h<,)rboot:ally and vertically.Jo .~nd.-user indust.ries in 
respect to .·SC!Urces of .ra~~ mat~"t:".ials .. 

'><:.·> •. ;_;>.,;;···' . .. : 
(b) Raw materials a.n.i_E!_~ven reserves 

341. Availability of rat•7 r.taterials is the next ill/-portant prereq~isit,:e, for the 
development of metals industry. The assured availabilityo logistics and price are 
crucial· factorS}.-. :i::::l'h~ prcyen. :J:-~~erves '(llUS,t. be adequately quant~fied ovet; the project 

, life which. ~S-U.$Joi&11y .fgt~en,--,yeal:s and above. Cha,racteristic.s .. of ,the. raw ma~.erials 
must .be carefull,v.evaluater:Lto ascertain. whether or .not they Jl:leet the specifications 
of: processe,~ , av4ilabl~ o~ the Tl~u::ket.. In the . absence .. o,f this conformity then . ·· 
resear,ch and .development effort .is ,all)lost always ;needed to design processes t-1hic_h 
~fter. adaptation or as .a res'!-llt of innovati.on can accept the; local ~aw mat~r:;lals ... 
This is one of the greatest weaknesses of the African situ~tion. 

342. Location of the raw materials determines the magnitude of development costs of 
the required inputs, . Iruportant factors are. remoteness of the resource location~. 
ii}frastr.ucture availab.le a~ the site, reguired ser-vices, .logiStics of mo~~n~.t.~e, .. 
raw .. ll\~terials .to the processins sit-a and .the price of the rav~-.'ll).aterials landed at: 
the processing site. 

(c) Infrastructure "i"··' 

; 

343. 4.vailability of the physical infrastructure and utilities is the next important 
prerequisite. Availabil:i.-ty. o~ · water •. PC!Wer t. ,e~~r&y ,_ e~f,luen~ dispo~al and waste 
dumping facilities ·must be assured: Transportation faCilities and materials handling 
systemsare expensive overheads on a project. Hhere the resources are located aloray 
fram the market '(t\fhich in fact is·much to the chagrin of the -industry?' the t110re usual 
situation} large sums' of money must be set aside for their development.·. 

-· : :-r, 

(d) zmnpot-ler ~and' expertise 

344. One of the most important prerequisites for 'the ::i.nte?,rated -ievelopment of· the 
metals industry and its subsequeht profitable···operation is the availability of 
unskilled 'labour>·.· qualified and skilled man~owe't and the pres~nce of an inventory 
of entrepreneurial) manar.;erial kno".:,;.hoilr and expertise;. Some industries have taken 
decades or even a"li!:e time to acquire'these 'attributes to':a successful metals 
industry.· Suppdrting skills' are needed to. cover other· related areas~ design• 
engineerin8, planning~ construction~ project mauagement·and many otherskills as. 
negotiation, process identifications contracting~ etc. 

,, ' 

3l!5. The experience of most African countries vrith an existing metals industry is 
their dependence on expatriate manpower :at all· phasesd Only in some countr,fes. has 
it been 'posslbie to; implement some of the project stages with local manpO"t-Ter i!'ief 
project :inahagement 1 etect'i6rt artd' basic cons't'tuct:ton. '· 

r· > · ··; ·i ~·· :. , .. ,:_ · 1. t .;:· 

'(e) Finan~in_Q · 
' . 

346, Availability of capital finance on reasonable terms is a basic prerequisite for 
the 1net'als' intlustry. FitfanC.ial requirements al.'e- segrega·ted into: foreign exchan~~e 
need'ed to 'cover t 11e' cost of' lm'p'orted portions of the project a!\d: the local currency 
needehl. for' expenditure on infrastructural cos'ts. Both currencies must be available 
at reasonable rates of interest ~,.rith terms reasonable enough to ensure smooth· 
financial transactions tn the early life of the project, The problem of; gt;o~.;ing . 
indel>t.~dness: 9f African countries is undenaining the st;ren3th. of .. their credit l-Torthi-
ness. There has been au all round escalation on capHal input to the'metal.s industry 
in recent years hence reducing financial resources available for conceived projects. 
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t~liil. F .i'b?. IV 

• ...i .. . 
: .... -·'• 

A. THE' ENGINEERING HfDUSfR.TE.::;· f: >' 
··~ 

'!!!~ ~.':~c ·.:;;·~!1'::~). if:;-.;c;u o:: cn~'ineer:mg :i.ndustr:~e.s ir. A:f:."icp .. i:~·:il ..,•ai'hsr r.!,i~~edpP,i~pde 
covering existance of >rarion::: typec of light me'C:d aad engineering industries priljlarily 
based on import su'buti-te\.~ioii• and the >.'elat::.-:"~ ~l.=trrow_ne~tS;.of. their :industrial ac_t~yA~i::~~ 
due to Hiriited 'tnar·It.et ·cpporiuni:;y" I.t has no~r be~n fimly established that there i..s 
a positive ~-al15cen.:'i 0-f' I-e.rge: scale enr;ineer:'.n£ indu~.tri~s in the majority of .,tl:ie , , 
African counfri~s.t · '!'l-:~ catfses --of\.ol·his state of :<:-'?.~-<·::.<~- have been attriputed partly 
to the n<l:·i~ot-7hess 'of! the m~t:f'b)ts :at nat::..onal levels c,:nd.-econom,iea of scale that; ~~ 
cha.racteris'fi~\3 o'f 'the.c:e indu:atr·i<:"s.; Cou!)led l~,i-ch .th~~,,f"':stors, there, seems, t~ ~., 
excessive eJ~ternal ci1.::pcnchmcy of the AfriiCan CQ~tJ;:te~JOlfi g:rpcure111-ent of capi:t.al, -
intermediatc. 1 and durable <:X·n.GuPer goods, although a sizeabJ.e n.umber of African -coWltrles 
have c6rlsfderabl€ ~a11t:itii~ies':'Gof• id_ec_ooaits: Qf..;b;:i;si,~ ·m:iJB.~f.-"1~ for. ind1,1s"t;ri~l \1~~,-, it. is, 
parad6xie'a1':tfi<i-t:the m:a·joi"!/try•6f tli-~.i'e C'o<td+.:r;:i.q.:;; ,ctl.epq~d qn imp<;>rtation of subs.tari.t.ial.· 
quantities'~f- ba~dd-m$ri.i.:}:"l:;and ?.:mride;,1"ar·:iietyu9:Jl ::•:;;:r~.:er::;~diate engineering .. produ~ts ... 
fr~ni other-'dei/i'i'lor~ad.'-'i1':1di dcJ'elcpilng .<:ne-gions;;··· ,_,J:n;J~.q~~ cs~es African cotmtries have ~~d 
to use technology, r.:<)_chiP<'l'Y and ecr.!i~m·.3nt Hr, iH~~::~~trf.?.O.:~•;istent_ with their actual 
requirements. Ver-y ,-,+"+.,,., ·,,,...::;e sca.le production ';•-:dm.ology continues to be employed· 
in opera tlon§.}J..>~:hl:!F_9 ; iJ_Q~~c~:.·r<:. vartr;t,on .1 shot.d ci 'h2>.1r.~ !l-,e~ ~L'.lfk ~<;Vrq :l;opment of scaled down 
plant D. -- .... --- - · ··· - ···· - · - · · · - ·· 

,_! 't' ' J .. , ··~· I • ft f..; 

348,. The geriei"tl o'..itlcdR'!fo!C' th~ r;_c-veloprmant- of e;1gineering cap~tal go.ods ,a,mnufa~tUre ; 
in Africa is D'i:ill in -the prima:..)' st<J.ge" O.tt c.:f 49 .:::CA member States, ~o- far only:.:,:;~:~. 
Egypt has manufac·cur·inr': p:i.anto loP Jr,aohine tool.~t lathes~ drilling machines, grinding 
machines, mi:;_ling rtl<:\.ch:lnet;~ cb.:... l'i'DJ.le ;.';;cenJd.y rJ:Lg?ria~ Kenya. _and Algeria, have 
prepared feasil.: lityi:~:J::t.itL~J.:t'~.xl ii,plirr,'- Tf;a.ta:Ofl.·;'\!'Of;ffl-cmec:· for machine "\ools manufactur::
The general tei1C:.ehc-y .:.:.:_, .. cc '"-'- _._L;__c.,l.l' cc."'~"':~.~o-.S.Qr.J..: J.'b t.,;;" ;Lhif>Ul_t: cap:_~..tal. goods against the 
earnings from caGh cl"o_?c anr.::. rrine.cals expor·tc Capita]. goode manufacture is beyond the 
present capabilitie.s oX ·tiH~":n;n.je:;.~~-ty;o'f·the :Afric9-n 9ouni;~ies. ,_ Cap:i.ta.l goods,, 
particularly 11'!h~1hine. to')l8' ma;,_ufactul'~-; :t•equire •ifeu..r.J.¢.{;"<J; fo;rging, heat treatment, 
machine shop? too:;_ ro.:,m.s <'.".r' '! ·'k.r·._,_., · " :">~:'J i.t-1 ~r:; fl, .. ,:-'"'.::_llary industries development, 
in .._..;:-o:.').c;i' ·>- ~.:: .< .r : ]'''_:··- ..... :::J) ac:::CSI.10!.'1.eD" iiJc;:··eo·:·'.3:.~f. ·chc deYelop:nent of che m::.chine 
tools manufacturing:: i i-::dw; :;l~ic·~ requires_ t~v:- lt:t~ <~::as-iY!:!:· ce1evod.opment of intennediate 
enginee!'ing·· -t-ogetl_:~_eJ. ... ~·d:';;h ff._::2;cific anc~_lla::'y in.ci}l'sh~ie:;:n._. 

349. The main dem<>.nd for er:,~l>1eering goods in Africa i:~; ptjJ) ... however b.e;i)lg met ~Y; 
importation. The ir;Ir:;nrt .strtlC'ct'.re of engineerinc indus·i:ries in Africa therefore · 
deserves ~a qilitik: ·aL:moe.;., ;_ ·. ·r · -. 'r. _ 

•• 
1 i :).;~· ·j ' I I 

350. Afric'.l. imports Ill<'!. jar engineering commodities from the other developed regions 
which include engineering capital; intermediate and durable conswner goo~. in vq.,n,,ous 

:_-:·. ., / r : 
!!.J:j S~e a!.co Annex I·-R. 

; ·:. 
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sector and sub-sectors of engineering industries. ·However, extremely important 
changes took place in the development of the ewr,ineering industries duril1P, the 
decolonization ~eriod 1960·,1975. T~1en~ has been a structural shift fron traditional 
branches of eneineering t:> the de'relopmerot: a.i,c. mam~f!icture of selected intermediate 
products e.g. steel rods~ pipes, improved foundries, an.rl assembly of cars, trucks> 
lorry 9 buses, electrical equipment and even machine tools manufacture in limited number 
of Africa..:i com\;:.des. So fa.a: except in E:::.ypt and Nigeria there has been no integrated 
approach for develop in~ the enl.:':ineering ind,Jstries sector in African countries. However 
l:(hl":·~,;:~wl~-;c ~r:l.r.r ir.dnst:ries structure in Africa .;an soue hou be hi:;rhlip!ltr>d f"r"om tre • 
i~;ig~~ous d·ev~lopment of :~he sectors as well as the trend of importation of engiueerin:~ 
goods. tlithin 1:1;1.e region as> a ~·1hqle.. The ECE Bulletin of Statistics on vJorld Trad·· 
in Engineet·ing j'rodtJcts and their relative share of export to developing African . 
countries sho~v: thn.t during the period 1972 to 1916, the figures reveal th.at the total 
"'Y.:'ort of ~P.gineering products to the African region has increased from 4.9 per cen+- tei 
7.1 per: c~nt. During the.same pe:riod.the to~al export of transport equipment· to Aft,:iC:a 
has in<;:r;:ea:sed. fro~ 6.7 Jil~r cent to 9.9 per cen.t. ·· 

{s{:~~;~b:~;~, q:l,~ar;iy,.indicates that th~ ·demand fpr engineering products. in Af.r.ic.tm 'r. 
regiG:n.JJ.p.s.p_la:yfi!d ··~ .. sJgn,j.ficaut role during 1972:--1976., Therefore the main. stru<":.turaf : .. 
priorit;::y,,pJ-;~flg,~i)E;e~lrtg .industry is inclined to be. towards the import ,of ttarispQrA.: .. 
equtpme'Q.:t it; :-1\f<::d~an . .J:'~gion ~1hich constitutes 50 per cent .of the total :Ifnpot:ts ot: dt1 
eng;_·~.~·:il\g- .. p~od:~qt;S ~iJ;I_ :African region. , ·- · < '", · 

.· ·. . :l 
{c) T.rendq ,~in national development plans for engineering industries in Afri:t,i' 

352.During this decade the general trends in national development plans prepared 'Y 
the. respoct:1~ve Af1:ican countries can be arbitarly summarized into three broad 
categories •.:. ·~, : 

{i) D~velopment plans oriented to free market economy. {Limited 
parti.cipation of Public Sector and lar~er participation by . 
"':ivate Sector engineer!-.;"': indust1·ies). 

(ii) l)eveloplJl~nt plans oriented by !llixed market economy.· , 
·· . (Participation of both Public and Priv:ate Sector engil1eeting 

i11.dustrien) • 

(:f ~1): ",Dev~lop!"lcn>: planb oriented by ~lanned economy pattern ba..!"ed 
on predominant participation by the.State in engineering activid~d. · 

{d) Objective=:; and priorities 
' ~' 

353.Although the objectives and priorities in most of the African countries diff~t 
to some extent as far as en3ineering industries are concerned, the majority of the 
African countries abov.e established objectives end prioritiEs for their national 
development plans. 

(e) Strategies: .·,r . 

354.The overall strategies as reflected in national development plans canals~ be 
divided into ~~o eroups> because of the basic differences observed. 

stra t'3('ies adopted by non--oil producinz countries in Africa:, 

strat~gies adopted by oil producing countries in Africa. 

I 
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I) :~ , • ·dir):·,(Non~cdl .producinz countries ~.>trategies for· engineerlng 'industries 
~~ dev:elo.puent r • · • · 
... • -, "":;lc 1 

1 

355.IIere strategies are aeopted fo:: the development of resourced based.ind\lst'rles 
through the introduction of import substitution. The basic strategy is t~~ development 
of commodity; producing industries. · Host of the strategies :ln:n(rh~oll producing African 
countries .have allowed· for engineerine industries development e'.g';' 

' ' , 

Expansion and rchD.b:tU.tutioL of ::=x:t.s~:i.ne; enein ... ~ring industries. 

-'< 9 til6t:ation' cif funds from' ca~h crops or mine~al expor,t~ fo,:,.:, th~'' 
installation of new eugineering industries based primarily on import 
substitution . 

.:~.n.•:;~;;.r.r:r9'"Jc·\ ::; .:·:.·;··, · .~ 

;·:f··l'l)Istepping np trainiup; of sldlled ·and managerl.al manp6wer arid"<1 
br:id·g-ins the eJdstirtg manpOt•Ti!t p-ap th:r'01igh emp16ying exrhitriaf;e in 

qthe inclustry ·:b()th in the public and pd,vate sce·i6r :• · · · . 1 
; 

!);~'!!:I 

:::d. ·.rU::t.l -.;ou, pro.duc:mg ·:conntries strategies for the ene:Iot·tt~·ering ·:bidustrtes 
development . 

356.In oil prod~·..:.ing Afr:i-::~n cG"L"llfr.ies. L1e st::t·ate·~i~s for the eng'inE!~rtng illdustries 
development are somewhat diiterent. The over~ll strateeies of plans in t~ese countries 
a~:::sj;Inple •. :liue (to the cle.vslopm.(.;nt 'in''the :oil sector substantial res'o\.trces 'are 
becoming availab1a to these ccuntries as Governr<lent revenue. incoiii~~ :foreign exchange, 
etc. Since oil is a Hasting asset~ it is ·tho developm-:ant strategy of the Governments 

2t'tO;:,nt';ili~e: the res::mrcesUfrO'!'Il' oil :t')· .devP1o~ 'hrlt!''tf:<"lntair: t~e ;p'rottuc'd\re capacity 
of. the ·econQniY and th":.•s·.pcn::<:.n:ently htprcove t:he standard :of'clivins.f of t~1eir people. 
The main strategiez of thecc countries can be summerized below as far as tq~ ~ngineering 
industries sec tor is cnilcerned;.~ . . . " · ' · ' ' : :· 1 

In relativE Gho;:-i; time·theecon~riy·c.njcyt:: a surplusof·investible 
resource$ ~·!hi-:-.h 1'1!".:: di:!:er.!::ed to creat:e lar~e engineering infrastructu,re: 

ih 'soine majc·:c e:c.gineE:!rine proj~~tt> investineri~t .appears, to ·b~ in .exc~ss 
capacity with a 'd.ew that. d_emap.d m;:1y .~atc.h 'UP ID'UCh. et;J,r;lier ,than the 

!i.:;· 't:l:erid~ indi.c.'it~d, ..•. · · · , . · · . · · 
1 

• , , . : · ~- ., • . 
. ' . ~ . : . -· ~ -. . ... ' 

Hajor engir~e2:r~.r..e proj(:cts oriented tol'Jards the reduction of unemployment 
· -··tl..-oug!'l. .. ·ta-~e ·in·,.,.,. ... r .. :. .. •t ., .• -, .. ~ .;,..,,, 1 • ·• ""· •· • '· ·· •·•. ·::l , - .. ''-""' .... 11.!~-.. •w ~- _.-~ .. -~.,.- __ ..,,_ 1 ..... ., .. ,_J. .... ·~·l_J,iJ.t:.. .... ";;. 

r<--,-_.""t·~-.~)''.t. -~ ·:·· :-·· _·. __ r.-;l; . -• -::). ~- .. ' - . ·~:1_:····-·_:f.:.:~r . .. ",l) .. ' ... 

· · ;-;:~~}·~fe7, progr_~~es of :::.~~paru,;ionp,f secondary tec.hni..::al and ¥.f1iversity 
· ·- ··ectucahon~ P,enernliy :i.neluded in taese plans, aimed at overcoming 

.. th,e prese~:·.t ~~~.--~:~·:'.,:-;·: ?.f hir,h +evel ma.npov1er. Mo.r~oy.eJ;. :these p~~ns 
'include gEuierbt:s ·pr.o,lisions foi::.t ;<;;tt~ineerin,$ tl;aining:· p,rg_gr~ef?- in,. ··:;·• , .. 
practically all tr.e strateei~s sf.:.ctors in eeneral and engineering 

.a industries sect0r ir.. par.ticular. 

(f) Policies of develop~~nt plans for ~ngineering industries 

357 .Hany of the African c:>unu:ies fail t':>.k:: the second category (Category II) as 
outlined above~ -·~ne::ally based on a mix 1 economy in 't:rhicl, government» co-operatives~ 
and private entrep!."e•:'.~'lt'c:;: .;"":'' ·=n:0 t-o I ,_, ... :t_ciJ;."lt2 ~:::: fL:r as the engineering sector 
is concerned. 
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358.The development plan period varies froM ~10 to five years of duration in most of 
the African States. Five yQars seem to be the general trend. In these development 
plansdlhe follol-linr, broad pc:Hicy objectives are noticed fot' engineering industries 

' ' development e.g. 

(i) 

(ii~ 

(iii) 

libralization of industrialization policy to encourage indigenous 
and foreign entrepreneurs in most of the sub-sectors of manufactutinr, 
activities in r.eneral and en~ineering industries in particular,: 

exploration and exploitation of major minerals resources when they 
are available_ 

increased use of National and local Banks as uell as dire'ct Spvernment 
pa-ttic·ipation as the main instrument's of o·wnership in the· fqllo'l·Ting 
industries e.g. ores~·exploration,, i.::-::m and s::cel, machine: tdofs, 
railways and railv;.:!y -..;brkshops. electrical po1;1er generation, ~hip 
l:iui:lding and doc!: yard Korkshops ~ public. 'transport W<>rkshops, · iarg·e ' 
maintenance and repair workshops and various other engineering'lndustries 
of public interest~ 

?51:-r~_,...l:<:o: (iv) indigenization of eri<"!ineering; :..:1dustries 

'· .:_,; .;. (v) introduction of incentives (different types and levels) both fot: lo'tal. 
and foreign inve.storf.l: 

.. 11 ·· · (vi) introduc'tion and incorporation of various !>ermits) lic·ences and a~~~ova;is 
·to cbntrol 'industriiil investMents and repatriation of foreign exch.iUlge;. 

(vii) encouragement of export oriented industries" 

(V.t-!1) .. l:'lrtprovement of It & D and transfer of technology;. 

(ix) dispersal of industries and promotion of .-small~scale industr.ies; 
1 ·• ' " 

(x) introduction of local manf)ouer develonment in order to, brins African 
<::;~,, '-'~·:' ·technical personnet into key pcn~tion~ in ·industry~ 

(xi) .. , itl,trpduction of ..rules and rcr:uL:JtiGns foL" the Bmployment·. c;>f. expatriate 
. technical personnel both for the private and public secto-r·: :e.'!lgineering 

.·~rc :'O!nd~stries~- ~Jith a vieu to gradually replacinr, expatriate personnel. 

359. As fin;:, as th.e development plans for ~he countr·ies in Category I and·.-.III, the 
patterns of development plans are someT.\11.'lt different. 

. ·; ,, 

QUW®A £¥£4 

& 
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Ci) ·. ''I'he ~ Assessment of Existing Eiikfi{~~igp 
'· · · ~gineering Ihdhst.:ies in AfriQa 

J.evel indicates the relative development of engineerirnLap2F 
.. techno] og,v in Africa. 

3 levels hav~ been chosen in this study. 

J 
Technology Technology Technolo~ 
Level I Level II Level In 

· -1.----E-o-~-Rrf----S-~--.---(F_e_r_r_o_u•sq~)~.-~------~----~--~------------------~ 

' i 
I 

359/2. 

I 

(a) Cast Iron Casting I Small foundry 

(b) Steel ingots from 

(c) Steel and Alloy 
Castings 
including malleable 
and s.G. Iron 
Casting 

Foundry(Non-ferr()~~2 

(a) Brass 

.(b) ·Aluminium 

technology with 
cupola or.pit type 
furnance in small 
scale sector.(lO.S 

· ton to 1 ton capa
city) 

I Malleable ane. 
! 

I 
l 

S.G. iron 
castings exist 
in very few 
African countries 

(Kenya,Nigeria 
and Egypt) 

Pit type crucible 
furnace. Mostly 
oil fired and floor 
moulding(SO to 200 
kg capacity) 

Pit type cruc:i.ble 
furnace.(SO kg.to 
200 kg capacity) 

Large cupola 
inducation 
furnanoestin 
Railway Hark
shops or large 
repair and · 
maintenance 
~Jorksh()p(l .ton .... 
to 5· t'on -capa..; ··-~ · · 
city) 

Arc-furllae'e . 
technology in 
mini steel 

i rolling plant''" ... 
(1o,ooo to 4o,odo 
tons/year capa:.. c 
city) 

Arc f~nace oAt}:'' 
in Egypt for 
alloy steel 
castings. 

.. 
! 
i 
l 
.I 

Gravity die 
cast in only 
selected 

, country;e.g 
Egypt,Kenya· 

Smelting of 
cop;,>er 1 

(in Zambia!' 
Zaire and 
Ugan#)'· I 

·- ; 
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359/5. 

!!_ollipg(Fm"rous) .~ 

(a) Hot Rolling for 
Hire and .. :a..ar ... 

. . ..... - -~-. ···=:.·.; : .. I . 
Generally 2 higi1: 4 higlr~atnnd 

, .. 0r~llifl€; ll}ills for· mills. ar.~ ~sej -~-·· · -~ · · · 
,· hot rolling. only in Egypt 

, . ! ... ....Diam.e.ter_ .. of__£.ini- . . . . . 
. .. _,, .. ...!. f-: .. ··. ·• shed .. ~~cti,on .. varie I . . .... .. .. ' .. · . . . . 111 

1 
•• • o"Y.aries jrg~ IT 1 to; 1 

" · '""; ; c'....i.:.~"' · t>l1m't"'- '"' · 1· ~--
.... ;c::·•capacity from.. ,,;

1
;,.1;., ... 

(a) Hot and Cold 
Boll:Lt;lg. for 
Coppeit-· tnre 

; ~ 

(b) Hot and Cold 
Rolling for 
Aluminium, 

forgi:qg 

'. 

(a) Manual Forging 

·. 

-~.·· 

(b) Uanually Ope~ated 

10 000 - 30 000 ... -~ t "" . 
' f ' ·I 

tof)a{"K!rfi!'"' 1 e . . J• 

Only mills are 
ava,ilable in 
Zambia and Zairee 

Generally._ used in 
small. sc.al~·· 

s:ect~r · ~PJ; ,_t~~. 
manu:f~ct\lre.; 9:£ · 
ag:dpiJ,ltUi'~l hand 
tools ·~ ._ ... ~. ,.. ·' ',/ 

i 

I 

... -

Technology is\ ... 
used in: .. : · 
seJ ected forgirl~h. 
operation in 
medium sized 
plants. 

l 
I 
I 

I 
1 

.l. 

( c ) Mechanical or 
Pneumatic Forge 

Technology isi_Te~hnology is 
rleveloped :.de~t':lloped in. 
Railway :rork- ·Egypt in 
shops and in : la:t:•ge 
large repair industry. 

· · and· -:i::rr· main,_...". · · 
tenance :·fork-

·~--------------------------- : shonso .. _ ~--a•--:......=;;.;;.,~o,;;,-.,;:,._ __ ~-------"" 

J 



• 

.~ : , ' J 

359/6. Heat Treatment'c·~oJ n;~tl·.:;," ,-

(a) 

~ l·.. l" ' •• ·•• 

fi: ; ~~ ~. -

(b) Through Hardening 

(c) Induction ~Iclr'ci'en.i:ng- ' 
'.' .f ::n; 

359/7. Machining(General~ 
... ·.···.' 

(a) Conventional .. 

(b) 

(c) 

(d) 

macbinirlg·cWitQ ·~-' i 
Lathe,Dril1ing_ 
Boring ,s~~p:i;-ng, 
iVlilling machi;nE!s: .. , .
etc. 

Semi-Automatic 
e.g. Capstan, 

-- '.Ptittret · etc.t 

Automat"ic 'e~g',. · '·' ''' 
Bar. and Chu~k· 
Auto,Spec-ial 
purpose machine , · 
and techniques. · 

Usage of Jig, 
Tools,Fixtures 

35~(~. Metal Fabrication· . 

(a) Bending-,Roll
Beriding 
Pressing 

. ';:~ J ,·'' 

. [ .· 

Technology 
developed :ln 
small seal·~ 
sector. 

' \ 
' '· 

.. } 

Technology exists·:y:..o; __ ., 

in selected '' · 
countries parti
cularly in Rail
workshops and 
maintenance work-1 

shops. •<.·::!. ___ .. '.-, '\' 
Technology ex1sts[;-·- ... -.::..;:~:-:- • 
in selected ·._ · -
industries a.Jld ir-i 
Railwaywor.l&bo~ 

Technology· 

developed, in 
medium size 
plant 

Technol,ogy , -
exists in 

r 
I 
i 

;,. ; ··: i 
i"• ------ - . ' ' \' 

';:~,,t~h:noiogy 
- :c;ieveloped · 
, . , :in Jarge 
- 'workshops : 

including 
1 

' railway · 
, worksbQps 
l 

1 medium size 
[ plants. 

Technology 
remotely e:dsts 
in small s«:lal~: 
industries : .-

:)J ·: 

-I 

I 

Limited techno
logy development 
in small scale , 

Limited 
industries in 
Kenya,Nigeria,. 
Egypt ,Zambia, . . 
Uganda, Tanzania._,_ 

Limited applica
tion in medium 
.sized mass· _sca;le . 
industries a¢ 
in railway work~ 
shops. 

Technology . . ..... 
developed in. _ . .,, 
large and 

; - r . . I 
I 

I 

.. .t:~::_ ---- medium size 
fabrication shop 
and in railway 

"fn5l'kSht>ps ;--- - .. . . ···-- -1 
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l ' J .' ·· · · Technology : . ., 
""""""" ....... '""~·-··--....... ,_t ... "" ·- ·-~- , __ .... ~-..- ··-·· '. ,,_,.I.e,.y.a14, .. -..._ ...... ~.,_ .... ·- .. - ........ 

(b) Press llork 
and mouldj,ng 
Technology 

IJ.mited develop
- . ment in small: .. 

, scale sector 

.. _.. .r • . ~. 

. , : , . r. ; 

59/9. Nelding(.t)r.p- ! 

!·Ielding) 

(a) Electrode et~ck 
weldin~{ .. · "''"':'' 

(b) S,emi-Automatic 
., •. ,•·. I . ,, 

, · · sub-merge arc • 
I ; • :welding and COa 
. . :):W~lding ;:. 

J . 

··. (c)···Ai.itomatic welding 
with C02 and sub
merge arc processes·· 

(d) Use of Helding 
Jigs and 
Fixiltlres 

·' 

. Technology 
developed in 
small scale 
sector 

Limited use 
in small scale 
sector. 

(e) Stress reli~f· 
of welded ~ ' ,'''i 

* r~ .. ~ ' 
products 

359/10. Tool Room . , ; · . ""' 

I (a) Convent!i.lonar 
maintenainC'e · · 
and tool 
grinding 

' i. 

: ~ ' 

(b) 1ool manufactu.r'e'; 
technology · 1' · · · ' · 

Technology: 
developed in · · '· 
small scale 
sector 

Technology !Technology 
- ... Le:u:el. .II .. ___ -tl.&Yel.....11. I!~~:::.I::~;. ..... ""--· 

TechnologyL ·.:;1'.~.;;...:J __ .: __ ;..,.',; 
has develope~· 
in selected . 
African countries 
e.g. Egypt,Kenya, 
Nigeria,Ethiopia 
Uganda,etc • 

Technology 
develoned in 
large a.l,1p.. I 

I 
medium size 
plants 

Technology 
developed ·in: · 

I 

railway 'workshops' :: 
and in repair' ~ .. >,;' 

and maintenance · · 
workshops · i 

1 
•· 

( 

Technology.developed 
in industries! 
manufacturing 

doors and windbws~ 
. I 

Few industries ~ 
in Egypt ·.··· 

,· ~ !· - •; ~ .::. ~ I 

Technology develop
ment in medium 
and large l 
engineering 
establi~hi_!1~~!-t __ ;_ 

Limited-develop
ment in medium and 
large industri'eis· · 
particularly in 
Egypt Kenya.. l 

! 

. \ 

I 
I 
! 



( c\) _ .SJrnp!~~ _J~~~'/;Jid'' 
Fixtu:-e manu:· ... 
factu:cirtg 
techno~ogy 

1 (d) Complex Jigs, 
Tools and 
FixtUr-e Tet::hti6logy: · · 

: ; ·.'.. •;t.L:\ .. ,r:i•:c·:: 
( e }··qJig 'b.oningrcand 

3~-9/11. 

pree>:isionl- , 1 : • 

machining technology 

;::.~_~ J: ... ~:f!!.U() 'J f! D •. : -

;-_~j;d:"'' --~··:~ --~1:. 

Gauges,Gauge Tools 
and Inspection 

~~~~rn~~~ :;c) 7. 

-<1· ·~£t<t .:;~) t:)<V:?.O'":Ifj" :J ·-r1r' · 

tr . .:.-·'") i."J-:1 r ti:J'ir: :· .. 

. , 
399/12. Met'l1 coati'~ 

. . . ''• ,l· ---- ,. 

(a!) Calvanizirtg 
-~,, : tedm<liogy 

" . 

,,, '; . ·. ' . 

(b) N i-Cr •. Plat-ing
technology 

(c) Phosphating 
technology 

(d) Anodising 
technology 

-91-

:: 1 

, __ 

:Technology 
1 

; ;c, 1 , 

-~--·-· -·developed -i.n--.1 ----~,. ···'·-~··--· 
tnedi u.;l and 

· large indwitrl.es ·'-'•x:·::r 
· afici in. railway .. nr < •cc. ·· 
~~<?rl<~ho.Ps,. · , · .,_.,' 

', ;O(i 

I 
·rech1tol.ogi- · ,;:_;;,,. 

<~'~vel oped · i11: · .. 
Egypt a.n.d :in:·,··! 
selected ~Cl.illiray ,.~_. ::: 

· · · WQr'kshops,. . · 

';;') · Technology . f i. 

developed in .... '. · . c.-' 
railway workshops 
~~11.d lim~t;ed.1 ,, 

! :~-:.· 

. , · :i,~dq~"t;Ji'i~s ff?r) 
the manufactur¢·· 
of selected g~uges • 

I 
Technology has! 
developed in 
corrugated steel 
and pipe manufa-· 

... cturing, :i.nQ.Y§.tr.~~~! .• 

. "rd-~~l~nl. o~~~Y~.~~J~ .. :.:~ .. .. _ 
eve opeu 1tl'- · ••.;:;::··.:.~: r·· 

selected African 
,·_,.. .. . '• : __ ... , . ·1' 

oc:~~t;ri~s · ~~::~~ ·f'' 
E:gypt ,N1ger:t:al I ,J--;: r~). 

Kenya~ Tanzania~ 
ZambiaJEthiopia. 

Technology developed 
in raihray norkshops 
in selected countries. 

In very fet..r 
African countr'es. 

'"·----------l...----------'-------1--------- .. 
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259/13. Source of Manufacturing Technology and Know How in African 
COuntries :fOr 'Eflgirr~ering_Indust~i.e.s. -· ~,. ---~· .. ---.. ¥·--" 

~.~.--~1~.----.. --.-.-.---.-.--------.----.-.-----~~-~~~--.----.. -.-~------------~ 
,. •• HO ',• '"""'~~ •' 

Item Source of Technology Observation 

+--......j---~------..... -----~-------·+-----------~--+ 
1 

2 

4. 

Through technical cullabo1•ation or joint 
venture Hith large ormedium size compan
ies from developed and developing 
countries with equfty and r. 3.nagement 
pat>ticipation. 

~tulufacture of engineering products ryp 

machine tools under licensing agreem~t 
where agreed royali ties are paid on 
design used1 parts manufacture, or on 
sales turnover. 

Manufacture of engineering and machine 
tools by adaptation and modification 
of well lcnown products without any 
collaboration nr legal approval. 

~Wmufacture of engineering products and 
machine tools from indigenous development 
and effort .. 

... . . 

Out of 49 African .. 
developing coilntries 
only Egypt procudes 
machine tools., 

Three other countries I 

Nigeriar Algeria~Kehya I 
will go for manufacture 
of machine toolsQ 

No African countries 
produce by this method. 

. This is a recenFtrend apd 
future prospects for 1he 
growth of African 
industrieso Assistance 
can be obtained from the 
Regional Centre for 
Engineering;.Design. and 
Manufacture in Niger~a, 
and Regional Cetitre for 
Technology Senegal. 

(h) Requirement of RaH Materials for Engi,.peering Industries (Selected 
Ai'r~can C()nntr~es) 

359/14. The demand for 1ron and steel for engineering industries in 
selected Africancountries during 19JO is illustrated below: 



., 

' 
'I 
I 

I 
! 
·j 
.; 

I 
I 

·I 

' :i . 
'i 
:j 
~· 
,·: 

·t 
·:t 

• 

. . 
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359/14. The demand fol! :i,ron aJ1_q: _p~·eel for engineering i~?ustries •; ; _ 
in seleGted Afr:i,can op\!lltri~s:·during J.gJO is illustratec:Lb~:lpw: ,;. , , . 

. .-Countries visited 
by ~.1}/UNIDO,Miss:i.on 

Kenya 

'':lLeeotho 

l':lali 

Ma:uritius 

·.: .. ·:.: 

,l, 

••·. 1.- ..• ,.': •• :r) ·. 

Demand for Cast Iron 
19CO 

3,000 tons 

1Cs409 tons 
·. 9~469 tons{stell 

casti~gs) 

10,000 tons 

tr -r;· ; ·r rc 

Demand for, .Steel Rpll 
Sections 19£;0,. , ... ,:· 

93, ooo· 'f~ris: · .. 

.· .. ··· ' * 
619, 14;2 ;t~. : 

100, oo0 ··rans 

, . 
c;~ooo tons 

- .' 

I lo,boo tons. 

86,000: tons. 
. . '','!. :· . : ', ;· '' j ; ( i 

I 
l' 

2 · 716 ·.odd ·~t6ris · . ~.ige_rj.a . 

Sudan· 

s,<We~al 
· 'Tunista 

Uganda 

Zambia 

· ··-c:mrbt·a· 

·:a.~ 000 i:'ons 

4~0()0'ton.s 
' . ~ 

J.75~000·tons 

35~000 tons 

'-------~--~~.-~----~···-~-" 

* Actual· produ~~ion i1~ l975o 

-I 

1 .. .. : ' . ')!. :: . ' 

100,000 • tons 

zd,'oo6 ·tons . 
380,000 t-ons 

70~#·,t~ris 
70,000 tons 

3 '000--t-oqs -··--·--·.i 
-, : ·.·, :'T '! 

' .! 

·, 

. 359.15 •.... The d•,wel.o:::"'.:~nt pl~ . .-:11 ')f · "-·~:.( .·;" th(< Afr).cc:.n deYelopi!lg countries 
outlirte ·tb~ i;nportauc<,) of iJ;1:;Jo.._..t sub~-:ti"w::ion for the gradual development of 

· engineer:ilig industries" Most of the existing industries orginated from 
the import substitution measures are industries manufacturing selected 
intermediate goods and conswner goods in African countries. Today a majority 
of the African countries except Egypt are importing basic engineering raw 
materials and p:a.~oduct's e.,g., 

- pig ir: :'•i1 : 

- hoi and col:1 rolled machining quality steel sections; 
- parts and accessories for all :t:ransport equipment; 

railway t;:•adcs? locomotives and coaches; 
gor:l VD.rietica oi interr..cd~ate and durable co!J.sumer. goods; • 
CO!Ld-:lm.~:..~ (;G<..)(l S · 



359/16. The development of above resource based industries those fall 
within the, ,catego:t•ies of import substituted. industries are few in t'he· 
African regl:-on" To:~;:-;: ; . majority of the African countries are eXporting 
minerals and other cash crops in order to import essential engineering 
productse Moreover 9 the valu0 of import content of parts and components 

~st!i:ng···industrie.::; origin: ~ly establi.::;hed on the basis of import 
' : sustitution, has gon3 upst.:c~~·"-':::1. 1.f",l]:.;~Yand badly affecting. the balance of 

payment situation of the AfricarJ countries ir.• ,*''r'TJ,. · Most of these · . 
.. k---industries require foreign e:x.change to sati.c:fy ·d1eir assembly lines. 

Therefore, unless there is a proper and consitent guidelines on import 
subsHtu'tion ;:oli.::~- :Jn the pa.rt of African developing countries, it will 
be tilifficult even to expand and diversify the existing engineering industries 
in Africa., Only few coun:t-ries in Africa e.g, Nigerias Egypt, Uganda, 
Kel:\Ya; Algf'!ria, Zaire, Tanzania have given priority for the development 
of engineering ir:dustries based on r•esource based import sustitution. 

;:· ~ ':J ~~ • 

359/17n Generally the Af:.dcan co•.1ntries formulate import substitution 
policy and implement specific project within this policy those are mainly 
fcit'''selected• engineering intermeciid.te p'L'oducts and durable engineering 
C~\lBier products. An integrated engineering industries development 
appr:o~ch based on re<>oLa:•ce based import subati tution ,qo far could n~t develop 
in the African regiono This reqPires greater explo-:l.tation of subregional 
mipe,J;"al 1 ~?ourcc::: ~ :J.nd clo"H?~.:· eecdomic ar:_d technical. co-operation among the 
African cotintries in general and subregional countries in particular. 
Therefore, it is imp::L":'ative to de..-elop regional and subr~1 .:.onal resource based 
engineering industries those arc para~ount importance to the African.Economies. 
The· follo1-1ing are the types of existing engineering industries primarily 
operating on import !'llt':'st:i:';ution b:1s:i.r, i::-:. A!":~ic.:m ::egion~ 

r-----...,....----~---"~~R ... _•_,..,.._~•~-----~----------+ 
Item Indt!stric::: and Products Local Value Added 

~--····--~-.. --~---------~-~---------=~~------------------~------·-------------------------t 
1 Industries manufactur~.ng building 

material steel Pods and sections 
utilizing local scraps and import billetso 

2 Industries assembling cars, tracto;;.·s, 
"truck~ J orry e'i.7c" 

c :: 
3 Raill-ray. lmr:I~shops ass,emblying coaches 

· .··~r>f,/'1:;:: ,,lq9,~1lloti '{eS etc.o 

'4Fi :·Assembly of motorcycles~ scoote:-a, 
bicycles .. 

5 Industries manufacturing hardwares 1 

bolts, nutst <ri'lilo~ scrct..rs, from imported ·I 
ralv materialSe 

6 Ind!Jt:rt;r.~es manufacturing nc:::. ::cotric 
house hold kitchen 11arc and domestic 
applia.ncee, 

.! 
' 

60% to 7CY/o 

10% to 15% 
(mostly paints,- tyres 
limited fabricated items 

10% to 15% 



• 
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Industries manufacturing corrugated 
galvaru'zed':sheets arld. gaivafilzea; pipes 

· · . · ·. . · . : ;·~ L icLf ·; . 

Industries manufacturing hotls~hold · · 
furni 'tures- iincPfTxtrues. · 

10% 
'. 

lCY'fr in cert~'i.il~ V : 
·oases:·less-' .1 ·. 

9 ; -r~u-stries aS'seblbling durab1e· engineering I 
~:eronsumer pr'oduot-e:re.g. refrigerators, · · i 

:: ·:J \f'c!:M·' water· heaters ·etc. · · ' · than.5%•J.:i:J·n.! .. 
. . !:~-·;L. ~ i :. ·:: 

--~ ,-., ,,.. ' 

359/lC. So the value of import content of these prodtrcts · val'tes f~dth # . 
to 95.%.:i·O:f-; tgj;al< manuf~Qt~ing cost$• • . , .. 

(j) '·~~~~~t !~aOOo~-er situation in Engineering Industries in Afri@f. · · 

359ftl9.u 5~~: in:fonnati()J{J.S available from Ye~ Book IJit Industrial Statistiq~ - .. 
published by United Nations indicates the important status of manpower 
situation in developing and least developed African countries up to 1976 
in the fi~g 9!';~~t~l,~d engineering industri~_si!: ;J.',ll~e are: 

.,J;.tbr.r] ~{·:··.:;; ·· ... ' ::·~:~: •: 
- metal and engineering industries employees in all manufacturing 

activities in-the Aft>ican region; 
i { ~ 

- wages and salaries of metal and engineering industries constitute 
1% to 17% of total wages and salaries paid in-manufacturing 
s,ector in the A,:f,J;"ican· region. .. . . ·l 

B. 
·: . . . ·· r:Y · · 

CAPITAL GOODS MANUFACTURE !:J./ 
360. The 1976 ECK:~;t~1;;stics reflects :t;pe.-,!'forld e;x:p~t of;Jiet~l wqrk~,ng: 
machinery and machine"".foolS· to thEr-AfriCanregion· --··-···~·-·. ···--·~··· 

; _,;. 

,.,,-, . .-,·'"'! 
• •'.! I 

·. i'!".{:_ .. ··-.-.. . ;_;: .-.~· •. ~_;_. 

r4~ta~ tlf9r~~ng tnachinery 

Machine tools 
I 
I 
i 

715 
715.1 

~/ See also Annexes IV-A and IV-E. 

:_ ~.: ;1:·! :·)I';'. 

"· 293.2 ¢1Jipn 

157.9 million 

r. 

_!;' 
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The~e-fig~.e.s, c~t~n;J.Y.,. ~~cHcate t-he __ e.xi~t~nc,e .. ?f_a~P.?.f.e!lfiai markeC for~----·· 
metal work'ifig ni:ibhi:hery'-''and machine tb2/l11C in A'fl-ica·~ ,~ ·'J"ti'e'r~ is virtually · · ' 
no ~faG-i;Qpe.e€-ea~ geaea i::R Afriea-e-- 4----~·- ~-L-----~ 

361., So far onl,Y:.'Egypt produces mac. h._ i~biW,''$!<~,~~;;~f·bd~1_'f<?k: ''~W~i'#~~i-~~·,. ,. ! 
industries. Nigeria has prepared ii,' 'feas~'bi-fit-y ~tudyL and ':lmpl~riiehtation 
pro~ramm~ fo~ integ~ated manufact~e ot'::~-nt7,~medi_~t~ -~t2rl .. g:~~~~~,,f<:>; 
eng~neer1ng 1ndu~;tr1es., General s1tuaho~ 1n Af~1can"co~ntr1es/~li\c:·.:.: 
cap1tal goods mahufacture has been a cont1nuted lmportat1on from other 

deve~?f~~~,, a~; w~:V as. developed ,:egion~-~ r;_- T~ :R·o~~ntf~~-.:~9~-~ in. t~~\.rf.orm 
of ~tluip~e,rt.,~~?.-~;illach1nery~ mach1ne:_-'ti;>ot~- .~t~-'1-,~}rl~ _'~;x:P~s.-fi:~.,~~1~,.p~s 
up 1ndustrJ.al pl~nts 7 chem1cal plants, re:hner1es,_,and.,ei1~:!,.n-e~:r;~,.~ 1I_Milu;;try 
manufactur'tng 'plants. ·-· · ·· -- '-· · ' ·· , ... tJ, • 

.......... - .... ~·---··~··· ··~ ~ .. ---· .... ··-
(a) Machine tool manufacture 

361. Egypt i~\h~~-~~l~ ~~~~~ry in Africa which produc~s machi~~- t~~i~~~t-,t~~~-:·;:).j 
moment• The following countries have planned for the manufacture of machine 

1 . '' ':fli '·if.: ·.~ : ; ' ,. •' ·, 
too s J..n Afri~~ .. ·-~"-~:- .. _'_;:.:·.~-":..:. .. :..:. .... _ .. ,,._ -··----·--·---·---··-- : ... ·;·'~ .. :.:..:::_;.~--'!:!:::0>:.:~:.!2 (; i 

Kenya 

Algeria 

-;-,:·:j: •;;-.A p'trE>je·ct' for machine t'ools start'ed'in:.collab~rat:j.()li\\\:(. 
:, . with ffiAT-; J'!ndia. .: :; : ' ' : ·' . ··•· . . : ,, , -... ; H: ·rc: l··:Ht~" . .i:lduq 

1( .. .J ··: ·~_clj: .... r(:J>, .... :~· .. :~. i!O.~~:J·;sut.r;;~ 

Feasibi:J_ity' study c6ritplete<il: 1£or:_.;t}lermanufacture.£:- r-:.d:J E:I. 

of machine tools in_collaboration with HM~, I~diae 

,,-; :·:;;·J:J,;.JJ~~r'.•;. i~~~o~iation h~~ starte~{f~~:th~-:~stablishmerit 
of machine tools manufacture in collaboration with 

·~· tr::i _i .; . .,!'()~; ".; .,~!~gr~ ._lt}q:i.l'!,. ; n·+·)!:• .. ,__ . '; .- ;;·-: . '· :.1: 

\ \.. + ? ~·; -' ~~ r; : : , -: . ~ . - , ... 

The team could not identify any other effort~ 
of Egypt a compensive production range exists 
machines, etc .. 

in this area. In t.he ~case 
including lathes;, :~i~ling , 

. . ~:: ··, ( . ' .. - -

363. Most of the engineering establishments in African countries in recent 
years are or;iginated .within the .•. conte.x.t ... ,of .. inlpo.r..± .. .subst.i..tutj on .. -.So far .. _ _.,. _____ ~ 
the patteFn-of'-a-evelopment-l.n· ·engl:ri.eering industries has not folio-;ed··;~ i 
inte~rated developmPn'ti appr:Oach. Many of the engineering industries .... 
are in oetal ··wrking .s~ct-OT and ar~ . j._nJ¢:nded for the supply •~o£:>/::f'-('; :..:-: 
~ccuc:ts :for the buildTi'ig"lndt.Wtry., .HoF1eye~, recenti}l' _the patt;~ ·;;r-· .. 
development is ¢hanging :~:apidly and the Governments of AfY.l.dlll1''66unrries <are now 

0 \ •. 

. - ' "'"· . ......... ,., ...... ------.... ----,., -·· _._ ......... .-.. __ ______________ ... _ ....... --.· ... ,-- ... - ......... ....._ ... ---·-·· - ··--~----¥,._ .. •••o•-••·-··M 

-'I '· '• 
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giving more r :·ioritie::i to the develop. =nt of intermediate aticl durable engineering . 
consumer' goods • ·; ' 

· . .. : . ' .. ~' ~ . 

. :;· 
; 

364. In Nost of the !:f'rican ccuntriee sn<.all fou~-vl.l'ief3 up. to C1.S ton capa-cities are ... 
located in the urbaP. areas and mainly in tlte cities. Generally a fi~ure of more than 
oix foundries have been i•1entified in eaci1 of thz countries visited. They produce 
small cast iron shape cas tines a-::1d in r.~:my caoe non--ferrous cas tinEs e. e-~ brass or 
aluminium.· Lar:~Eir foun;,lries _are· locatecl: in raih-1ay wor~shops or in laf'ge repair 
m.aintenence workshoDs. ~:·ost of these_ foundries are.cupola type ~·Yit:L1. a capacity ,frpm 
1 t;_q-n. t9 ,~" tons per· hour • _ 

. - ; .. :.:~ j s·~ 

· ,.; :;u~rS C':ClM<. Stli\UC tural .. materials 
' ~ : ''[ .: ... ' ·.·· ·.'tl 

365. Selected Africar: countries like J!.:enya o U::..ancla., Ethiopia_. Z-ampia9': .I'!iger:i,.a~: .Sudan~ 
Algeria~ Zaire, etc. have mini rollins plants \'ihich produce buildinr; material 
reinforcing rods ranB_inr:; from lQ,~ QJO tons/year t:o 40 ~ JOO tor:ts/yea:~. ~- J.iost o;K. :t_.~~e., 
rolling mills use scrap steel and produce ingots by melting the scrap in eletfl"ic_;,. 
arc furnaces. .So far no African countries except Egypt produce :machinin? qua;Lity;•;:::' 
steel sections.. ·_;Clny .of these roJ.linr: dil.ls have--facilities c;mly to produce stef¥tr;;; 
sections fo-r doors aitd ~;indorr1s and their production is not an ideal input to, th~,r _- ,1 ,, 

e_ngineering industries uhich nq:rmally re!quire better and special ~rade steels. , . ._.,., 
; :. 

c. THAl.lSPORT EQUIPnmT. .44/ .:.,{:"' 

- . 
366. The situation on tranqport equipment; e.;~ .• automobiles, lorries, trucks,:, buses, 
railway rolline stocks~- etc. is a rathe_r a mixed phenomena of engineering ac-ti_vities. 
The majority ,_ f Africar: countries I1avc plants for assei:tLly and sub· a:::;sembly of 
autorr,obiles, lorries ancl trud's in collaboration ~Jitlt multin~tioFtal c.ompf!:nies frma 
developed uorld. In every country in !.frica ]_ccal fal.::ricatioi.i- of bus borly or truck 
body has ·aecom.e a. tradit.ional activity Pith high lL\purt -content of parts anrJ . ;·\ t 
·components. The output of these: plClnts is e~t;remely lmr and there: exists a gr,eateJ;. 
trend ·to import all transport. 0qu:i.pment in -~,fj:~ic-'1:1 -region except Ezypt _ ' 1hicl~ . 
produces about 80 per. cent conponents for transport. equipment uit:1in. the. coup.try 
including enp;ines. Hauy J\frican countries have s-::arted ascembly and manufacture 
of motor cycles and bicycles spare. parts. 

(a) :Jabricated she:etmetal tankers·9 bus bodies, trucl~ bodies 2 -trailersi~·' 

· 367. A nwnber of African countries. -!1ave t;he facilit,ies..;for the_ manufacture of _fabricatec~ 
tankers i bus aud trucl~ oodie:J ~ trail~:rs 1 .e.tc ,, e ._r;. E,thiop:i,a., Kenya,) . Ni,ger;i,a ~ 
Tanzania~ Sudan, E:,ypt 0 •·~iali,",' Seneg,a)..,;, :Uganda·, _Zanbi,a~ ,etc. .Hany of: th~se industri.~ 
are at mmerh·10rker sr.taU:J :·$C.Ale: 2J.,e~~l ~·. Hefici1;1m_ s~ze_ pJ..ant .fabric,atiu£ a number of. ·, . 
units per day· are existing: :i·~-~{:i;s~:t;a~!·~)I?P.Y--R; .E;;ypt apd. feu selected cpunt,ries •. Some 
[';OVernrnents are houever embari:ine on larger scale pro_jects cttached to trucl~ 
manufacture. In Egy!Jt and ;\lgeria 'both private and e:overnmental compaaies are active. 
Higeria has reco~nized the large l'larket potential and Hill expand production. 

44/ See also Annexes IV··A and IV~-r:. 
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(b) Raih1ay tJ7agons and rollinz stock 

368." ~-s .far: as the··raihvay rollin?; stocl-.s .are concerned: locomotiy~s sbunt_ing eng~l!lPS, 
passenger coaches, freip:ht v1a;:ons, the majority of the African countries r;i.mpor.t .t,~~"~ 
products from other recion. Althou~h so!'le countries in Africa~ Egypt~ Kenyas iligeria 
and Sudan manufacture raihray l'Jagons and few other railuay rolling s.tocks, so far no 
countries in Africa have developed intee;rated railuay manufacturine proJects except 
Egypt~ There are t;to facilities to man·.1facture rail track materials., supplies and 
consuinables in most African countries. 

:~ '( J: i :' . . ' I ' • . 

'~·. 1 ~) c~.... . ' • · ... t •• : - • • > ~ . ' ·- ~ ·.; . : . ," . '.·· . 
· ··(c) Automobiles and t'ru:Cks · 

' <' . . . ' .... 
~ 5 .. 

. ) 

369 ~· .f1i!ny if~i~~n countries are assemblih~ cars arid trucks under licence fronitnulti
national companies from Europe and .i\merica. · These countries are Kenya_ Higeria~ 
Senegal, Ethiopia (Trucks and Landrovers). Zambia. Zaire, Jl..lgeria~ 'etc. One country 
which produce cars indigenously is Egypt. Generally the i~digenous contents of these 
assembly lines are tyres. paints and fe\·7 fabricated items e·.z. Hooden ;portions !Of !truck!' 
fenders and small parts. .l'li~eria has a number of assembly plants t.rith a very ambitious 
production ·prosra~e. '· 

Automotive spare parts {Exhaust Pipes, Filters~ Radiator_s;: etc •) 

370. A number. of 'Aftiean cou~trie~ e.g. Ke.nya, Egyp_t, Tanzania, Nieeria,. Senegal, 
Zaire, r.Iau,ritius? · Ugandas ·Zambia have 'facilities· foT the ro..anufacture of seleeted 
Automot·ive spare parts. i'1ost of these manufac turin&, un:it:s are in the small scafe: 
sector. It '-ras noted that exhaust -pi~es were one. of the first item's to ·be 'produced.· 
Filters are being assembled in a limited number of countries. This is also the case 
of radiators ·\:17hich are rrtore complicated to manufacture •. In very remote casess gaskets 
and shoe!" absorbers have been attempted 9 but the ITtain prtiblen. facing an Africari 
automotive ~pare Ilarts industry is the enormous and continuously changing variety of 
types'and models~ and the limited market for each'unless a local production is 
established with limited' mdels 'and var~.eties. · 

{d) Bicycles and scooters. 

371. These are important means of' transportation. They are low cost and easy to 
assemble .at the first stages ~rith an excellent potential for other . small local -supply 
industries for· parts and components~- They also~ at least in the case 'of bicyc'les~ 
provide a cheap non 'polluting means' of transpbrta'fiori.; 

,_. 1 ··, . ' ; • . • ,,' .-· - ;: • 
' '•, ,- . '' -~ ' j : .. 

372. Many African countries have el!lbarked on proj'ec fs to rna:nufac ture bicycles<on a · 
large scale •. · Egypt. and T,anzania are exampl~s~ but it l-Jould be an exhaustive process 
to list all countries as some have smaller pro'duction units·~- . . ' 

''37). Scooters~· mofjeds ari:d motorcycles are also 'heiiig assembled in some tountTies • '.~the 
ricl<:sha~7. type :vehicle,' vety .successfully. produced :in many ·Asian developing· countries 
'has howe"'er not been' introduced to Africa. Success of introduding th±s' cheap and 
practicaltneans of transport seems to depend on ttansport:a";ion habits and ·the terrain. 
llilly or mountainous terrain has also prevented the expansion o! the bicycle:.· · rr;; 

. ~·: 

· r: i , .. ,_ \-, 
.;.; .. 

1·•' 
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, (a) Tractors and :itqtlements .. 

·• 
374 •. ::~&Y~~:t· i

1
a: :o1;1e of the c.ountrles wh~ch manu~acture tractors :arid related implements with 

spme.,;ipd,;(.g.epp_~s _~oJ;lt~nt. ,· In recent ye~rs there a!e number of tractcn' and implement 
assembly,pl.,~IJ..t.l:i . .in,,many Afri,ca.t:t, ,countries. e.g. Kenya;· Nigeria~ Senegal, S"t-taziland, 
Alg~,r:i.a_~~"ei:c;~~--·· . Some of the count~ies e.g. Eth:i.opici:·, Sudan, Kenya, Tanzania· a~e cohsidering 
assembly ~ind.'progressive manufacture o'f. tractors. The area'. of .. implements isl 'licmever 
the area where maximum. adaptation of pr~ducts c~ri' be a'ch.ieve'ci· with a' large ·local '. 
components to be manufactured. All countries visited by the m~ssion had some forn of 
production in this area. 

(b) . _Agricultutal machinery 

375. Due to the existence of potential internal markets~ theagricultural i:lachinery 
industry in Africa fs directed to~vards indigenous manufactur~ of simpie agr·fcultural 
implements and tools. In al~ost every country in the African region the simple 
implements and tools are manufactured at villaee blacksmith level orat small scale 
indu~try ~eve!. Only during re~ent years in selE!C, ted .Aft;.i._can C?untrie~, . has ~here 
been a t;~ridericy of manufac~urine pover-rnaking conibina:tio'ns. e.g. tractors and · 
imp,lemeq.ts .. either: ,on' a joint 'venturE! ;l?,~idc_ with. multinatiorial cqmpa.nie~ or . in~ ~gerious 
development of agricultural 'nachiner·y industries. Egypt is the 9niy countr~ i# Africa 
l-thich manufactures tractors and implements ~lith some indigenous cortt'ent. Other African 
countries, Algeria 9 Kenya, T'1ir,eria~ Senegal etc. which assemble tractors and selected 
implements in collaboration l·Iith reputable farm "machinery manufactures from developed 
countries. Ro\oTever. the situation in developing African countries' for the manufacture 
of simple and power operated indigenous agricultural Machinery is gaining continued 
momentum. 

• ,, < •• \: .' 

E. ENGINEERING DURABLE AND COHSU!.m~ GOODS 
. ~r 

(a) _E:lectrical.machinery and_ equi;~erit 

376. The present status for the 1nanufacture of 'electrical Machinery~ capital, consumer 
and industrial equipment is not a priority activity• lin.· most -of.,the African countries. 
E~ypt has a limited 'llanufact\,lr}..nJ ran,g~ .of small anci medium size motors and generating 
sets. In many other African countries' tf1ere 'are limited facilities for the r.1an~facture 
of simple electrical accessories~ panels 7 plugs .·and sockets etc. The manufa~ture of 
electrical prime movers, poHer zenerating sets~ and accessories does not .take place 
in most of the ~frican countries, It is anticiapted that the majority of the African 
countries t-1i1l have a continued dependence on other re3ions for substantial import of 
electrical machinery and equipment for rtany years to coMe~ unless positive measures 
are taken to identify selected ranres of electrical machinery and· equipment l-7hich can 
be produced progressively in f.frica.n countries. .. ·· · 

· : ~' r_ ' .: (b) Engineering • consumer goods 

377; Electrical consumer ::;oods r'lostly household. appliances as· refrigerato~s, cookers, 
heaters, etc. are nol-r bein3 assembled ·anJ manufactured in a number of Afr:l.can, countries. 
Egypt •and the Sudan I•umufacture large numbers .of refrigerators. Other countries as 
Al~eria 7 Tunisia and Kenya also .proc~uce refrigerators·. Hone however produce thei.r 
olm compressors except in E-:;y9t. Production varies fror~ asse1nbly to local production 
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of parts and col"'.ponents. In all cases hm.rever sheet me~al l-rork and .p~intine after 
assembly is made locally. 

~ ... ·.~·: .. ·~ .. ·-~- ' ····: .. ~ .. ·~ ·:. 
378. Cookers j· stoves and over1s are locally ,.Jade in a large number of African countries. 
~or.1~ are· asseubled with af,reeJ!'eO.tl3 \lith .fqreign rnanufac~urers ug.der .license~ others 
are a completely l,o~al ef~ort. The lil,t~r sometir.:~s suffer from·.inferior quality 
a,~rf safety 0 Ver.y. of ten. large license f,ees and r.oy.al ties are :paid to foreiCJ} companies 
_'t·rllose co_mpq~eritS · ar~. s.old to L\fric_ap .Ji9untries q ~ :high pri~es, Ins.ta.rices have .. · 

,, 'been cited w·here t.l1'e total price of co'riipoqents e~ceed:s the. price of .. the complete 
.applianqe •. ..The. same. agre.ements apply. to suc}1 !teras a~ ."fans etc. 

·(c)· Sheet metal ~.,ark 

379. Selected African countries e.g. Kenya~ Ethiopia~ l,Tganda~ Z.amb.i<1-.~ Sudan, Zaire~ 
Hali. >igeria, Egypt, Al3eria, etc. have facilities for the producti"o'n ·of corrugated 
galvanized ~?he.ets from imported. sl,.ee~ :me.tal of vario,us cauges. Import. content of 
th~se' product~ is'' very h~eh and local v~l4,e added c'onstitutes only 5. .to 1,0 per cent. 

-~-

Hetal fu~niture 

380. Majori.ty of .the African countries p~odu!=-e metal furnitur~ based on steel 'pip~~ 
and sections. These industries are senera1+y in small scale ~ectors a:!ld so~~t~~-i? ,' 
in meqium,ind~st~)';!level. Electro plating ~acilities are not _generally ava~l~ple -
.Hithiti these industries, 

I I . ,. . ' . - ?.-;. .t.:· t ••. 

. . ' 

F. . R'EPAlR AriD .Ii!AltiJTENlJ.lCF :!'ACJ;LITIES 
; . 

:.}:· 

'.{. 

381. Most of the African countries have the following facilities for repair and 
maintenance: 

(i) small foundries zenerally for cast ;iron~ brass and aluminium .. 
castings, mostly elevated to the manufacture of spare parts;. · · 

. (ii) large and mediu:n size repair and maintenance plants: for~ road or 
-· :·1 river transport equipment:,:.:· ,,, ··.· 

. ..{lfi) lar~e and. inedi~fi size rail~vay maintenari~e HOrkshops;'; 
~·}".J~.: .. ·j'': ~ ._,_, . . ..L: .. ,I -~ 

· . . : (iv) ship.• repair!ln~ facilities :and t-.rorkshops in ports o.f th'e··coa:stal 
· .- ·.-.countri.e·S in· Afric-a.b>.: ; ;· . , 

i '. 

;Mo:st of these -w:orkshops' and. plants are geared to. breakdmm and preventive maintenance o 

(b) Spare parts manufacture: ; 
:.· .. 

382, So far there is no oreanized approach on the part of the African countries to 
the manufacture of spare parts on a systematic basis. :Unlimited·prodUC;e-:mix ~.ariations 
and lack of standardization facilities ~ave created enormous problems to African repair 
and maintenance. activities in p:eneral and the manufacture of indigenoi.fs· spare·parts 
in particular o 'I'he:r.efore; the general outlook of· repair and maintenance in African' 
countries in recent years has been a continu~d and· conspieuous relial'l.ce: .On foteien 
countrie;J for.: the·. supply af spare ?arts ahd ~aintenance supplies and matterial's. Tb'ere 
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is a lack pf an integr9:ted deveJ9pl!lel).t apptoach in ~e field o.f J"epair and trtaintenance 
for~ e!JgiJ!l~r_i:pg industries at sec:\:.o:r.al and, sub,~sectpral levels·;. as a result large 
finan~J.al ).oases occur due to_ s~oppa~es: in industry utilities,,', . 

.. ·sr, J ,_. . , . - ... . 

.... ,383,"':: ~:1 ge11.eral ·trend. for the .. manufacture of. sp~x-e -parts in-Africa has been confined 
;;:q; fo~rnJilll~n,areas e.g.. . c'. ·•c• 

(i) raihray wor~shops; 

(ii) large repair axKl maintenance workshops~ 

(i:\._i) .... dc.>~k· y,ari/. ~-Jod:.shQps_~ .· : 

(iv) private industries (mostly of l'iirge.size) 
,. 

, - ··- ., ., . ..._. .- '.- , • " - .. ~ ; ;.; ., "· ~-, ·._' ! • • • • • , . - .- . ~r . . •. . . ) ::-. 
So far there is no integrat.ed'':':ipprbadt'for: the rnanufacto'te of_ spare parts. 'In Zambia 
there are extensive facilities tJithi~· the e'*isting copper beit indust-ft~s-:ina.nufacturino 
facilities for,_ tile ~;;nar.e parts qf. m.i~ing equipment. In ·.railway .and .dock<, yard workshops 
the spare parts are 1Jk·mufactured on a job order. basis, •. Forei~n_, compan:f.es in the African 
region do have 'fa~ilities 'for t~1e manufacture of spare parts·, and can also import special 
parts. These are ho~7ever !r,ore c~ses of the exception than the rtile. . ' ' .. 

384. Most of the existinc repair and maint;enance:wotk~hops· f~t: engineeriag·.industries 
do not have facilities for the de~elopment of products which require: 

l. :.~:-·-· ·-·~ :~ ~;l ~ ·'>(.lj ·.~L},r;. . ,".. L 

-; ~:~J.~s~, toleran,o>:;Gl , :~s ~=b~::;~ (fe..rrqu§l:oand · nqp.~<!;errous) ~ · 

·.;L~. irltric·ate''die ·C:ristifi~s thct ~rid ·~aid): " ' 
. "':"· '. . ., :::: ~l: . 

e metal extrustion (hot and ~old); 

metal fo:.:mi.ng (flmV' forming)( ·':·· 

·pre.cisio;:t itt~pectl.cn_ to9l$.-.and_ equipment~ · ,. 

simpl~ tcioi.~ arid special ·purpose C:ut~in~ tools~ 
• > ')_ • ~~-':":··}:;,,, ·:-· ,;; • • ;< -.>. r .··.''-;: ·· .-.. · · ·.·r 

. 'tte.a,r. ,tre~tment a'f alJ,oy steels~. ', .. · 

·heat';tteatm~nt fdf. r.:tress relief~·:' 
.. ""'r: -.. -.::..:···' --,' 

jigs,and f:!.:c:t;tn::\' -~.:ament.::> ancl, c~poqents.z 

mOulding. toob and, press. toolS'. .• 
: !•. 

•') 

/;-

385. For this reason metal t-;rorkinz centres should be encouraged f.n Afric~. Some pi:ogress 
has been made especially in ind_ustrial estates as :f,n ~~enya and Nieeri~ for expmpl~. 

~ ' • • J • : t..i.. '' F (-~ [: ' ' ~- ' . ,· ' .. ' •' ' ~-- : ' . I ~ :' -. • . 

336, ltlhtire''thei~. is anrexpanded. ind1ls~rial 'developnte~t~ :.'l.iree' numbers cif n1etai' .~larking 
shop!I',T.tln by '-p'tivate :cirt'iepr~r:.'eurs 'sprin.g. l'xp to' cat¢r for the dlf'ferent 'en,8ttie~ttng 
ne."eds of'' indils try a:•d, il~±lit :~E-s ~ many rd.ev~lop 'Sr. an re.eul:ar· ·production of needed 
·erigineeriO:g pa'hs a't'ld~tbmphnents. · r, · · ·_· · • · · · · · .· · ·· .L ·• ' · 

, _ '· , . ' , _;. -::_ ~ ;· ! :: ~1 -. , ~ • • . : 1"', :· r -: ··~ 

381 ~ 'flowe~er.. i. (. is': necessary to develo' ahd encourage SUC.l 'centres in tit·eas ~ll'H:i;.di need 
their 'services .. ,.Ti:u2s~f'Si::1:vi\ .. 2t;; t•li~~l.C bt-! ~hose 1:0 cover the la'ck ~f fac:illf'ties. pres1ented 
above or to include ~>Tel din:>;~ turnirig milling, shapinr; and basic engineering proc:es~s . 

. I.- r- Cz 
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. .,3~0.~· Existing metal "WQrJdng centres are equipped }dth couve~tional turning,. boring, 
drilJ,.inP:;r, t:nilli'l;lg, gx:inciiug facilities and in specific .cases he.;tt tr.ea:t!Qent 'ia~Uities 
are available. Bendillg): piercine and blankins facilities are availabl,e,,including;, . 
gas and arc-welding and brazine. As far as tool w~king is concerned most of these 
centre~ haye -facild.t;es for ·manufacture of simple press tools a.nd bendine tools. The 
centres are more geared for the manufacture of fabricated products.iJ1~luding agricul
tural simple tools and impla~ents. 

(d) Raib1ay 1tTorkshops 

309. Hith regard to the Railtvay ~;or!<shops, most of the African countries do have large 
and medium size raihray workshops mostly engaged in~ 

foundry fat: ~pare parts casting and..:.machine .obop for- general 
, ' · P?rpose r.i.:::.\ ·: ·• ~~::ig; . 

. ' ~ •' ..; 

' .. '·,,,., 

·l"epair and .ma:i;ntenance of tracj£ and railtvay rolling stocks body; 

repafr/ maintenance and ·testing of existing locomotives, diesel' 
.. ·«:c. •·pov.;~:r-ed or- steam ?O~Tered ;' 

repair and maintenance of track equipm.ent~ 

repair of l1Theels ana rims; 

> :;,3 ,f.;;_i_en~l:~Ae ,mr;eJ;·hauling and testinp facilities .. 
. . ' . •t ' 

' ·~ 

390. The workshops are well equipped nith large standard machine tools and equipment 
includine foundry~ forgi~g. he.at treatment and gen.a1:al machining ofcomponents and 
parts. It is therefore an urgent need to utilize and mobilize the training resources 
within the railway v1orkshops in Africa. · 

(e) Repair and maintenance ~1orkshops in industry 

391. Laree repair and maintenance tmrkshops in industrial companies are, mostly geared 
to the repair and maintenance of m~chinery for sugar, wood~ textile~ coffee~ tea and 
very Jaany machinery for cash crops iri ·Africa. 1 ~ost of these workshops are also utilized 
for tractor? lor:=:l~s, truck and. agricultural equipment repair and maintenance. l'1any 
of these t7orkshops are now enga~ed in manufacturing machinery e.g. in Uganda 9 the 
UGMA maintenance workshop produced sur;ar crushers, trailers, and agricultural hand 
tools besides its regular maintenance proe;ramroe. The mission feels tha.t .a thorough 
assessment is required as to the possibility of manufacturing capital goods e.g. 
machinery or some machine tools in railnay Horkshops and large repair and maintenance 
l>rorks~ops in Africa. 

~, l'_• '- -,. • .' ~ '.· • 

392. ''the foundry facilities within these t-mrkshop·s ah;ays have surplus capacity· and 
i'lre cupola furnaces from 1 to 3 tons capacity for grey cast iron. Non··ferrous casting 
facilities cire''alsci' available and are generally pit type crucible furnaces 'tanginf:, 
fortnn 40 kg "to' 150 'kg ca'pacity for brass and aluminium castings. · Railt..ray uorkshops 
have surplus capacfty and· ;the majority have a machine utilization belot1T 30 to 40 per 
cent of their rated capacity, ~1any ot these uorkshops e. r.. Kenya?: Mali;· ·Sene~al ,' · 
Iligeria~ Suda~ are eager to produce rc-i.ltvay rollinr; stock. So much so that~ Kenya 

J· raUnaY. \ro:rkshop :;_:tif~~Js 1:0: assembly l. ailwa~r coaches Hith a progressive In'anufac turin~ 
• ~ > ~ ~ ' T • " - .\j 1 I '- 1' •.. ' · · plan.· ' · · · ; · · · ·' ., .. , 

';'>.:;,:_,.. ·)I· .. -"."j •. -.-

393. The raih;ay vJorkshops in Africa are essential institution for establishin::; 
comprehensive training programme as they offer a wide ran3e of mechanical and 
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metallurgical training possibilities for skills. Eor instances Kenya railway 
t-7orkshops have fa~H::fdes to 'trair(lOOrJ trainees nithin a·'[;iven period' of time. 
There is ample scope in Africa to train.~le~hl:lnical ~ electrica,l e~~:f;~eers and 
metallurgists proviued a subregion.:'ll trilining pragra: nne can be dev:f,se4 for fuller 
utilization of. th~se 't-lorkshops ... 't>kfreover these railuay r;rorkshops have an . excellent 
potential to. develop capital r;oods machinery and equinment with the exces~. c,apac;ity 
availabl~';1n ;ea'di Horksh'Ons:· · · · · · · 

·'· I ;. i>:"': ~-.. i' ~ .. ~ 

G~ ENGil\IEI:RING DESlGN AND RESEARCH AND DEVELOPMENT CENTERS 

(a) Engineerinz design eentres 

3~4. 1-Jithout ·establishing a design capability, Af)'iCail, engineering iridus.t,t:'Y li,il,l 
: ai'Ways lae; 'b.e!hind and depen1 on the develope:::! industr-ial countries. Not only'that 
but African industry ~~ill continue to pay pillions of dollars antlually Jpr ,t)le purchase 
of designs' technology~ lmot-7-hot\T and engineering'. l'!oreover moit of'' thg'-'knot:i:~how 
needed is relatively aimple and can be developed or even adoP.t~4. ;toc;p,l~Y .. ~J ~~i~taring 

. Desig~ ~tfentr~s e;xist. The Gngineering and Indust:ial Design Dey~~RPW~n~;-tep.,t};'fL :_,_, 
(EIODrl: ~n ·Egypt has been set up 10 years aeo in Cauo and has develop,ed .dtasi;J'..qf:! .fqr, 

·, ')' •, r ' , • ' • ' ,' •.• •,,- •, >, •, L :,4 ~· • .... , ••' l') . ..},, 

capital equipment, transport equipment~ consumer and durable goods. On the list of 
engineerirtg products designed in that Centre and tl!lich could easily be d4plic.~ted by 
other national Centres' in Africa are agricultural and high speed tr:ailors~ bus bodies, 
tippers, •ashing machines~ stoves~ heaters (electrical and gas, solar heaters and 
water destillination .units 3 brick making machines as '"ell as over 100 different medium 
technology engineering products. 

395. The African Regional Centre t'oi- E~cineering Design has been. now set ~P in 
Nigeria and -:vill con.centrate on a number of areas includine; transportation equipment, 
agricultural implements and impletlents for the building industry. 

(b) ~esearch and developmen-t centres 

396. In so~e d~v~loping African countries Re~earch and I'evelopment Centres exist in 
some form_ 0-r. othe:r ~ but • their activities are sone~~hat obscured,as far as eng;ineet.ing 
produc ts,development is·. concerned. However the .R & . D Centres' 'in the majority of '" '·, 
cases ar.a not adequately linked 1;-1ith the en~ineering industries and the relevant : · 
natiov.;.l institution responsible for the promotion of en;:>:ineering industries. 

397. Again, in many cases il & D Centres are acadenic in· nature.:and mostly geared to 
cater for agricultural and food industries problems. Very few R ~ D Centres are 
fully devoted to the development of engineering industries pi;~~ue_ts and 1 processes. 
In addition to this they have acute shortage of technical engineering staff in order 
to prorr.:>te. and foster research and development activities, pl:'Oduc·ing· 11seful- prototyPes 
or :equipment as an .. end product to· their work vlhich can be introduced arid t'lianufcietuted 
in :African ,cout'ltries. · · "·· 

\ r. 

(c) Educat:ioual and training institutions 

398. In ~ost of the African developing countries training courses in engineering and 
.techm>logy for engineering industries are carried out in educational and\: industrial 
·institutions e.g. ·~:; ., · 

Engineering courses at graduate level at the Universities~ 
Engineering courses at technical institutes or polytechnique level: 
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Engtneerine trafn:inp courses' at' trades'~btlo~t~· ~ri4;,V<:)~~~ional 
· tri:iinine centres '· ·. · · .. '. · '·· · 
. ·•. . .. . . --·'1: . ' • • .. . •• . ·, 

. . . Engineerinz traitdilg at industr,y level; . . . . , , . . 
:J..i. fngineering courses in Industrial_D~~i3n/Ensin~ering Iq~t;itutes. 

j ; l, . '-, • ' ' - • ' ·- ~ '- ,- ,: J . ; ~ • ,.,J ' ' .- • - - • • _- • ' 

••• 'j 

· 3~9. Very little intetlinkage is~ hor~ever s ·observed betNeen;.. th4:, educati9~l inst:l,:t,utions 
and. industry a.·t large. The development plans in many African· countries do n¢t. 
significantly interlink demand and supply of eaeineerinr_ man1)0t-Ter to the broader 
context of industrial d_eY.~.l()pClent.,,.I'iost o.~ the educational and training establishments" 
pursue an imported syllabusfrom developed countries to produce professionals more of 
academic rather than practical nature. 

' ••• f . 'i . 

400. Therefore, there i$ a ~Jidening gap betNeen t!1e industrial ,needs and the quality 
of eng'ineering 'personnel gr:a(i.uating from ac~demic centre's and tndustrial institut,ions. 
~ . :l ~)' . _., ,. ,. . -, . ·-· . ' .. ''.· . -

:(d) . Reg:iontil centres (ECA executed rr,o',iects) 
qo t 

:40:1-..":'lnorder 'tci ·promote the i:ndustrial activities in general and develooment of 
engineering'-industries _in ·pa.rdculc:r ··:the Economic Co~is~ion. ~9}: ·.,Africa. is endeavo~ring 
tb-'assist the African countries' by creating the foll,otv'::ini insd.iutions. e •. g •. 

:' • •• ~ ' • ' t '' • • - ·- : ' - - . :: ' - -, ' • • • 

· - · The Africar( Regional Centre· for .f.fb:.psf~r ~f.}~fl1no+_ogr~ .1~.: 
J •) ·' · Dak.a:r~ Seneg"S:!'i · · · · · , . . , 

i)fi-·: ;.: '~: ... .s~::-· . .. - ", ;. . '-· -.~ 

:J ,'":":;rl'h~\ ;l\fricaJl. Regicn~l· C~ntre· for· Engineerine .. D'esigrt• and 
Manufacturing (AP..CEDEH) based in Ibadan, Nigeria~ .·i 

The African Regional Institute for.H:if,her Te~h"Q.ic:al Training 
and;· Research :in Kenya · · · · 

' ·, .-: ·:~ .. ~- . .d>J'-. 

The African. Indu::;t;:r:ial Development Fund (fr:IDF); '• 

The African Nultinational Industt'ial Corporati()';l~ , 
'. - . ~- -

African J.egiona}. Centre for Consulting fngineering and Uanagement . 

.402. 'J;hese regional centres; 'till be the main· i:ts:trunents for .. the. promotion and · • 
developm.~nt of. ~;n African industrial network•7<'J;tid t-rHl :cont-ribute substantially to the 
African, indust:ri~:; in various seetors .. of industrial activities; 

,,.-

'_{:•)_~)''~(~ :"J.~: . ".!·-. ;-"', • 

,lt-(l3~,I_rtt~gra~~d d~"';~elq.pr::t.eut :E::n..e;ineeriuc; industries require the ·develo-pmeht of an: 
i~s,t,~t\y;t~ll4b structuz;e . .:'.n. qrder. to ensur.e harmonious d·evelopment ()f the ;ert8irieeri'i\g 
1;t,ld;ustries sub··sectors, The polici.es, stratec;ies and measures a"r~ 'the· instrumentS · 
to establish guidelines for the development. The institutional structure is on the 
other hand an effective implementing tool in order to :bring abd\ft!'Sec_tor<il and 
sub-sectoral development activities at project. l~wei. · · 

r (_· '.,I'! 

40~, •. , .·The visible, in$ti,.tut:ions o;bserved ion various.·l\~frican caunt}j'i:es can· ·oe summarized 
belo\-T for the plan~i~g; dev~lopment and expansion of 'the engineering indust1ries sedtor 
and are important prerequisites. 

• 
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(b) Planni~g institutions 

405. In most or ~he African developing :ountries this tYI, :of institutions 'exist'-for 
all sectoral pl.ar.ning ·3. t .. l~! t J.<n~~l lc ;cl, ~ ~:::.1; ::.~ld.;>r;:,, ~wwever. do these institutions 
participate and formulate any integrated enei.neering industries development projects, 
So far no ~o1.mtries (ex~e.pt Egypt and. Niger:ta) have formulated any detailed integrated 
develcpme;nt pia••n Eor bngineering indm. :::ries development. In many planning institutions 
in African countrie:;; the foU.m.d.nP; acti'T:l t:tee n'?.ec!"':d :::'Jr enp;imiering fndustries 
devek>p:;-;;.J:'.;·,,.5JO~£"":.. ?h~ ~nsure an integratcd-devclo:t:>rnent pro3rt:'!::rne. :'he:;;c: 
activitif.~S should compris~~ 

,) ' • ,, ,! ., • ' • 

(i) ~ S;(\C.t;i.cns n~s.pons;i,l,;.le for policy, st1:ategy and measures for engineering · 
in~1,1~;ri~D develo~ment:; 

(if) sections for sec:toral plannirg including prelgramming units~ 
,' .. ·. ' . . . . 

(iii) _ aecto~al and inter-sec.to_qll st¥~li~s~ rese.a,rch an<f development sections; 

(iv) spe=illl St~ctlons to co""ordiriate and co..;operate with other Government 
i:...stitutionsresponsible fdr'the·implementation of engineering 
i_ndustri~s proj ecto ~ 

(v) seetiom-: for ;nonitot·:i.ng the i.mplernentation of the planned projects 
flf'l .s_e;htcduJ.ed in the devel,opment plen~ 

(vi) sp,;cial ~C:cti.ons for the manpower develo'pt!'lent plan for engineering 
inclustrics ~-~ ·:. ~-:.__.:.~. 

406. The maJority of th<:! African countries do Itave a Hinistry of Industry or f:·.!inistries 
for industri~J. ~ C'.Jram'::::rcia.i ".ind trade development. The functions of a riinistry of 
Industry, ho-v:evf;;;r, are not ahrays clear in many African countries. In many instances 
the Uinisti~)·r·cf Indt::Jtryu-ti.s of-cen called upon to ·directly run. the public sector or 
nationalized en~ 1ne~'ring industries. In many cases the performance of these industries 
under the d:trect ;1i:1J.t:!L•:'!:..::!.al supervision is not satisfactory due to Governmental 
red tape at)d btiretil:~C:ri!c::-/~~·"·:.-.1h 'many cases the Eftiistry of. Industry is asked to develop 
engineer.inp, :l:b.i!ttSi!i•':ie~ eY ·;-.~tt't(m?:l level~ and is often not p;eared both administratively 
and technologice.lly to pr~pare pre-feas t.bility and feasibility studies of specific 
engineet'in0 projects ::o· . ..:!-:; "'-'~:--y '1.:1•;·..:; .t::ly e:.t::;in~..:eri:.lg projects and technical manpovrer 
SUFP"J.'~~- !:7('::-.'~.:.::r~ ::;:.. c~:.;-:ct::e priority engineering projects. The !!lain functions of a 
Ministry of Industry, l·Jhich a.re not significantly included in the present structure, 
can be summarized as follous; 

(i) sect:!.on fer ccmprehensive monitoring of the performances of 
engineering :inftuctries (corporations~ companiea or projects); 

(ii) section for the specific manpower txaining required for existing 
and proposed engineering industries; 

(iii) testing facilities and laboratories for testing engineering products 
vlhich are m,"nufactured locally and those imported from abroad to 
conforms to international and local specifications; 

(iv) sect:::~.on to set Gp Standards and a Board of Trade ifu.rk to protect the
conr:.ume·.r s ~ 



-106-

(v) section to control imports and to promote import substitution~ 

~:>ecti -~1. for the institut:i.onal development of ;:~· ·~-scale industries 
f~rtitu'iarly !~:-. ~he: e.!~_:::!.r.ce~ing Llc!u:;c~il.i.;; ;.;)..;;ctot; ·including. the 
aevcld~ment of Industrial estates. 

:'.· • '. i • ' .. ' : ,} ; -·: ' ,- ·-- - ._ )~ .. _- ' ' - . 

t~4f Pa:a.sta·cal i-~anizations {Development Corporations, ~Development Banks 
· ..... ·· kJ;Jd F'inancial Institutions) 

407. ~arastatal organizations for runninr·and-'linancing public sector industries e=e 
a common features i:n Afr.icen countries, : iost of -::he African countries either have ;}W-n}tr

organizations (Ethiopia~ Ueanda~ Zambia) or a v~ry limited number of organizations 
to develop the :ino•istr:i.al·sectors; In ·n1Bny: cases the corporations activities for ):he 
development of engineerin3 induct:::ies ar-e not clear and duplication of authority and 
development activitiesr a,re.,pften noticed ~¢>ng the._corporations ":nd other Governmpnt= 
institutions~ .. The main. functions of the development corporations should be promotion 
of im:lustrial ilttivit'ies~ iaentification~ implementation and follow-up of projects.;:~ 
Once the i..~'llts.t:ry is formed .it is necessary .tll.at t"f:le development corporations should 
w..;.thdraw its activities as. far as the day to day running of the industry is concerned. 
According to comiitj::ms prevailing in each country~ the exist;J.ng 4evelopment corporat:ton 
should have the .folb,wing important sections f()r engineering industries developmettt etc. 

(i) secti:m for project identificatiOn', pre.,f~aaibility and feasibility 
study £c,J,·. 13J?f!Cifi~ engineering project~; 

(i~.) section for technological negotiation and advisory services~ 

(iii.) section for ma.npo;-Jer training, 
; :;·I. . • . ,• 

(iv-) De'ction for proc..:uretl,leut~ finance. alJ.d marketing services; 

(v) -sect:f.c;t for man,agement developl':ent apd management consultancy services 

Thest. · "'f:·-~:· -:'::::ura.l requirements are es.sential for. integrl!.ted development of e~gin~erine 
~md·.:st::il.G,; :· J:h:,;;y -·~;.:;.:t! •not al\-1ayo exist& ~t in many of the countries visited. 

'· 
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407/1. Sel~q;t,ed E.xistiJTI Country Projects Identified and Recommended 
... Projects by ECA UNIDJ2 Field.J2±_ssi.£n_for Integrated DeveloPment 

: ' of Ernzineeriag Industries .!!2....!\.frica · 

(a) At National Level (Engineel'ing IndustrieSc) 

407/2. All the existing Government projects which aee in the pipe line, 
projects identified and recommended by the ECA/UNIDOfield mission for 
engineering industries developmant programme, are listed in th~ Annex of 
this report in countries e., go Ethiopia, Egypt~ K::::::·jia, Lesotho, Mauritius, 
Mali, Nigeria, Sudan~ Senegal, Tunisiar Uganda and Zambia. 

(b) At Subregiot;!g]. _!;.eve,!. (Engineering Industries) 

407 /3e The follotving are the Subregional Pr.o j ects ~ 

3. 

4. 

.s. 

Description 

Int-egrated Steel oiling Ih.ll C.::>mplex 
to produce Intermediate .ngineering 
Prod.uctso 

. Proposed Integrated ~t~el Rolling 
Complex .. 

Proposed Integrated Rolling,Drawing 
and Extrusion of Cu+Zn alloys and 
Alluminium Alloyso .Commercial Dars, 
Rods and ~beets. 

Proposed Integrated ·steel Rolling 
flill to produce InterMediate 
Engineering products~ 

Assembly and gradual manufacture of 
Railway ~'lagon and Goac:'nes in 
existing Railway ~·rorkshopso 

6'. . , . Assembly and gradual : k:l.nuf acture of 
Rai ~way Hag on and C.:oac.hes in 
existing Railway Uorkshops,. 

Countries 

Nigeria 
Guinea 

Zambia 
Tanzania 
Kenya 
Uganda 

Zambia, 
Zaire 
Burundi 
Rwanda 
Uganda 

Simegal 
Vlali 
Ivory Coast 
Upper Volta 
IJiger 

Kenya 
Ethiopia 
Uganda 

Zambia 

Senegal 
f1lali 
Upper Volta 
Ivory Coast 

Remarks 

Project is under 
implementation 

I~itial work h~d 
been carried 'out 
'by. East Mrican 
Community. Pre
feasibility 
study is required. 

Prefeasiblity 
study is 
required. 

Prefeasiblity. 
study is 
required 

Prefeasiblity 
study is 
required. 

Prefeasiblity 
study is 
required, 
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De&!er"::'tion~: .... : -~ ' ··. r Ctnint:i"ii~s'; · tc: .: .. : Re~k~ · •. ' · · - ~ ,. '"''""''-~··-•"'·-.. '' , - • ~-...,,v_._....,.,._ ~ ....,. ... ,*'"' 

:··,J·~-~ .... :,", .. l-.:~.~:··. ~J.L;:: . .f·.(~ ... )(;}~·'{:J\J<)\ '' j" ··~·f;~i· I( . 

. Ass~bly-~d -~~d~~i ::iant1f a~~~~.; .. ~.L::~N~~~i±.:~;zcz~r~·:.~ .. :)fi'.~~~~(~ili ty 
of Railway \·Jagon and Coaches in Togo study is . 
J,xisting RailHay ~JorftshopS•i ·Benin,. .·•:_." .F;~'l~~ed'.;;) 

, Lib~L"'.ia : 1 · 

'As~~~bly ,ap.d~gradJ~i !tl~ufactur~ . >zait~ 
, olf! .R~ilw~L !Jagon and Coaches· in ': :~hgob · 

· ~-o;;._isting· 'tla:Llway Horkshop~a · · ;.~.f;,zambique 
• ·'·· · .. '· ·'·. ''· :·:i ''uCongo · 

.. 

Uanufacture of Raih1ay ·~ails. ,,, 
and Accessories. 

;,;·l. 

Ftfuluf.itcture of Di'~S~l and 
Petrol Engines from' 3HP to 

'4SHP ... 

,·.,;. ,. 

Manufacture of.. Buse.s, Trucks, 
fb~r1es 1 Tankers artd .. Cars. 

. . -' ; ~ "1' ~' 

·~·:' 

Camepoon, 

Group I 
I~enya 

Uganda 
Zambia 
Tanzania 

Gro.s:.,...!l 
.. ;' '· ._ ; 

· . N iger;::a. · 
. 'Benin 

·' n'Niger 
Togo 

proupwl 
Kenya · 

·uganda 
Tanzania 
Zambia 

Group U 
']~gypt''. 

SuLari 
'Turtisiil 
Libya 

"! 

'To:. be included 
in item 1,2 

., #:d. ;:: ' ' -· .:;.:...;}. 
. R"(;lfi~~ ··mill 
· ·should'inclu&~ 
irici'easi~ this 
proouct'ion. 

; Wefe~siblity' 
st'udy l's 
required, 

~ : 

(a) ,Existing . ,.,. : · .. :• '1 
1\SISenlp y 

.: ' '' pl' . s ,are to 
' ; 'be 'expanded 

and inter
country sub
coi,ltracting 

; ' : man\l;t\icturih:g 
pi~ogioarlltne 

.· L ' i shoUld be 

f'l3iill3d., 

(b} Pr~f~asiblit'y 
.st'udl.es are 
required., 

' 



; r' 

l j; 

Description 

Manufacturing of Machine Tools
·· .. , La.t'hes,Drilling !:lachine Milling 

~~chines,Shapers,Grinding 

.: Machine, Presses and Planning 
. ~Jii.cli~rie. ... ·· .. 

·; , ... 

' 

·····J"• 

Countries Remark 

Group III 
Nigeria, Benin 
Niger,Ivory 
Coast, Togo 

Group 1!. 
l.aire ,Angola 
Cameroon 
Congo,Burundi 
Rwanda 

~ 
Sub-contracting 

(countries to 

Group I 
Kenya 

(Project 
implementa.
tion)s~age 

·. manufactui'"'e parts 
in,.,existing Railway 
tmt'kshops and 

Group II 

Nigeria 
(Project 
implementa
tion stage) 

Group III 
Algeria 

(Proposing 
to manu
facture) 

large maintenance 
lmrkshops. Zambia 
Tanzania,Ethiopia, 
Zaire, Uganda, 
Pl""e..:.feasiblity 

; •, study is. required) 

Gro~p '!!. 
Sub-contracting 
countries to 
manufactl!J!to · parts 
in existing rail
way workshops and 
maintenance Hark
shops Benin, Niger, 
Upper Volta,Hali, 
Senegal,Liberia, 
Togo,(Prefeasibility) 
study is required) 

9.Eoup lii 
Sub-contracting 
countries to 
manufacture parts 
in existing railway 
uorkshops and repair 
and maintenance 
shop Tunisia,Libya 
ivlorocco (Pre
feasibility study 
is required) 
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Description 

. ' 

·:. Jl!Tanuf acture ofr: A:griot1l tilral 
Tractors and Imp1eirtent s • 
from 16 HP to 45 HP) 

, : •: :(~_c;,'ject~. should be oonsidered 
''. ·!• -in conj\UlQtion with project in 

item iO above) 
·,,:(.\ 

.. _ ,..,. >. ..... • ~ •• , .. 

·' 

'J. 

' h. 

·, 
:.i.!.: 

·-· .·.·.r-

Countries 

Group IV 
Egypt 
(Already 
manufacture 
nachine 
tools) 

'''"Group I 
Kenya 
Tanzania 
Uganda 
Zambia 
Ethiopia 

~. 

Group II 
Nigeria 
Benin, Niger, 
Upper Volta 

Group Ill 
Zaire 
Cameroon 
Angola 
Rtvanda 
Burundi 

Group IV 
Algeria 
Tunisia 
Libya 
Sudan 

Group V 
3enegal 
!Jlali 
Ivory Coast 
Togo 
Liberia 

.I 
"·~~ .. 

Remark --
Group IV 
Sub-contracting 
countries to 
manufacture parts 
in existing 
railuays workshop .. 
and repair main
tenance shop. 
Sudan, Ethiopia, 
Somalia(Pre-

; ·f·ea:sibli ty study• 
... 1. ~ is required. 

. ··r:: 

:. ·Group 1: 
· Pr~f~sibility 
study is required 

Grouo II 
Pre-feasibility 
study is required 

Group III 
Pre-feasibility 
study is required 

Group IV 
.?re-feasibility 
~tudy is required 

Group V 
Pre-feasibility 
study is required 
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Description. 

· ·· ·.Subregional 1Toolrooin Comple · £6r 
manu£act\lre o:f:j;[g~,Tools;~ · · . · 
Fixtures,Mould, Dies and }lress 
tools'-''. :.. •·· 

Countries 

Groury I 
··ICenya 

Uganda 
·; .. Zambia 
·Tanzania 

Ethiopia 
Somalia 

Remarks 

_Group I 
Pre-feasibility 
study is 
reqllir&l. 

Group II 
Pre.;..fea·sibility 

·stud}' is 
required. 

:·n~:cr._; .. · 

Group ll 

Nigeria 
Benin 
Togo 
Niger 

'' .. 

' ' ' 

.· ':t.:,; ___ j 

Group III 

Zaire 
Cameroon 
Angola 

·Ruanda 
Burundi 
Mozami.>ique 

... 
Su.;lan 
Tunisia 
Algeria 
Libya· 
Llorocco 

Group V 
Senegal .. 
Mali 
Upper Volta 
I 'ltory Coast 
Guine.a· 

.·Liberia· 

• Group Ill 

Pr~:f easibili:t'y 
study is required 

Group IV 
. ',: .. · _, 5 

Pre:""feasibilitv 
study is 

·required 

Group V 
Pl;:'e-f easibili ty 
study is 
(r~<piired: ' . 

407/4. The J«);Llo.:Ling 'are the regional cooperation projects identified for 
engineering industries dev.~lopment ~- · · .·. , . '· 

1. Creation of Regional IJords for Engineering Indl.lstries Development. 
The Regional Bpard will comprise of mem~r. Sh:rtee and :lts <head
quarters will be eigher :within OAU .or F£,A Secretariat. Under the 
:R~gional Boar~: for engineering industries ¢.levelopment e.g. sub
regional boards for Zast Africa, North Africa, :·rest Africa and 
Central Africa could be esta'!:>lished.. · ' 
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.. - .... 
2.-: ·Ii'l'tegration of -Reg±im~l Centre Organized by ECA -~:;·~;~~:T~clinology ~~:-.J. 

C,~p~~e, Design Cent;r.y:'. Hi~~r T~pAl}i,c~l.,~~~~~~"-i·fl':Llct~!1atioril~, · 
::~:-~_-f.j§:qc;>ration and ·Afr~:can Industr}~.f-,pe~~?.~~t,JfHli'-4;_ •·'iii:;'; 

,. ' I ! •. .; ',.; . , ''.:• 't ,~ (-.i I \f j" ~·: ; /·'l \ ( t; 
1 .f.; r: .!.; • • '.,;·;: : 

CJ'ea_ting of spec;ifip_projects for engineer1.ng produ9tio~ ·exchange 
scheme to util:i,z~~ lnaiimum resources., 

; . ~ ·. ' '· .. ; 

•. • ' 1 -~ • 

4. Project for regioaal.promotl.on of eng1.neering sub-contracting 
arrangement. · · " 

;_,.,l ..... J.:..:...- .... 

VJ _; .i' <d$• :.:Pr.oJect for engip.eering training programme amonge-t • African 
. ' cqun,tries. 

(b) At the Inter-re~ _l,evel (E:1gineering Industries) (among developing 
countries) 
T~~ :. i.;::~----:·, ·s -~--- ._:;_.:-·!· 

4r:t7 /s·;---·The-follet-Iing are" the' lrrc-erreg:.:.onal projects identified for 
·,;Ejng:i-n'eering industries devel:Opment am~mg developing countries. 

b::.:-·~-.l- u:· · · · ··.. - ·· 

1. Setting--up of machil~~ tools and tool manufacture factories fllln a 
joint venture basis~· (Three maehine tools factories in I(enya, 
Nigeria and Alg~ria niH be set-up on a joint venture basis. 

2 •. , Setting-up of engin :el:"~::1g industries for the manufacture of AgJ-ieul • 
...:.:. ttlral machinery·,· trail.Sport equipment, raihmys on a joint vent~e 

·(-.; · :: · · '-''basis with other developing countrie-s in Asia and Latin America, 

3• Interregional eng:ineEO:o:•ing training pr·ogramme b&tueen African 
countries and developing countries in other regions~ 

4. Specific angineering prod~ct development and prototype manufactqre 
.. iri'. close co-operation· between African countries and countries 

v:' : L ':; ·in the other regions r 

J. INTEGRATED PRmRAP.!Jl'.·i5 FOR ENGI,'JEERll~G INDUSTRIES DEVELOPf:!ENT IN AFRICA 

(a) Integrated Prop:rannue at National 1evel .f2!:_Engim~ering Industries 
Development · · 

4r:t7 /6 Progranune for Insti t~ 6na1 Dez.~~opm~i1.t fur · Engineerin)i~-Iftdustries 

-Time,Per;iod 

(i) 

(ii) 

.: ~ '.; ... 

Establishment of Proposed Planning· ahd· 
PJ:-w~:r-Mll'~ipg Uni c s , . , 

Rationalizat-ion cf · Nationa!l !nSti tutlh'ns 
• respori:sihle for engineering indu·~tties· . 
development a.,S·;outliiled in·the flo~t'chAri-' . '). ...: ... : 

(iii) Study to establish Propo'~ed Nation.~l 
Centres for Industrial Research and 
Development and Design Centres 
(see flmv- chart ) 

, ·19iJO 

',11' 

'') 

) 
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Time Table 

(iv) Interlinkage of Nlitiorial ~In.st;:Ltutioru:;, .' 
with the :ECA Execu~ed ;Regiorial Centre for -· 1 

Engineering Industriec Development.· · " -
r r ~ 

, ~·· •'· 

(v) Est:ablishment of Secti.ori flor .Pre:-feasi,biltty 
f. :StUd'f etc. under Development Corporations<!:. 

(Vi) 

(vii) 

Continuouo negotia:tiono· anq·;Qonso.ltations 
with Intra-African-~Countries·>and ·between . · . 
African countries;'ru:'id, other'· Ii)eveloptng Regio~ . 
in identifJing ripOOific National or i'Julti- · 
national identified Engineering Projepts. 
-U,.1:: 

1980...Sl 
· .. l ' 

l~ 
Continous dialogue t·lith the Development Banks 
and Financial ln.stittititma:to·enhance 
investment fo~ ::specifi~; Na'hional or r:Iu;tti
national identified Engineering- Proj~ts, •. -~ .. ·J,.9ti0-9o 

(viii) 
' !' . r·-, ·; 

Organizing National ltorkshops and Regional. , 
l'lorkshops 1 Seminars and Expert Group 
Ueetings to set..i.lout: Po;licy·, StJ<'ilt~gy, , 
Planning of identified Engineerillg Project.s 

··tt>r Integrated Development of Engin~i:ng. · 
Industries at National and Subregional Levels. 

.. ~ . ' . . 

: ~. 

407/7. Pro~ranune for Idarttification and Pre•feasibility §t:udies.of 
Engine~ing Priority Projects · 

(i) Pre-feasibility and,Feasibility. Study: for. 
Int~grated Found~ (Ferrous and non-ferrous) . . /:. ~ ',, 

Capacity -
·i· 

>Castings 'up to·· 
,Ca-stings. up tp 
Casti.~g::i., -UP to 

··.I 

IOOkg/pieee. · 
500kg/piece 

_ !()()()kg/piece . '· 

(ii) Pre-feasibility; CU}d ,Fcip.sibility Studies fo:r 
: ·:'-·the: l1anufacture of r.rild Steel Sections~,. · . 

.. f. 

:" ~-: 

Electrode quality Carbon Steel Hardening 
and Tempering_ CJ;Ua.li;t}". ~arbon Steel; Carbon, 
Carbon T:1angane~e apc;t ~.t;t~·ci~:~~~ese 
quality Spring~,t eeJ; . 6a.rbori .. Tool St: eel; 

t .. ·. 

._ 1~e Harderii.ng ~au'ty Garbon ~ulphtir steel .. 

Capacity - 20000 tons/30,000 tons •. 
''! ·, I ' ~!, 

{iii) Pre--feasibility arid Feasibility Study, for, 
Rolling,:nruwing and Extrusion -of Cu+Zn 

- ; Aliocy and Aluminium Alloys Conunercial . 
Sections (for Copper and Aluminium 
producing countri·es )J ::; 

if! 

J••• .I i ·f 

. '1900-81 

1981~2 



') 

(iv) Prefeaoibility and F~ail!:.!:>.ility. ;;~udy .for · 
the ~lanufacture; .. t)f •Gn.!lva~lized and BlaCk. · 
Sheef Uetal for Buildd.ng Industries and 
Hot(cross) Rolled Sheets (average up to 
5mm thick and ;4co:.to 700r<:rit. width) fbr · · 

; Agri12ulturaJ. OOscd:etc:.0 

{v) Prefeasibility and Feasibility study for 
the Llnn'.lfacture of l.Iuahine 'fools(simple 
and complex)lirt existing Railway Workshops 
or in lcu"'ge Repair a:1d.J !Iai:ntenance Uorkshop 

· · und~~ heading Producit 'Development for· 
Engineering In.duntri('!G 

(vi) Prefeaoibility and !l'ee.sibility s~i'eis ·and 
expansion of ei..isi:ing' Hand Toolo (l.lechanical 
a·ruf A~·icultur·C!l):; · General Hardware• · 
Con.<:ltruction and Building Liaterialo baoed 
on I.let al P.rodUc't'tl'r. · 

(vii) Prefeasibility and :Feasibility Studies .far 
the I.Ianuf acture · of'· P!·iniary I.leta1 PrOduCt-a' 
of Furniture and'Fixtureso 

(viii) Prefeaoibility and Feaoibili~J Studies for 

Time Period 

'. 

';) 

;11980-85 
. : ..... , 

.. :the.:.UatWfat;;.t'~.~~~:C:P~:tl'~J:. ~q . Di e~ek:..E.pg~!!!!~ .. :·;.~ i._ .... :lr;. ~.·: : ·~ · · .'. 
from 3HP ~ 45HP., ' · ~ . ~· ~ .. ·g;98~? 

(ix) PrefeasibiHty and F:easibility' Studies· f®.r i 
tlte Uanufact:ure of hgt'icultural 'Iructors 'FW 

(up to 45IiE) nnd ,Poiier Oper:tted implem(;!ntoo 
~ . . ' . - -. . ' ' . 

(x) Prefeaoib~i1.;i,ty nD.c1. J<eaoibility Stud~~~ :r'()r 
the :Janufacture of Hail Tx-acko~ Freight · · 
'tvagont Paoseu,~er Coaqp~o :>. ~9i~ , ~nd EquiplJ!en~ . 
Asoembly of Locomotiv~c :i,n,.ex~oting Rap.;.· ··· 
way t'lor.konops... · , ,, .. : ·. · · · · · , ·~ . .. 

(xi) Prefeaoibility ·~~?F~~~j,tiHty StllCli~s i()r 
the Ilanufacture. 0r l)~ch~~ery Eqtt;ipJ!lelit f.~~., . 
~le~:ri=ri cal Induotri eo" .. ( 1'ranp;f 6~ni~~s ,u()toro' 
Electric;:,_._ l'ir·ceG!JOr:i.eiJ etc,,)'.. . 

(xii) PrefeasibiHty and Feasibility Studieo for 
the I.1mLufacture Busetf;~ Lorries; TrUcks .r 
Passenger Cars i.ncltid.il'l-g the St\!tdieo to eXpand 
the exioting Aooembiy F{J..an:tsa . ' · .... '~"l.fi . 

. , 
; '. ~ r. ~ J 

(xiii) Prefeasibility and Feasibility Studies ·f<>t
the i.Iant.Ifacture of 1Iotor Cyclessilopeds and 
Bicycles a 

.198Q-85 

·--·'-

. ""'' 
)'• i 

1980-81 

• 
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' ·-~ ,, '\ ··i· {' 

Prefeasibility and Feasibi!i;tj.' Studies , , 
for the Manufacture of Electrical, Do~tic 

\ -'·· '--'·; ! ·-. i'·• '··· . ,. 

Appliances., 

Prefeasibllity a.ncl . .f~b~~it~; r~t~ies .fo:w;
the Usnufacture of Domestic Electronic 
Equi~t .•. 

. ~; '. 

' ' i; ' 

: f; -

~·;;:}~ 
4CJ7/8. 

•·, • ' f• •: • ' •' r _L..,~ ... 'i" • •' 0 •'' 

~Pr .. o,..grnmm~=·e~f·o~r~L~~--.....,.r,;;;em=en~t.;...;and:;;;;;.-""'_.-..,~~ Deveitipment· for-·'..:::..;.:..:.:J:~~ · 
~li!M!i.~eri2!t-!!1<!.::!.~tti-.~* 

/,(i) Jh>or~ar.illc fo:.:• higl.1er andJ:Iiddle riJanagement 
Developn:,;mt" 

.- Training Courses :t&~ "Senior Executives 
I. 

- Training Courses for Young f:lanagers 

- Training Cours~~ for~'Indu~tr-tai' Engineers 
· · \ · .1 . - : · : r r . r~. _, \; ·. , : 

(ii) 

(iii) 

Training Courses for f.Iaintenance Engineers 

Training Courses /?r. Factory f~m~ng 
.. ' ' .• -'' .... J.c ··''' 

Post ~raduate Trainipg Progra.mn\e'·£6r Graduate 
, .Engineers/Dimploma holders · · : ' 

.1 

In-plant ~ali ty Control Inspection Courses 
.. : . . .. -~ ·_,: i . .- j . • • 

(::i..) · In-plant Courses on rJachine Shop Practice 

•.. Jv) .. In-plant <:'.<>':ll:'S.,~, on 1'~~60.~ i~6~~--{1ii#t 
Fixtures; Mould~)' ·"·'· .· ·- ·· ·-·· · -·· · · .... 

(vi) Ad-hoc Co~~k':·ori~l~~·~~:~.fa::tb:tei~eh 

(vii) 
··t··"':..:'tf'1-r0 rl: ..... ,.~,(l_ ') :': -'- .. ~.-' 

Ad-hoc Courses on Industrt1:!l·Dengn"~:mcf·:- · 
Tool Design. '·r:·.·· . :.Ji. ,.,_,., 

!" i Jj •.( .. ;: 
(:viii) r Ad-hoc Courses on· r.itl.t,~iaJ Hal;l9;Ling 

~ . -:'' . t 

(ix) I:ntroducti on ·-~9.f ,~~~s~;pia~: ~i:neElr-~ng, .. 
at Uni versit:r/'r<::f~~~J,. ~:llr,g~ ~·.re,l .. , . 

; ··' 

-:_, ( : j 

2 yeara 

2'years' 

2 years 

"''2~1yehrs · ; 
\ ,., .. _ .; 

, •? years 

. i~~yeF'~ 

·2 years 

!year 

·····3 1years 

i :·. ·.; ,, : } 

4 years 

: · .. (;~. mo'n:~t\,.s 

· • .-._:·.:,~'~'~·montb.k ·t~~ 
lyear 

'· ",; 

. \ 6 months 

'; 
2 years 

(x) IntEoduc:ti._on .of sp.~~~il.;f' ~urses fc)r ~:de.~.~~;: 
.. : , Design and' Draughtsmanship , , . ·. · ~ , ·. : 2 years 

... 1 ~ " I 0 -~ 

(xi) Skilled Technician/Horkers Training Courses'. ! y;ea:r t~ 
,··: ;: : ' .. L · r .:;.:;! 2 years 

"'' l. -,'. /. J 

* Existing Africa.: ':lstablishmants, institutes and Centres should fully 
utilized and their existing programmes merged with above proposed programmes. 
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.,.. G.~~.~ I:; ;:_!!achinist 
- Fitters, welders, fabricators 
- High skilled i'oolroom operatives . ·, _ . 
- Quality control-viewers/inspectors _ 
- Skilled maintenance operators 
- Skilled operatives for forging and heat treatment 
- r.laintenance technicians for heavy industries·.'' 

407/9. FPogramme for _1:_1!.<: ~.Y~!2Ement of 2~-up Engineering.; 
Support Faci,lities 

':t. . . '·; ~ .. ~· 

-~: ;--. -~: ··: .. iidle~·_·Period 

(i) Establiohment of Central Toolroom 

(ii) Establishm<mt or expansion of Central 
repair .-· L 

(i~i) W~rkshops establishment of Foundries for 
· · Ferrous and Hon.:....£errous Castings(refer item 

2(i)) . 

(iv) Establishment of Rolling Mills, Drawing' 
and Extrusi9n r:Iills for Engineering. 
Intermediat~- Goods? r.1anufa.oture{r~£er: item 

.. 2(ii) and (iii) above) •-· · 

(v) Establishment 6f Central'Te's'fing 
Laboratories 

.l' 

{vi) Establishment for the L1anufacture 
of Ferrous and Non-ferrous Die-Cast ComP?nents 

(b) Integrated Procyamme Lever for: 

:; ;: 

.. ·1982-83 

l.) 

407/10. Engineerirg Industries Development 
·' ~-- . }-- -.. > • i ; 'y) 

, 

(i) Prefeasibility and Feasibility Study for •-'' · · 

(ii) 

(i:i,i) 

Integrated Ste~l Rolling !dill complex 
(Zambia, Tanzania, Kenya, Uganda·) ,,,, <'·" · :_,o . 198{.);..82) 

Prefeasibility and Feasibility study for·. .-, , 
Integrated Rolling, Drawihg .·and Extrusion·-· 
of Cu+Zn Alloy and Aluminium Alloy 
Commercial Bars, Rods,· etc. (Zi1mbia,· ·.Zaire'· . ·· 
Burundi, Rwanda, Uganda) • · -· · · ·.· · ·· 

Prefeasibility and,Feasibil,ity St:udy,for 
Integrated Steel Rollfng Uill to Produce 
Intermediate Engineering Products,(Senegal 
Mali, Ivory Coast, Upper Volta, Niger). 

,,. -. 'i: . . , ... ~ 

198~2 

• 



' 

(iv) 

(v) 

(vi) 

,. 
Prefeaoibility and Feasibility Study for 
Assembly and gradual J!arJ.tJ~q.cture of.. ~ilway 
T·!a.gon, Coaches in existir.r: Railway ~lork-': 
shops., 

(a) Kenya, Ethio,ia~ Uganda (Proposed) 
:1.2£~.-- !~~~a, Zambia~ 

{b) Senegal, Liali 11 Uppel Voltap Ivory Coaot; 

(c} t!i.geria~ Togo:1 Be~in., Liber~ai' 
(d) Zaire~ .Angola:- Uoznmbique~ Congo 

Cameroon., 
,.,' 

Pr~1easibili·i;y and Feasibility Study for 
Llanufacture of DieoeJ. and Petroal Engineo . ~ 

from 3HP to 4SHP ... 

Prefeasibility and Feasibility Study for 
tee I.J.:"'.llVXaCt'-Q;"e .of Buo'9Si1 ,Trucks~ 
Lorries~ Tankers', Cars,~ ' ' · · ·. 

(a) fu.mya~ Ugahda, Ta'iizrir3.ap Zrunbia; 

(b) 

(c) 

(d) 

Egypt 11 Sudan~ Tunisiall Libya; 

Nigerin., Be..'lin11 Nigerp Ivory Coast, 
Togo; 
Zaire~ Angola~ Cameroon, Congo, Burundi, 
Rwanda. 

(vii) Prefeasibility and Feasibility Study for the 
I.lanufacture i.Iachine Toolo in exioting Rail
way l1orkshopE: of lc..o."ge Repair and !.Iaintenanoe 
! !-'lrkshops" 

(a) Ke1qa.(parto.> suo-·-oontract'ing to Zambia, 
Tan'tanid., EthicpiarZaire, Uganda) 

(b) Niger·ia (~:ar.:J·~ sub---<:ontracting to Benin, 
Niger~ Upp.;n" Volta!t r.tali, Senegal 
"" ~ .,, • r:• ' 
_,J.~lE;.i:~l.u. 11 logo i 

(c) Algeria(parto sub-oontraeting to Tunisia, 
U.bya ~ r.lo1 occo) 

(d) Egypt(p<:l.L~s sub-contracting to Sudan, 
Ethiopia: Somalia) 

(v.iii) Prefeasibility and Feaoibility Study for the 
I.lanufacture of Agricultural Tractors (16HP to 
45HP) and Implement o" 

(a) Kenya, Tanzania, Uganda, Zambia, Ethiopia 

Time Period 

198o...82 



.,} ....... 

(ix} 
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.. (bJ Nigeriat Benin, Niger, Upper Volta 

(c) Zaire, Cameroon, Angolat Rwanda, 
Burundi 1" · 

(d) Algeria, 
. ; .. ' {' 

.TLW,is~~~ _:_Libya, Sudan 

(e) Senegal, Mali, Ivory Coast, Togo, 
Liberia 

Prefeasibility and tl'easibility,~udy to 
set-up Slbregional Toolroom. Complex 

(a) 

:(b) 

(c) 

Kenya,Uganda,Zambia,Tanzania, 
Ethiopia,Soma1ia. 

Nigeria, Benin, ''l'dgo~ Niger 

Zaire, Cameroon, Angola, Rwanda, 
Burunid ·~ Mozatnhtqu.e' . 

Time Period 

1900-82 

,_;,:· . -. 
~:(d) 

"'. ··!;~:_j :T , _, .. 
:.,.,._ -~ 

(e) 

i! 

Sudan, Tunisia, Algeria, .Libya, Morocco 

Senegal, Mal:lf·~·· Upper· Volta, Ivory Coast, 
Guinea, Liberi~J: 

·r··· 

. '/ 

• 



MAJOR CONSTRAINTS TO TEE DEVELOP"1P~T ('Ti' ?-ASIC ~'E.TPLS 
Ei.~GINEERING n;nJfT'~"G~;s l.r1 '.l' ~' kl.'~;.~Ci." .EGim! 

408 .. The_folldw~ng typical constraints have been identified-by the tean·to be of 
• 'a''genera.l nature and of uidespread occurrence in Host: African countries visit!-ed. 

They represent in essence the experiences of African countries in the mQtals and 
engineering industries. These probleas have been imposing varying degrees of 
constraiuts on the planning and development process of themetals and engirieerine 
industries: 

(a) Planning constraints 

409. The fact that markets are b small for .. economically sized production units is 
one of the most common problems '{.rhich planners 'in smaller sized developing countries 
face, the inadequa~y qf, dte domestic market,,fQ{•.a particular produc-t, ~.fhich from 
other considerations ·like· ra\1 material resourc~~· uay have a·~ potential fot development 
in the country is an important constraint. Basic metals and engineering products 
manufacturing plaQ.tS generally are quite sensitive to economies of scale~ Depending 
u})o~ 'the cof3t .. o~ .·<ig£er(;!.nt iuputs, there is a, '!llin:J.mUl!l..,$cale oflpp~Ilatilons beloH vJhich 
a· plant is riot likely to· prove profitable. in .. finan~;l~l- ,te(m$~ ~ Quitlet a:,feu projects 
in developing countries get bog~ed down at the feasibility study stage, because the 
total market within the country is not large ~ough to. justify the rttinittlum economic 
size ii:fanufacturin~ unit: · Export .possibilitie$. to neiehbouring 'c:ountries 1 although 
evidently there~ can not be fully relied upon. It is not uncommon~ particularly in 
the Afr_ica~ ,region to ~ome across situations, where ·a group of ~countries in a region~ 
may in,dividually.npt hav~ a market large enoueh to set up a production unit and may 
therefore be importing their requirements from outside~ Nhile the region as a whole 
may h~ve t'!'te requ;i~l'!d .iJlS.rket potential, amountinp, to mini:Ir.um production scale. 

410. Lack of exper:l.eri~e in the planning? de~:i,gn and implementation of large projects 
requiring huge capital, Generally the countries of the African region~ are new to such 
areas as. in,clustrial p.r,o.~~ct;pf.anning? purchase: .()J -c:technology ~ contract negotiation for 
purcha~e of:. 't.echni~al .. ,se~y:i,cef:!., etc. This is .a:.' hj:ghl,y specialized field in the world 
of technology today 9 ·and for countries "1hich art=.. pl~nning ambitious programmes of 
investment in major basic metals and engineerine product projects: lack of experience 
in th;s criti~al fields, ca9-,t1,1ake them,vulnerable to all sorts of problems? including 
exploitation by unscrupulous HPilsui'~{l-l}~ Sl1PPH-~r.s~ oqaipmcnt vendors ac.d project 
en~ineers firms. Highly unreasonable and unfavourable financial agreements have also 
often been signed with foreign financing cot;ipa,niear;by African countries foi: the 
supply of foreign credit. As a consequence-of such unscru!)ulous practices~ the -
industrial ventures concern~~ floundered either J:eehnically or financially and either 
never got off the ground oi: f::lced premature clqsure of operations. 

411. An examination of the present institutional structure ~o-f most of the developin;: 
African countries reveals that most of .the development.actlvities in basic metals and 
engineering industries are related to and promoted by !.Uniatries of Industries as 'V7ell 
as Parastatal OrganizatiQm,; like .·Develppment:s~Corpo-;r:ations? Development Banks etc. It 
seems there are consideraLle overlap.pi.I).g qCti.~..ities for the promotion of these industries 
in these institutions. Hany promotional activities are duplicated and interlinked 
within the various Ministries and other institutions responsible for development. For 
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example~ the identification of projects and the necessary feasibility studies are 
carried out by many different institutior.s ;1ithin the co.utitries. '11.te a··propriate 
decisions and implementations of various interlinked prio:tity projects can not get 
off the group due to lack of co~·ordination among the decision-making and executing 
institutions. TI1ere is an urcent nee~ for the rationalization of institutional bodies 
procedural reformation and inter-linkage of !'inistries and parastatal organizations 
for effective planning and programming priority projects within the broad co~text of 
indul:jtrial development. . .,. .... 

; -~ 

- ~ ·, . ' 
.'.) 

B. , MAIN· INSTITU:TIONAL :CQNSTPATI':tl'S • -: :· :'', ··: ' Y( 

·~ !- ~ ~ ~·;: r. ; . 

412. The main institutional constraints in basic metals and engineering industries in 
African countries at national level are as follo'tr7S: 

. . : .... 

(a) Constraints in planning and prog;rammi~~~ 
:r 

The shortage of plahners and proeramme'rs · a:nd, 
engineering staf:f .. at·:planning level; ·.··· ··· 

the lack of teChi,liC;;tl and. 
.. 

·' " '· 
. 1',;"'' _l ' • _j, 

The heavy dependency" on foreign advisers ~ho:: ~r~~~#periep.ced i:p . .planning. 
methodologies 'i:m'(f;'te'Cfm~ques that cannot be. direc;ttY:!ilppl:iedlt~ the,neeqs 
and demands of· developin'g countrie$; · · · · · · , . .:· "· 

. . _: i_; •' j ~ ·.: ·'' 

Inadequate preparation of'· sectoral 'afiil ~l,lb-§E!ctorai 'st~d:ies of 'pro:j~q_t§, , 
and lack of consultat.ions''at indu~~rf'l~vel{ :~. " ':" ... ' ·.· 

. L ··: ~-- i-~ ) . .: ••. ~)-_ ·.::·.. .· 

• -· \ . ·.' .J' '_. . . ' . ,. ,. ' -._ . ': ,-·. . f' . ; ' ,. f ~-; i ~-

Lack of techna-econorttl.c ··feasibility <studies in2lu4f.rig site s~ect.io,n . ,, _ . 

- SJ. ;:· 

·.·· ·.· . studies for ··the·· df!Velopment of basic ~et,a!'~'· anu eti'~+n~et;"i~g ,inp.~stries ;ur 

,:_!, 

,·,r 

. . . .. .. f .... ~ .. ···,. ' : 

Lack of constrtictive !decisions on the development aspec;t·s 1=1f 
provision of services, ·manpouer nee'ds, manpo\'Ier training and 
natural and financial resources~ social n,eeds etc .. 

, j ·r ~' f ::; 

:i.~fra~tf_p.lc~y,re .· 
nanae;ement" 

Lack of specific~ ·developraerit and project evaluation ·criteri~· and ab.sen,ce , 
ot information relating· to the 'linkages t11ithin the exi$ti.I1g. Jndu~q·i~~ .. i.' 
and their industri:al capabiH.t~es;. · · ·· . . , .. ·' . , 

~·· :· ~: J .. • :~~:,. ·' . 
'·'"', 

Lack .of an inte~rated. and int~rlinked d'e\l'e.topment approach. tq~a~d~ · J:>~.s~c. ' 
metals·; and engineering··indus~ries · devdopmertt. · · ., 

·t ., 
:.(b) ,Gonstraints :tn:mana8Eimettt:'- ability 

·t •:; •.i. ··:~· ~!.~:.:.' ~··i. :i ,· 'I(~ .).· ·n~:.;(( 1_r::. 

very fe"1' countr-ies irt ;Affi<iart·have orgariiz'ed basic met~ls.a~di ~gi1Jeering 
man~gement capability tor tne indus·t£ie's ~ , ·· · ~ ,.' ' - · .. ,: ,~ 

0
. :1 ,, 

~ j ·• ·, .. ' 

level of mana?erial and technolo::r,ical personnel is low and .can no:t cope f. :: ,' 
~1ith the \Operation:al problems of major industries; . 

. ' ..... 
I'' • ' :, ••V •' • •: 1' '-" -~ _.' 

l~ck of qual-:Lfied :t;iersonned for· prcijec.t iderit:ifiU:ti~ri~ ~a·iJ~et surv~y 
·J! ~nd; f.easipility stttdy :preparati<nf'for' tfidivid.ual i:l~~ :fn:t~rlinked · · ., 

:, .. manufac.t.urin<:r projects·~ · -· ·' · · .•. · : ·· ' · ·' _.;- ·· ·· · ···'··· · . · 
. .. . Q :. ·• J·):·. ; ;:·\ ;._,,.: ·> . .--~?' 

' . . ; ~ ; -. ; ·.' _·; ~ . ' ! . : : \ . : 

. _; :rt·· -~llilGl< of ma=na~erd:alr and• tec·hnicai~ Hkinil1{ pr'O'trtitnn;e~~, 

' 
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an uncoordinated implementation a:;>proach to specific industrial 
projects due to "laok of traineq -~~gerial staff; 

lack of manager·s:~· suparvisora3. te..:h1.1.:i,.ciat1i3,~. e~1fiin~ers insp'ect:ors 
at' industry level~· , · . . .. . ·· · · ·.· · 

heavy dependency on e~atria t~ managerial, l>.taffs: 

ial!k of management· co.n~ltanf.s o·~ ~nstit\ifiO:ns to assist the 
industries at project and plant le,]eL 

(c) Constraints in product.,!leve:topment. and. design services 

lack of institutions for product adaptation,. design and prototyp·e 
manufacture· of engineering products;_r-:, 

lack of design offices for product development and design; 

lack of institutions for prototype dedgn ;:nid 'manufact'ur.4!·;': ._, ·· '· 

limited possibilities of facilities for the supply of work'ing dra'Wings. 

(d) Constraints in procurement, finance arid mar.keting :services 

limitation of financial resources for undertaking massive capital· · " 
. int~ns_ive basic -industries:; 

lack of adequate foreie;n exchange for importation {)f essential ratol 
materials and spare parts for machinery and equipmept;. 

procurement problems for cast ir()n ~md ste,el ,pitdcularly scrap~· plg 
and insots due to' acute tranSi··~ rt problems (spec lilly in land-locked : · · -. · : 
countries) ; · 

,~,' . ' 
1~ I • 

lack of staff for appropriatE! choice a-nd 'im)£\Jrement ·of sp'ecific ·plant 
and machinery; 

limited technical sides :and· m~rketing tac~J,.~t;ies for engineering 
products~ ;·. · · '· 

- little e'xperiEmce in international marl~et:ing
1 

wh:!-ch the· e'stabU:shinent 
of b·asic · me,tah; ·industrie.s .-;~J,ls for.~: , .; - ··· · 

;,-·,.; 

reluctant gdvernment•auppo~t ~rt. initi~t:i,ni?. and fin~ncingheavy .f:rttlustries 
(e.g. l::iasiC'~metals· and'"'~angineering' indti,~t?;,ies) ~hose gestation periods 
are long. The result of this. is thai: diere is s'tagri.ation ·of fnvestment ·. , 
in the engineering and basic metals industries especially as foteign ··and 
local private entrepreneur.s af.,~ reluc."!=ant to inv:est in these capital 
intensive industries in preferertce ·to quicker' cash earning ·alt:etruitives., q;, 
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(e) Financialaonst'raints, 

413. The unfavourable balance of payment situation has aggravated' tHe natural a::r.d 
sustained industt1a1·.grm1t:1 :l.n the. majority of Af:rLan countries in g~neral and non·· 
oil producine aountries in particular. Many important en.gineering 'projects ·o'f hi::;h 
priorities have been either put in abeyance or cancelled temporar:ily.due to: the 
financial uifficulties, l-1ost of the A:rican l!letal an<J enzineering industries are • 
based On import SUbStitutiOn. The Value Of iinport COntent <Yf tbe:·'pr'OQUCtS"~t!lpOii:C!d i;y 
thc.;e ind,.ls":ries adversely affected many cot,mtries '. balance of payn;ent rd! ·~=.t.· ", 
In addition to this~ production levels in.speci~~C,· erii:ine~rirlg industries have gonP. 
down due to vat·ious reasons such as~ · · · 

lack of l<Yorking capital coupled ~.dth high intere'st rate .imposed by the 
conunebd~l'l·b'anks; 

'•·· 

lack of foreign exchange to import important spari:i parts and· ·ra'1 
materials~ , 

lack of transport;:facilities and hig]l,.tr~ns-por~ cost~. 

- ·'nartowriess of··internal•.market; 

obscure e~port.market ·opportunity; 

unrestof labour:force; 

frequent breakdown of plant and machinery and ~bsblescent machfite. 
tools; and equipment •that are not. replace;:(ble due to financial difficul t:f.es. 

. . . . . . 

414. Many financial institutions and commerd.al banks have reduced: the· credit and 
overdraft facil!ities .bn: account of the uncertaini.ties in external and intern.:-.! ":,.. ..... ~-:-"' . .::: 
depression~ >'rf.1 tncreas~· .in oil price 11as badly af,fectec most of the /\friean 
engineering activities at facto!'y level. Hat•y countr:i~s have reduced ~hci;: foreign 
exchange allocation for industrial ar.tivities in general and engineering ao·tiv::f.tJc3 
in parti.ctilaJf.: ~They: have also reduced .the import quantities of essential parts c::.nd 
component<l required for assembly and sub-assembly lines. in many erfgineering industri~:'H 
in general and car industries in particular. · 

415 • In addition to thiss the maj~rity of African countries do not -have fac-ilities 
for extended credit guarantee schemes for exportable engineering products those '"~·":i.ch 
have cheajFlab~ut' content and· could compete ip the.l:TOJ:ld market. In many instancP:3, 
the conunercial banks are reluctant to fund a ·number· of'sick'establishmenm t:o come 
out f:~:om their temporary setbacks. Many laree manufati:uring ptojects are abandl"r-.;C. 
due'~:t().1 snor'tag·e·'ij;rr: financ.ial resourc.es: and .. non·~avail(ll:?ility of long-term inveotme ... t 
loanS /'!.;'lfut'e<!>v'et' V-ebYLfeW' :!';friCail,; COUntries. have merchan-t: bankfn~ facili:tieS tO 
provide 'ad; haei working.~ capital. for· existing .aP:d feiisllile naw engftt'eering industr:! .·, ; 
and proj',ec't-5/;: \.{i • • , . . I 

0 
.• , 1 

,· r::' 1.', .. -J.; :_:· .· __ . : .. ·. _· , -· i··-/ 

416. · r'th~ ''fbllO\Jfng are< the major· (j,;naD.c~ai~:~prif?tr~;l:pt;s)' '1 ·1 "J< : ~~:-•.: 
~· .... . . -• ' :. ' . 

lack of funds for the prefeasibility studies and feasibility studies of 
priority and identified engineerin~ projects; 
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lack of foreign exchange and external credit lines for engineering 
projects; 

.... lack of merc.h~nt bankingfacilfties in order. to ob.tain ad hoa financial 
assistance. 

C. TECHNOLOGICAL CONSTRAINTS 

Constraints ihtechnoloeical advisory .service 
p '·\ ' ' ' . 

lack of ability for proper plant layout particularly in the small~scale 
sec tor based on _engineering kno-v!ledge ~ 

absence of facilities for process planninr; particularly in engineering 
industries sector; 

lack· 'of' personnel for· methods study (at present' technical inf?.tit)Jtions 
do not produce Industrial Engineers or l·1ethods I:n3ineers Industries 
greatly depend on foreign techtloloe;y throu~h the ex-patriat;es); 

. . 
lack of facilities for the appropriate selection of machinery equipment, 
and materials; 

lack of facilities for the btprov~ment of actual produc'tion techniques,. 

·' 

total lack of possibilities for the desizn and manufacture of jigs, tools 
and fixtures (there is possibility. to expand a nur.1ber of .e~gine~1-"ing 
industries to manufacture jie;s, tools and fixtures in the African region); 

. . . 

- ·relatively little knoHledge v,.mrk study (method study and -vrork measurement do 
not exist in many lar~e industties in Africa)3. 

inadequate facilities for quality control and particularly testing requirements 
in many African engineering industries. 

(b) Constraints in common ensineerfng services fac.ilities 

'" :: · \.: ·limited foundry facilities particularlygray iron.and steel .~ase;l.ngs 
including malleable and S.G, iron castinrs~ 

limited facilities for brass and alumi~ium castings; 

lack of pattern making facilities; 

· . .:/. ~limited rtllmb~:r of \·TorltShops ,for .. ti1e nanufacture of intermediate-- goods 
e.g. machininr; quality steel sections ste>:el sheets~ plates and other 
connnercial sections;; ·., 

lack of facilities for prec::.s~on tool rool:'l not·k particularly the 
manufacture of jigs~ tools and fixtures including zauges, etc.~ 

aerious lack of heat treatnent facilities includinq galvanizingo 
electroplating, anodizing~ etc. 



absence of facilities for small tools manufacture e.g. drills, reamers, 
cutters~ taps, etc., 

' ' '~, 

inadequate maintenance f13cilities partit:·_,J..-.1:cly the re-cor.ditioning of 
machine tools~ transport equipment~ agricul t1,1r_al machinery,, w~ter supply 

1 ;:.L;:, :eqtii:f;t':i~nt ~ po~ter'~generatinr; machinery etc. · • 

(c) Constraints in ancillary industries 

-.. 

n . 
lack cf industd.al estates and e11ein.eerLtt, infrastructure for the manufacture 
of 'ilide ranee of CC?t~j)onents, parts and ac;cessories for ,lar~.~,r ,and ,_fll~dium size . 
industries in Africa. Very fev1 countries in Africa have manufacturing facilitie'; 
for followin~ .selected products, e.r:;_, ... 

manufacture of Lraos ~ ,;>hosphers bror:.z~ ~rhr: or busti~ bea~i~g~ ~ 

· manufacture<bt sdected hatdtvare; c<? .• · bolts, nuts, .. sn;:-ine-s, pints, etc.; 
" ; f • •• ~ 

manufacture of trC~nsmissJ.on geArs and g~ar bo~_es for industria~.P,I!lchinery 
a no: :t·ranspott: e_qui pm~n t?; . . . . ' 
. •· J :~-,l .. ~···:·~x -~-----·-·: · 

manufact'ui~e· 'of· or.) ecbid t'ailge of el~ctcicai components, e-.g~ plugs~ sockets, 
panels s cabel boxea, switches; etc. . . 

manufacture of s.alected ::-ange of automotive spare pad::s · e:g. exhaust pipes~ 
filt<::.rs~ gaskets. radiators, rubber bushings, sp~rk plugs, et:c•-i 

.·. ' ' < .. ' •' ~ ' . " ; ' '- ' ' ' i ~ ' . . . ,· 

manufacture uf Nheels .!ind ri.ms fo:r bicyclef), cars~. etc,..~.,\ 
. ' .. ; ~-~ :. 

. , . manufacture of agricultural machine.>:y ()arts, .~.g. discs, tines,:et:c.~ 
••• J. ~ • ) ' ,' -~- • ' ... 

' 

manufacture oi electrical motors and) d.'iesel engines up to 1S/l5 HP. 

lack of manufRcturing facilities fur th~ man:.~facture of spar~,:~>u;ts of existing 
macn:tner·y''mict cqu:ip!~~neT 1 '' . ····'-' _._ -::.,,_i_:·.i 

',./·' 

lack of preventive maint~::nanc.e s~hemes in indu~tries :-
:_ "" ~ • • ::: - . . . !; 

shortage of trained maintenance f.itt~:rs and £m~ine~rs~ 

lack of maintenance. "tv?,rksbo_p~ particularly; in ·tll~rl~et towns and ·ill the rural 
lQ-fea:S"·t~~. :: ·-·--; 
,.:._·,., ::-.~! '' 

absence of maintenance training programmes. 

.~ '"( : . 

. { •'; l 
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D. CONSTRAINTS. IN MANPOl.ffiR DEVELOPMENT AND TRAINING 

417. This is one of the major constraints mo.st of the Africq.n coutltries are facing 
today, particularly in the metals and enp:ineerin?; industries sub~sectors. Difficulty 
in providing skilled manpOl'ler to the industries is a seriou~ problem· .in the 
I!lajority of the African countries. Considering the existing industries structure in 
Africa~ th~ following shortage of manpower has become a serious setback in industrial 
operations,. These shortages a1::e .in: 

Higher ma:nagement le·iTel~ e.g. managers, engineers~ te:chnolQgists~ 
. ,i:~l},ustr.ial and :production engineers, quality control eiJgineers~ 

maintenance engineers, plant enginee.rs •. :etc. 

Middle mana~ement level~ e,~, inspectors, process p~anners, estimators. 
technical supervisors, designers, dra.up.htsmans foreman~ toolmakers. 
production recorders~ etc.; 

Skilled oeerative level, e.g. operators, turners~ fitters 9 planners~ 
· lliorers, shapers. millers. pattern makers~ etc •• 

E. CONSTRAINTS AT REGIONAL AND SUBREGIONAL LEVEL 

(&) ., At. r-egional level 

413. The major constraints at regional level in Africa for basic metals and engineering 
industries development can be surnnar.ized beloH: 

_,~_;.' 

lack of standardization o:f en~ineering products I'esponsible for the import 
of a. wide range of similar products mthin African countries creatine 
enormous problems in spare part& and maintenance) 

· ~• lack. of reeional transport poli.cy .,rvhich is affecting the incoming and 
· ' ,,: 'out-going engineering products in· terms of transport costs::, diversity of 

;~,; c· p1:1oduc t delivery. schedules and· transport maintenance~· 

· -s: lack' of regional polic~~ to set up engineering capital goods industries 
, :L:' c .. ·:which wilLassiRt the African countries· h. fi:&:eservins .their valuable 

· foreign exdra11ge. and to· utilize n1.8ximum African ratl materials; 

lack of regional finance to assist priority large engineering projects 
· that, can not be implemented· by single or eroup .of African countries; 

lack of technologyplanand unHication of industrial training programmes 
in the African regions as a l·rhole ~ 

; I • 

'.... lack of the interchange ef metallur~ical know·,hou of trained manpower 
management and capital investment~ 

lack of market study (subr:6gional, hoNe and exports) on structure of 
prices for. ra·"r materials: and fuels in the region depending. on kind of 
exploration and ~eolor;ical conditions of deposits in a view of ne~r 
requirements; 
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lack of efforts in increasing o.f ·::J'diiit vertture· 1ptojects as fofms. e:Hf:.-: \ 
international and subregional and reeional co-operation in raw materials~ 

:o coaa,. q,nd.;: ·Ot;e f;l.eld development :on·. mutually :.advantageous basis~ · ' · 

lac.l<:·pfr;c:oot;'~Un.a;tion •actoiviey in economic evaluation ·and strategy for '· 
u.: ·r,• d~~.l,oproent: o:e .. basic metals.>:a.nd• •engineering industries; 

lack of regionally co-ordinated infrastructures and manpower systemr 

lack of :regti,ona:L policy and $trategy: for possible davelopment: of .. the. 
iron and :steel and ~ngineerit)g•; industries vdth' the. intermediate' scenerios 
to be elaborated for the 19.90 time.. hoiiiZQn; 

- ·: .:l¥CJO~s.ed rate . o.:t: inte.rest and inflation,; 
\; 

lack of over-run finance for a project at the··implemen~a.t;ion stage ,uhich 
often proves inadequate as the ~roject progressesz 

lack of ·institutional int~rlinkag~.s b~?..tyeen the financial bodies all~-:: the 
project planning divisions in most of the African countries. 

(b) At subregional level , . ... 
419. The identified constraints at subregional levels in Ba.sic i:11i,!~als and · ~ngfl:leering 
industries in Africa can be summarized below~ 

... - L '_\ ~ ., ) . .:._ ~ , . 

lack of efforts for co-·operation between. the neigllbo~:ring .countries witb, ·'. 
the aim of strengthening economic; financial and other types of collaboration 

: between, .. them in •Qlili{~r: t:C? es.tablish a unified strategy fo,r the growth,._of 
basic.~ Jt,l~tal$ and. ~ngineedns industries; .. 

-· 
lack of exchange of studies and information on possibilities of subre~ional 
l)lSrkets to avoid any duplication,and furthet; .. constrs,ints on fut\l,re . .d~velopment 
of "basic .metals an~ en&~e~ring iq4~stries .. ;i.n,c~uding· infor:mati~n. on, p.roduct 
development, R & D an,d .tr.ansfer 1 .a,9-aptat.~on-and,·dev:elopment o,f t~chtl~logy; 

),ack of <;:oordination activity. in raw materials developmen,t 9 in:~he .. in,terchan3e 
of. raw t!l""'ter~als on a mutnally advantageous be.9is_, resources 'qased industries 
that coul;d be ea~ily imple:n~nte9 wit.h m~bilization, of internaL.subt;egional 
African countries resources; 

l • • ' ( i J . '-1· ~- (" -~ .' .J ; ,:,:· ' ' . 

lack of. ~1Jbregi~qal co-ope;r:;q.tion on res~rch ,.1;1nd developmell;t of all. aspects 
of coal mininp; and utili.zation of c:.ookin~ coalss li3nites and other fuela 
fGr.redu~t~on put;.poses ::Ln p~llebiz.:f.1lg and rne:~at.productign; .. 

"' • -, • .• J 

lack of identification of possibilities for co-operation betl·1een neighbouring 
eountr,ies in. th'} jpint. ex{:l:l_oi~~t:i.o~ of ore depo.sits. and seeking to: .promote 
cons true t i ve dec i.s ions ; , . . . . 

lack of itlitiatives a,w,l int:e:rlinlr-.ages of .national .plann~ng. a:nd .prog,:amming 
bodies in.cr.der, to deve,lop-t:he infrastructure and manpower 9 ~. identify 
collllnon projects of mutual. :i,nter.es~ in s~bregip,nal . .t\frican c.Q.unt:ries; 
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lack of exchange of ideas and information for refractory and ferroalloy 
production on joint venture subregional basis; 

lack of interlinkage;:; \:ll:Ch other sectors of economy to achieve the desired 
impact in the lndustrialization; 

lack of subregional co-operation to set up multinational engineering 
industries t..dth equity participation to manufacture and supply of engineerinf: 
products that are of hieh.priority and at present come from other regions: 

lack of interlinka~e of national plannin0 and o~ogrammine bodies in order 
to identify common enffineering projects of mutual interest in subregional 
African countries~ 

lack of resource based engineering industries porject~ that could be easily 
~plemented if the subregional African countries can mobilize their internal 
resources i.e. exi.sting unutilized plant and machinery, improvement of 
the labour force and financial investment within the subregion. 
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DEFINITION OF BASIC J.\.1ETALS INDUSTRY 

The following definiCion of ba.sic metals industry is based on the 1968 
United Nations 4 Digit Code oi International Standard Industrial Classification 
of all economic activities; 

SITC 
4 Digit 
Code 

3700 

3710 

.3720 

Basic Metals In<iu~:;tries .. 

I:ron and st~el b:tsic industries, 
Production and manufacture of prim"'.ry irun and steel products, 
semi-manufactures and Qncillary activities pert~ining to the 
iron and steel industry: pig iron, fe~calloys, steel ingots, 
blooms;: slabsi and billetsr semi-fabricated ~ts, structural 
r;ef!tions Hire~ fJ.at, :1.ollow produc'!::Er foundries and forging, 

Non···ferruas me·cal basic indt•str-ies. 
Production and m<mufacture of primary non-ferrous metal products, 
covering operations from smelting, alloying and refining through 
forming operatioas: rolling, drawing founding and casting, semi
manufactures of metal, alloy~ ingots: biJ.lets, slabs, flat, hallow, 
sections, extrusions, castings, and stampings. 

Basic Metals groueing 

Basic Metals are grouped as follows:·-

Ferrous Metals~ 

Iron 
Nickel 
Manganese 

Non-ferrous Met!_ls.~ 

Copper 
Lead 
Zinc 
Tin 

Chramium 
Cobalt 
Molybdenum 

Aluminium 
Magnesium 
Titanium 

Tungsten 
Vanadium 
Tantalum 

U::-anim:t 
Zirconium 
3eryllium 
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The following defin.:'.ticn of engineer .•. ng industries is based on the 
1968 United Nation 4 Digit Code of International Standard Classification 
of all economic activities: 

srrc 
4 Digit 
Code 

3812 

3813 

3819 

3820 

3822 

3823 

3824 

3825 

3829 

3831 

3832 

3833 

·.: 

Related Econon.ic :.;..;;;ivities 
.......,.__~ .....,__,...._ 

Gener.~l hardware, hand tools, and cutlery 

Metal fu1~ih1re and fixutres 
~-. : . ' ' . ' ~. ' .. ,' ' 

... · ··. 

Structures,. fixed iacitities afld''fllbricated metal products for 
sti"J.C'cural ;! btf:hct.i.fijf 'zind; c6nst'rllcti.on end-uses. 

Fabricated metal products for· general engineering applications 

Agricultural machinery and equipment for soil preparations 
planting, harvesting and other farming processes and operations. 

Machinery and equipment for metal and woodworking 

Industrial plant-machinery for processing and manufacture of 
indust:r·ial products. 

Business and office machines and equipment 

Mechanical appliances such as: pumps, blowers, compressers, 
air conditioners$ refrigeration units; power transmission 
equipment. 

Machinery and equipment for electrical industry 
Equipment and machinery for generation, transmission and 
di..~~·..:.LI.lt":i.on of electricity 
Electrical prime movers 
Swi tchgea:;.· and swi tchbozcrds 
Transformers, rectifiers 
Motors~ starter!:', .•olectror:agnetic clutches· and brakes 

Do~estic electronic equipment 
radio~ televisicn receiverE, oound reproduction and video 

Domestic electric appiliances 
space heaters, heating padsf hot plates 
kitchen and catering electrical appliances 
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3841 

3843 

__ ,_,~(··· 
i .. 

broilers, roasters, toasters, food mixers, cleaners, 
f.1os 1 waxers, polishers, hot water heaters, fridges, 
ranges, stoves, ovens 

Transportation equipment 
Shipbuilding and repair 
Railroad equipment, locomotive.S, r<i.il track, freight cars 
Passer.ger cars 

Motor vehicles, assembly, repair, rebuilding 
,:·-.-.Passenger cars., lorries, trucks 

Trai;Lers,. ~oach~s, ta_r.U,<ers, sub-assemblies 

3844 
·Jjj_n(,r· ... :)_ ..... , . . __ 

· Motorcycles and bicycl~s · 
Assembl}'".J- rebuilding and repair 
Motorcycles, scnoter~', · ·bicycles, tricycle&·~ 

. ~ I ·.'. ~ ,I . 

···ro•.: 

! r:,--, .-.,; 

. :.•· 

-, .. ~;-._:~. i."'-~": ., 

,.._. r. 

·' :J 

' ; 

. :" ~- ; ,. . : I • . 

:· .. 

··;_,, 

··; 

;. ~j 

,, 
' -~'.;. 
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Annex II-A 

SUM!VlARY OF POPULATION FOR AFRICAN IN 1975 

Countries are listed with ones having the least population on top and 
those with large$t population :at the bottom; of each column. ":.,_!~·~~\. 

. ~ ~ ... ,.~-. ... ~ .. , ·--" .......... ... ,.._ ... ·~ - .. . . 

D I 
Below ' 1-4 I 5-10 ll-24 I 25-50 Over 51 

1 million 
j 

million milli • .,n million million million 

St Helena Lesotho Zambia Uganda Zaire Nigeria 

Seychelles Congo Rep. Mali Kenya Ethiopia 

1'1. Sa.~ara Mauritania Tunisia Tanzania Egypt 

Sao Tome Liberia Upper Volta Algeria 

Djibouti Cent.Af.Rep. Zimbabwe Morocco 

Cape Verde Togo Angola Sudan 

Comoros .Libya Cameroon 

Eq. Guinea 'Sierra LeC!nE Madagascar 

Swaziland Somalia Mozambique 

Reunion <Chad Ghana 

Gambia 
1
Rwanda 

Guinea-Bissau :senegal 

Gabon Guinea : 

Botswana ,Niger - " ..... ~ ... -t.~-- - ' .. ·- -~ • ·-·-· - .... ·- .. . . .., __ , 
~--- .. ... ¥·----· 

Namibia Ivory Coast 

Mauritius. Malawi 

Source:- Concise Report on: The Horld Population situation in 1977 
New Beginning and Uncertain Ends. ST/ESA/SF.P..-A/63 
Population Studies No~ 63 1 United Nations, New York, 1979 

·- -



COUNTRIES OF AFRICAN SUB-REGIONS 

,\ngola. 

Cent;ra;L 

Africa 

Eastern 

·Africe1 

Buru..YJ.di 

North southern 
· Xtrica· 

• •• ;-<,? ' ~: 

.Africa· 

Algeria Botswana 
{-·--·-·--·-·-·· ' .. _~"""r•''_,...._ .,__. .. ~-~,..···~:.--~ ...... 

Ce11;,t .. :}\.f~ic,an }iep.,. Gamqros r·- "·ig:yp-:r---··· .. ·- 'EesO'tho .. 

Ch'J.d 
; .......................... _. ........ ~ .. -.... ~-

Congo 
~ ' 

Eq ... Guinea 

Gabon 

Su.o Tome 

Ccuri.eroon 

Zaire 

Djibouti··· 

1-J:adagascar' 

Halawi · 

M::mri tl.u."s 

Nozrontiique·· 

Reu:Pion 
; 

Rwande1 

Seychelles 

somalia 

Zimbabwe 

UgandCJ. 

Tanze1nia 

Zambia 

.... 

Lib:y;~_: Namibia 

Sudan 

Tunisia 

'Ylcst Sahara 

... · 

~· ' ; 

Annex II-B 

West 

··· ' · · 'A.Frica 
' ''. ' ! 

Benin 

Cape Verde" 

Gambia . 

Guinea. 

Guinea..:.Bissau 

Ivory .CQqst 

Liberia 

Mali 

I-iauri tania 

· ·. Niger 

•. 1, Nigeria 

Senegal., 

Sierr21. Leone 

Togo 

· i ; Upper Volt.a 

Source: Concise Rc::port on: The vJ-orld Population Situation in 1977: 
oegiiinings uncertain-ends. ST/ESA/SER,-A/63 p_qpv,lq:t:,ion .. 

Studies No. 63 United N?-tions, New York 1979 

. 'I,· 

. :.:(.! 
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POPULATION OF AFRIC!J'l" SUB-REGIONS IN 1975 IHTH PROJECTIONS TO 2000 

(Figures exclude the :\'c:public ')f S'Juth /.fc-ic.l.) 

I 
PJpulntio 

Sub-regions i\'Ii11icl 

----------
1975 

in I % Growth 

I R.J.tes 

~--·-~-+ 
2000 ! 1975-.2000 

n 

n 

~.--- -----j ,·,--~ . 
• Central !\frica 45.,310 l 

Eastern f1frica I 114,,498 I 
I 

North JUrica 98,.185 f 
I 

southern ~\£rica 3~190 ' : 

87o732 2.64 

239.861 2.96 

191.,824 2o56 

6,.280 2.80 
! 

West Africa 115,.469 ~ 

' 
238o034 2.89 

Africa Total 376,.,651 
I 
I 763.,730 2.83 
I 

source: Concise Report On: The World Population Situation in 1977; 
New Beginnings and Uncertain Ends~ Population Studies No. 63 
United Nations, New York 1979 
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,',nnex II-D 

GENERAL ECONOMIC INDICATORS BY COUNTRY 

1976 Millions At Consti"mt 1970 Hillions US Dolli'lrs 

Gross fixed :Jrts of Imports of 
Country Labour Ha.nuf::tcturing C<.lpi t"',l ::end :1nc1~ 

PopuL1tion force GDP value etdded form.::.tion sc;r·vice.s ces 

·--
Algerie\ 17.3 3~7 6671.4 943.1 2582 .. 9 ,- 1:)78 .2 0 ~; 

Ahgol::c 6./'r 1 .. 7 923.3 40.6 169 .. 7 3 " 400.8 

Benin 3.2 1.5 256.6 16.3 38.8 r:: ,-, r: 
Uc_,._; 73.4 

Botswana 0.7 0.,3 ;;::26.9 14 .. 7 so.o 80 .. 7 139.0 

BurunC.i 3o8 1.9 249.4 2.7.9 36. tj. 22.7 28.1 

Cameroon un. Rep. 6.5 3 .. 1 1363 .. 7 157.9 187.1 376.6 J!l-1.9 

CGpe VerC.c 1 sl. 0.3 0.1 24.8 •••• . .. .. .. ... '1. 
ccntrCl1 /\fr. • 1.8 0.9 184.8 23.0 38.5 21 .. 7· 50.5 

ChaC. 4.1 1.5 323.7 22.7 ·~2.0 105.6 162a0 

Comoro Is1. 0.3 0.1 ••• .... .... .. .. 
congo l.IJ. o .. s 382.1 55.~"r 48 .. 7 .5 lt1.6 .. o 
Egypt 38.o 10.5 8206.,9 1740.3 1303.0 2005 .. 3 2483.2 

Equatorinl Guinei'l 0.,3 o.1. 58.5 2.8 ]0~2 35.1 33.2 

Ethiopia 28.7 11.9 2016.1 182.1 121.9 278;.2 .250. 7 

Gabon o.5 0,.3 769.1 58.2 5Cr9.4 220.8 456.1 .. 
Gambia. 0.5 0.3 64.1 0.9 6.4 44.4 52.9 

Ghana 10.3 3.7 2309.2 167.0 451.7 762.9 600.1 
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' I976 Millfons t :: . .: ,:t Cons~cmt 1970 _Hillion~ us~ Dol ~ 
r ; J . { ··-- I -,:r- , , ----·-rr- -- ----. t ' l ~ I f. I • • • \ 

!, l , , , ~ , 1,, •; Gros9 flxc.c: j J Experts ')f ::J:cts of! I 
~ f Labou~ ; , I Hanufuc turing I C~?i~t r11 : I " ~n<C. 1 go "'J.S :J.n~ J 
F' ~ force 1 r GDP I I value . added l; form.::lticn ! l sc: ...,·ir.e.s ! l 0 c.. 1"'\:ices l I 
t' ' ' p I l ' ' ' .. i · I I ; · l 
~ i : l , r g~ . • i , . - . I , . : ~ 
. ' i .. ! ' jl . l ' ' ~ ~ ~ .. ---··-·--L-·' ...--\ 1 2 , ~ · i .. . ..L.... 1 1 ··- (-·- . ~~- r-·---l--r,~--- --·-rr···-..... -_,... ___ ... ___ . ---1~ .. - ... __ .. _ ·-· - . ~~ ·-----T--i jL .. ~---, (· 

~ l 1 ,_ 
~ f_1 

I ! ; :very coa.::;t 
i l 
l :'·very? I r -"- .. .. c.;, 

i ; 

; . Lee: c. tJ.r"o 
.!, 

r tL,5 - 2.,0 ~ .,9! l ?2.,9 ~~j 3?.J) i ~ :·5.,:.' ; 1 c3 • jj 
l , p 1 ' 1 1 • 

n 5 ! ·:, ; ; ~ '! l J ; ; , t..i2;' 9:f v•I!\ 0 <'()~ 1 ,·•.o .,~., \ f 
I ; '· , ~ IJ . ; , ! ~ 

0 : ') r, 1 ') 3 8 · i> '< ·;· 5 7 i' "'0 ° ·~. • ' r · 9 . l 1' e 
~ ~- ' ' I . l J • Ci J ~"'~ ' f ·' i I ' ' I 

' ~ . ! l I ~ I I I J , ' 
13o8 ; ~ '),~~ j 

1 
~l2CJ~3 i i 327,(, ; 35CA :; ''' 2 \ ( .,:3 ( b 

L.l :j bc6 i i li3,6\l .,, \ q,c I ':V 1 J 1.091 
1 I 

~ r I L :r.eria 
d ._, I 

,. . [,- ·,Y"'"' 
tt~·-•,CJ..l {\. 
·.+ 4 

i! ; Ma·_3.ga.sci.1:r 

i! : 
1~7 j, () 0 ]! ! D4\ f 23,,4 ;; l20,l I 2J2.,:) j). 20lcE' I . ; I . i ~ 1 • -f • , ~ 

H.E::l)c 2.,5 ·. 8,6 \ f .2: ~ 185.,7 !: 1233:6 '. :_11;6,_G i ~ 8.,8 

8 • 3 ; il Lf: 0 : I 8 ll 12. L. l t ; ll. 3 '· 3 ll 1 ~ 5 <' 2 j li '! t 1 ~~-
} IHd: rwi 
,j .I 

h 

n:::~nnio 
l·l; . 
: ~ Mul1:t1 : ~ . { . 

~· 1 YJ.Or.cco 

ll b' r Moz::m 1que 
~~ . 
;l .: N-i-ger 

\' 
\' 
~ 

·~ d , Rwan a 

l Sao Tome + Princip 
I 
1 , Ser;.ega1 

5. ? ') 9 I f . 0 I' 1 ')t:; 7 ., " () I r: 
u- "-<> 2 " I 3 5"' L .,_ -'-'•' , ..L j' u_ _ ; ., :.> 

5c.9" . 3.,1·. 333 i 33 .. 7 ~~~ 43,,5 I ~<cs 1 98,7 l , I . 
1.:.4 I 0~4 · 239 .. 8 ~ 10 0 6 61.,8 I 12.~\.l ~ . ,2 

0.,9 t Oc 3 ,6 J 63 .. 3 ! 93wJ ' 321.,7 i 26LO 
i I I . i 

17 ,.8 4 .. 6 l I 573 .. 1 t . J.2t;.2.,5 I 71-§1;,8 ... J.' -----·1447~2 . ..... ~ . 
947 3 .. 6 l 113 .. 5 

4.7 1,.,4 '3 26 .. 1 42.-G 

.,.1 ..... - .•. 

91.,4 122.5 

64o8 24o7 12283,.0 1192.8 5005 .. 4 2287o7 5409.5 
4.3 2c3 283.,A llo3 ·;.6 c 0 3/o7 57 ~L't 

Oo1 0. 0 8.,5 01>~ 0~0 011. &0<) 

5 .. 1 1.9 108 9 151 .. 5 119 384.,9 .. 1 

·~ 4 •• --------· 
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,.------~--~. ··~· .~--- ~---· -- -~---· I ; l9 7 6 1'1 i.l, . . . I 
-------------------· ---· -------~ 

)--------· ·-----.--~ 
___ ----~~-- At Cons;ant 1970 Mil:;=. US Dollars _ _I 

Gross fiye Experts of Imp8rts of I 
Country 

----------
Seychelles 

Sierrc: Leone 

Somalia 

Southern Rhodesia 

Sudan 

S>cziLmd 

Tanzania Un. Rep. 

Togo 

Tunisia 

Ug,?.nda 

Upper Voltu 

Zaire 

Zc:ullbia 

~ I 
i '. j 1 Populo:nonJ 
! ~ 

! -, 
j 

I 
l 
! 

Ocl 

3cl 

3.3 

6.5 

16.1 

0.5 

15.6 

2.3 

5.7 

11.9 

6.1 

25.6 

5.1 

1---~-------' \ 

Africc:t 1 total I 38lc.O . 
~ l_ 

Manufacturing co.pi taJ goods Md goods and 
GDP Vc:tlue added form:.tion services services 

I - -5-----~------~ 
~·~ 18~3 oo• •JO 000 ; •• 

1.2 Li-33.5 53.6 i~G;9 96.0 l0Lle6 

1.2 331.7 23o2 7lol 48.8 l09v8 

2~1 1985.4 299.1 314ol 325~0 350.2 

5~8 2261.8 240.7 307~5 526.7 551.0 

0.2 215Q4 40.8 51.3 141.5 123.3 

6.5 1659c6 173.4 308o3 403o6 323.1 

1.0 270.9 18.7 67.5 55.7 111.3 

lo4 2486.2 291.1 629.7 516o6 754.0 

4.8 1329.9 94.7 78.9 170.8 209.9 

3.,3 35~ .. r:; 50.4 36 .. 3 38.7 85.6 

10,7 2218.0 196.1 638.4 1316.6 1058.4 

1.9 2213o2 243o7 456~1 1073.6 383ol 

~42~9 73~~6-·-~--~ ---84~~--l7~14c2 -~-~~- 1752_8~9 24477,0 ~ 

source: Recent Industrial Development in Africa, UNIDO/ICIS-117, 6 August 1979 
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RE!:ATIONSI:ITPS BETWEEN ECONOrJIIC .INDICATORS BASED ON 1976 VAtUEs 

F
, , ·-· ) 

t ~ . > 

I
·. GOP per ~api ta 

_ .. _,l -- , .. -
'. ': . ~ 

) f ! Labour Fore~/ Ca.utry ( donstant 1970 

~ ~-- 'ffi Dol:: 
I Al;;o"ia t---;:')6 
t
j · Ang~la 144 

Bc~~n £0 
, .. , 

l Bo i suana 324 
j Bu:r.·1ndi ' . 66 
' , l Ca!:l~roon Un. Rep. 210 
Cap~.;,Ve~~de Is~. 83 

Cer.:';ral P.fr o Emp. 

chad' 
~ 
j Corn/ro Isl. 
~ Cor. ;o 
\t ,._, 
j Egypt 
f Eq,:atorial Guinea 
.j Etb · ' ' .1op1a 
·~:- Gaoon 
~ 

1 ,G b' ! am 1.a 

~ Ghana·· 
i 
I 
I 

103 

79 

99 

273 
216 

195 
70 

1,538 

128 

224 

Popu1ati_on 

21.6 

27.0 

45,5 

47.1 

49.1 

47~5 

29.0 

54.6 
37.2. 

3B~o 

33•8 
27.7 

·- 31•3 "'' );_ .-. :.; 
, - 41;"!) 

·- , .. 5l..9 .. - .... 

51.2 

36.,0 

MVA/GDP 

-
14.6 

4c4 

6~4 

6.5 

11.2 

11.6 

'l. C• 

12.4 

7.0 

~ 0. 
14<>5 
-2t;·z · · 

4~8 

g.o 
7.6 

' ........ . . ' 

1.,4 

7c2 

I 

-
Per eent ' ; ;, 

Gross fixed :capital ; .,. '.i"' '. 

-formation/GOP Exports/<;DP 
{ I 

,,, 

386 7. ' 13.:6 
I 

1f;.4 38•9 

15.::. 24.,4 

22e0 35•6,· 

14.6 9.1 

13.7 ' 27116'1 

.... • •• 

20.8,, 11.7 . 
' 13.0, 32.6 

' ••• • • • 
12.7 14 .. 0. 

15"9- 24.,4 '' 

' 

17--4; -5b·f10 ''' 

6.0 .,, .. 13.8"~' .. 

71.4 25,7 
" , .. - ...... 

10.,0 69.3 

19 .. 6 33 .. 0 

"' ·) ,, 

Annex n-E 

' 

' 
,. 

Imports/GqP 
I 

: 29 .. 7 . ,'' 

' 43.4 ... 
28.6 

61.3 

11.3 
t 

i 25.1_ 

... ' 

27.3 

50 .. 0· 

••• 
35.2 

' ; . 30~3 .. 

56'.&>.; . 
-12.4 

59.3 
82.5 

26e3 
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·; { 

I ) r·; ----------------------~--·~·------------------" . · .. ' ~ . Per cent 
~ .,.; --

GDP per cap{ta 
(constant 1970) 

US Dollars 
Labow: Forc~T: 
Population 

Gross fi.x:ed capital 
forkaticnlGDP ·' J

r , .. · Go-;.:ntry, 

· ...;_. ·--. ----·---,... ----, - f --- -·~ i - · I .:............_~~~--.......... II , . ' 

i G~inea . : 82 1 · 45,.:;s 

1:. ~l1:d.nea-Bissau .

1 

2i6 

MVA/GDf 

~ ~~ory Caast 467 
~ K:· "'-Y"- 15( 
I ( '! J • · •• • i 
11 t';oot,~~ . . 103 
f ~:~ be:~.a · ' I 
~ L:·>)ya · A::':s>.b Jam, I 
v. '>.' ' . i 
~ ~r~.c~agascar l 

1

, 
'MP 1 ::::.td ' 

i rAali ·.. · I 
l· 

· M~'1:-::i. tan:i.a ' • 

~~~l.llri tit.:·s ·· 

l)lmv>cc~ . 

·j;Mozambiq~e. 

!Niger 
' 

:cj··· 
~-·~ . 

27i 
z~i-;82 

lC: 
91 

57 
i71 

'385· 

253 

156 

101 
Nigeria I 190 
•Q~a ~ 

,Sao Tome + PrinciFG I 85 

213 
yohel1es I 183 

0 ~- 0 

.:2.1~5 

16.,5 

1:0.,4 
26.,0 l 

'19,,9 
12,/t 
28 .. 6 

13.,0 
25.J) i 

26o9 -· .... 

~.,6 

8.8':. 
.... ,. 

""'"'' ' 

B.,g. 

'40~7 -· ~' ..... " .. 

16.2 .. ,·.·,·, : J.". .... 
u.o 
••• 

~:t:;G1P llinl':~~~p 
l t ,... ' I 

··~ . --- . ·~~ 
· .25o8 l .~, • 29.,1 , ' 

0 "" .., • :1! v 

36c4 
I 

• 29,8 I 

25 .. 4 ' 20,1 
n.e 

~ 
• 96~0 

' ·45<=9 43o7 
!9c1 51~9 

18.6 14o5 
24.0 28~4 

;.26..0 
' ' 29.6 : 

50o9 - •. 57<>6 
92.,8 .. . .... ~ .7Se3 .' 
15 .. 4 :· .. •. :t- ~1.0 

17.7 i 13.2 -· ~,. ~ ····'"•·~·· -.~ 

19.,2 '25~7 

18~6· 44;;·f)-
13.3 20.3 

I 
. Q. • •• 

35.4 43.1 

••• ••• 



~ I -- --- ----
Per cent 

-q J CJP per capi;;a ~- ( -:r· -I Co,mtry (cor.sb.nt 1970) !..abour Force/ Gross fixed capital 

L----~ ·-US .. :.:.-t~'op~lati:_ 1-=/GDP .for~:::_ ._ --
12.4 1 
7.0 i 

Exports/GOP 

--
~ Sie .~ra Leone 140 
.1 

,l Sorw ,lia 101 
;I 

:; Sou~hern Africa 
I 305 

;: Sud;::.a I 140 

r St:azi1and 431 

;, Tanze.nia Un, Rep< 105 

j Tog.:> 116 
d 

436 'l Tunisia 
I ., 
'Ugar.da ll2 

~ Upp2r Volta 59 
i . 

87 ; Za1:r.•e 

i Zambia 434 
I 
(; 

fj Afr .:.ca, total 194 
·' 

37.2 

37.6 

32~9 

35<B 

44 .. 2 

41.6 

41.4 

23,9 

40.3 

53.7 

41.7 

36~9 

-- _,_ ........ --
' 37.5 

15.1 

10 .. 6 
18.9 

10.4 

6.9 

ll.7 

7.1 

14.0 

8.,8 

11,.0 

1L4 

10.,[1 

21.,4 

15.8 

13.6 

23.8 

18.6 

24.9 

25.3 

5 .. 9 
10.1 

28o8 

20.6 

24,3 

22.,1 

14.7 

16.4 

23.] 

65 .. 7 

24o3 

20.6 

20.8 

12.,8 

10.8 

59o4 

48.5 
~--------

23.7 

Annex II-E 
Page 3 

Ililports/GDP 

---, 
24.1 

33.1 

17.6 

24.4 

57.2 

19.5 

41.1 

30.3 

15.S 

23.8 

47.7 

17.3 

I 33.2 

Source: UNIDO, compiled from UNSO and ILO data. Recent Industrial Development in Africa UNIDO/ICIS-117 
6 August 1979 
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TREND OF AVERAGE ANNUAL GRONTH RATES OF ECONO!VliC INDICATORS 1970 to 1976 

Cros.s 
Lal:!our dot1~~ic 

Population force product 
...... ,..._... 

3Q22 2.84 7.22 
2.21 2.02 ...e.95 
2.75 2.04 3 .. 14 
3.34 2.09 16.23 
2.28 1.70 1.62 

1.85 1.37 4.30 
2.,80 2.44 -4.35 
2.14 1.79 -1.42 

; 2.08 1.48 3.32 
.. 2.21 1.81 ~.o5 . 
'2g56 2.04 7-07 
2.21 2.45 1.55 
1.64 1.52 ..;.3.:45 ' 

2,47 1.95 2.11 

1.01 0.36 18.72 

2.57 1.25 6.63 

2.93 2.06 o.95 

-----!'<1 
Annual Growth Rates in Per Cent 

Manufacturing 
value added 

~:_ 

11.09 
-ll.CX5 

7-90 
11.94 
5.64 
3.66 

••• 
- 3.02 
- 2.16 ..... 
15.20' 

1.94 
- o.11. ·· · 

2.08 
28.65 

- o.23 

- 5.11 

Gross 
cap: 

fo:r>m: 

-
11 

-5 
1 

10 
12 

5 

4 
5 

-3 
.9 

-5 

-i 
41 

~ 
~ 

I 

-. ::-_ d [;,:;or.ts of 
goods and· 

on services 
_.........,._,. ·-, 

-1.50 
-3e96 

-4~74 

14.05 
-0.50 
9 .. 58 

••• 
-9.91 

5·55 
•••·:··.:· .. 

-6.74 
10.,24 

-0 .. 33 
5.29 
5.2£ 

16.53 

5.95 

Annex II-F 

Impor•ts of 
goods and 
services 

9.86 
Oa99 

-4 .. 03 
11.86 
2.30 
4.ll 

••• 
0.53 
5.56 

• •• 
3.40 

11.54 
3.58 
4.47 

26.91 

14.54 

3.26 
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J 
I 
\ 
i 

fi;ountry 

t 
.-;uine1 

t~uine4 Bis;s au 
! ' 

-

~vory f~.a-st, . · ,· . • 
.enya. 

r,esot1~ 
:~iberia 

Libya~;Arab Rep. 

· !adagqs~ar ·: 

'!alaw~ · 
~ 

<3.lf I 

t 
' ~faurit:;ania 
i 

':auri~ius 
! 

:·.forocqo 
i 

:.1ozambique 
... 

Niger 

r;igeria 

;~Handa 

';ao Tome & Principl 
•:2negal 

' 
; 

Population 

2.43 

1. 54 

2.58 . . . 
: 3.53 

2.25 

2.30 

4.04 

2.98 

2.49 

2.66 

2.63 

1. 31 

3.00 
.. 2.42 . 

2,86 

2.73 

2.61 

1.97 

2.80 

. ·- -

' 
Labour pomes'tic 
force product 

' 
1.72 

i 
2. 39 

-
1.02 3.02 

1.86 7.33 

2.60 ' 4.68 

1.40 9.19 
' 

1. 54 1. 64 
. '· > 

2.41 10.58 

2.26 -0.19 

1.91 5.90 

1. 96 2. 75 ' 

1.80 3.88 

3.26 10.71 

2.78 5.31 

1.53 -3.67 

2.51 1. 94 

:'2,06 /, .. ·'7':48 '.!' 

2.54 4,08 

... -10.84 

1.69 3.31 

Annual Gr.owth Rates in Per· Cent 
-1 

; .. / 

I Gross fixed Exports of Imports·. of 
Manuf'actur.ing ' capital goods and goods and 

valu.e added fo-nnation se.r.vices services 
·. l : •• .. ' . 

1.20: 7.13 5.65 4.39 
' -... . .. . .. . .. 
9.66 . 8.63 6.61 5.59; 

; 

8.89 ' -0.62 1. 80 -3.45· 

... 9.48 25.07 '2i.67i . . -~ 
j j 

7. 55 ' 6.26 -2.50 1.64 i . ' 
21.22 11.01 -12.76 23.07 

' 2,29 -2.45 2.46 -5.34 
0. 25 ' 12.70 7,47 3. 89; 

1. 98 ... 0.80 7.34 ... 10.14 . .. . . 
.. 10.95 10.89 5.12 . 10.22 

t4·.41 24.48 24.09 18.23 
.. 

5.80 16.91 -0.54 10.71 
" ' -10.50 --12.19 4;84 -10.13 

1. 27 8.S7 4.82 7.16 

15.78 25.85' ~ . tL35 ·· i 2tl. 53 

5.26 20.75 5.53 7.84 

. .. . .. . .. . .. 
3.24 4.62 17.35 19.33 

I 



Annual Growth Rates in Per Cent 
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---
Country Gross Gross fixed Exports of Imports of 

I Labour National Manufacturing capital goods and 
I Population force product value added formation services 

I Sey- :::llco --
2c33 ~"·to 3. ••• ••• .. .. 

t Sie::.-:~a Leone 1.53 L.,81 1..20 6.40 -L70 -5.59 
' I Somalia 2"59 2e73 7.15 7.57 14c24 3.43 

Sout£1ern Rhodesia 3.52 2~67 4.,94 -1 .. 03 6a65 -6.&8 I Sudan 2.44 2~74 -1.31 2.82 11 7·32 
Swaziland 2.96 2,,18 11.68 19.56 15,,48 12.30 

~ Tanzani~ Un. Repo 2.83 2.30 4.21 4.44 76 1-35 

~Togo 2.49 2.,10 Oel7 -4.13 11.10 -8 .. 56 

~ Tunisia 2.43 2.,30 9.07 12 .. 74 13 .. 20 7.08 I Uga-'lda 3.35 2.40 -0.10 -4.55 -12.69 -7.90 

.Upper Volta 2.19 1 .. 78 1 .. 47 3.31 6 .. 63 15.20 

~Zaire 2.77 L87 2.78 3~10 5 .. 15 7.28 

J Zambia 3.57 2.44 4.18 4SJ2. -O.go 1.96 
~ 
r I Africa, total 2.69 2.14 4.39 5.34 11.36 2.31 

Source: UNIDO, compiled from illiSO and ILO data. Recent Industrial Development in Africa UlUDO/SCIS-117 

6 August 1979. 

goods and 
services 

j 

. ... 
-5.16 

13.79 

-3.,84 

8.38 

9~52 

-2.85 

0.03 

11.86 

-3.85 

11.,22 

2.56 

-7.00 

10.33 
_....._ 
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IRON AND .STEEL INDUSTRY 

Product Gt::<>~Bings ,_. 

Iron ~d steel ~~~~~cts can be grouped according to the shape:.,of .the 
product as a result of the fabrication and manufacturing operations 
applied in obtaining the product:-

Structural 
········-sect :tans·-:-- ·~--

Other 
sections 

r :-?·.:·. H.c ··\ ·:? .· 
Hot+rolled s.ectioris Standard raila 

Helckd·-s~~~o~s--: ... _ .. ,., Crane rails 
i ' 

Cold-formed sectibns Joint bars 

Squares Tubular sections ' . . . ~ .. 
,· :'t 

Cold-drawn-·seetions Hexagonals. 

Press-formed ~ectiort5· :Octagonals 

·Triangulars 

I-Beams, ·angles·~ fees,··' Bars 

zaes, channels,. piling, 
I,,._ 

.. _·. 

Flat 
pr,duots· 

Hot rolled plate 

I 

Rods 

(: 

Round 

-,Pt'.oduct~L. 

Hot roJJed sh~~!.:S .. HaTf round:~'-~~·:. 
····- _,._ .. , ""'"~ ............. ;-·~ -·· -·· ·~~---··- ...... 

I 

~1ire, wire fabr~c 

l'Jire rope 1 naii,Ei 
Hot rolled co~~s 

. "· .. ~ 

Cold ralledslleets 

C::>lC: rolled,_.<?~:il; '· R.einfOJ:~cing rods 

< .n:{ Tubes., ,pipes 1 · hollowf 

~----------~~,-·'~· --~ 
; ....... , 

Strip~ skelp, :.~. -H .,~' l \ ·"; 

f'.oated st<ie:l.:'s~eets 

Galvani'~ed ~~~~~t~"' 
Tinning shee;tts i . • 

.;. i 

.:. i 
,, 

~----~--------------~------------~~·~·~----·-·-·----·-·~(-·;~:--~-·--··----------~·~?-·1~--~ .. ;·,: 

,··.· 
'I., 

-· .. ~. "-'• ... ~-~. __ .... ~· .. 
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IRON AND STEEL INDUSTRY 

Classification of steels ---
There are many ways of classifying steels. Several national 

standards are applied in the classification and selection of steels 
for partir :lar applications~ Different terminologies are used such 
asg grade, prope:1 t:i.<2.s. ~hemical compoc . .;.tioa ~,_nd type of steel. 
Classification is important·· iri' 'respect of design of a production 
programme and choice of product mix for a project proposal to establish 
an i:;:•on and steel plant., Most African countries have adopted the 
standards of developed countries with Hhom they have been associated 
••i'7t :1i storically< Some oi the more uidely used standards ate·;..~ .. · <.~:·; ' 
British Standards 1 Uest Germap. DIN.St~ards, American Standards and 
French Standards.; . · . ·· · ,.,, .. 

Typical chc~ical specificaticno in weight percentages for ~oc~on 
iron-steel materials 

t" I I Alloy 

Al 
B 
c 
Co 

lcr. 
leu 
'M 
II!! 
jMo 
INi 
p 
s 

'~ ...... -.... __ _._, __ ,.,,..,. ....... ,. ..... -....... -

Stainle~9 
steels' 

-··.\ : 
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Consumption of steel by sectoral final demand based on categories 
of products and destination with respect to world indirect torade in 
the iron and steel industry~ Values in per cent uhnre,of traae 
(indirect) in steel as a whole:- ~ 

\ 

~---------------------------------------
P.::-oduct catego"'ies reprcsentir1g final ________ ,.., ___ .,_., __ ·~.-.-.-...---

Intermediate goods 

Non-electrical machinery and equipment 

Electrical machinery and ecJUipment 

Agricul tura.l equipment and~tractors 

Railway rolling stock 

Private (passenger) cars ~¥ 

Commercial Vehicles t ,.. 

derr.and 
r..-r~~--

\ 

' 

1962 1.1965 1970 
.-. ...._..'":Q,.~--:""1:0'~ 

r-,4 I s.4 6e8 
24o7 24 ... 3 24o5 

s.o 4;9 Sol 
s.s s .. n 4o2 

L~.s 2e9 2.,2 

! 18 ... 7 18.4 19 .. 7 

C~l 6 .. 3 8 .. 1 • 

.. 

Parts and spares fo~ vehicles I 4.2 SeD 8,2. 

Household equipment 2.6 2t8 2.,7' 

Other. products 18.0 20e3 10.,5. 
1---...o--~--- _______ __, 

"' --,...,..._._. , .. 
Total percentage share of indi~ect trade 
·-~-------~-----~-"-~-

~" . ---L~~~~1oo~ o 
100.,0. 

8 
, .. 

Source: Long...:ferm pr':'spectr:; for steel coa.:::umptior ~:n·til 1985 and 

outlook for 199'0 and Past l'_'ends i.':l Production and Trade 

Economic Commission For· Eurc,pe EC:S/S~:e<?l/9 dated 1 oc'tober 1976 
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~ ...... " 

··' 

An example of steel PJ:"Oct.:.cts d:i.fi'ei<::f~tiation~and demand (based on USA .1:-;7~; ;lipmen 'Li;. 'table gives the flow 
of products in the United .. f51:atc$ £-01 r: to illustt-ate sectcc ·l':'mand·p~ttern fo ... pr:oc::' 't"', based on 
tonnages,. 

-·--· . ~_ . .,..... ........... "'• . ..- ... 

t Product 
gr-ade 

I , 

Jt ;-~.~-' '· 

• 1 

C • t 1 I . ,,.... '"' aroon s ee ::;.1 .• ,. ,_,,/_ 

Alloy steels f : S.i ·· 

St . 1 ..,.. 1- ' .. ,. ; l 

:~ 

_ .... a~P P........ s .. e~ .·., 

tT~- I -;:~:2~-~ 

\ I "T~;:;~t~r ~:-~-T~ ·;'"'-' .... 

i-

. ~ 

} ,. 
. ~ 

<; 

' 

.... ;· 

.,II;,~ .. H~f.J I 

l 
--~AJ 

.. :.., ·--t"' 1 ,.,.;,·(·r.,-. ' 
.-L ..... """ 4.~.... I 

•l1·11o Y'-~"":o.l""' f--) ., .. •:tf · · I~~·· .•. 
..)&.J .... tJ~ ... ·~a. •'!> • '-"'-'....,.. .. , 

. ·.-..,.-.,_ ·, '· .. "'"lw.•-, .- .... ~ .. ~ ·--, 

:···,_.\:·, 

i..'t""~~:.~·- I'. 
l 
~ \.2 .. \((} I 

I) 

'i 
I 

..,.·~ >. • ' ~ ;·~:(~)"·~- ~-~ J:·: .,;.;-1 ' 

i,.,. l (O • 

t ' I 

_L ___ .. _____ ~j 
I ' l 

j... __ ..... • t "~l'- ,....~_ I 
. [ • I I .. ·,' .. , ~ .. J . 

;' .......... ~ ... ;~-----,.~--"--.:,--~in ..... ,...._.'lloof,_ .... , ...... " 

·' 
'l 

r: .. ·"' """'"-~"" _ . ......,..._ ... _,.... __ .,_ ... 
I 

~ i 
' ';::'\..t~" ~--1""'i' 

~ ~-;~yJu.~~: ~; 
I 
j. I ·~• <t,·J-. . .., ~·· 

• ,_, •• .. .,£ .... ,_,_ ... ~ \~· 
~::,o. 

' 1· .. · .•• ,.,-.,.,..,..,...__._ ..... --.. -~ -r ~-·-
i' t 
I, •· _ ~•· . , _, "' . , l I' ·--1•, •> "-''· ~/-· "'''(;;:'" I 
~~ h·.,. . ~ ....- ~ • ._ • ..... ,. , -~ • ] • I ,; •. · -ux. ~. oe1Y-L .,.,, T.·-rJ.a ·"" l 
·• I· ... > • - - • ~- •v . I· e I' ···-• ,._. ·t. --··. ~ "'~- • 

~. t..... ' • .. . . t 

f.

J, • l., •'. ..... .. - ··~ ! 
~·:i~a n.i· ~;j [Jrri· ! 

1'"l 
i .. l 

2 

7 
< . ' 

I ) 

f ,.. . , ... ' -· ,... . ,, ~, 
• ~ll ::Lh- ..•.•. a .... u.c· .• , , 
r 
jS~·-'-~+ ~,-d·~_ . .;,,.,l·.-. ,. .0::''\ t " t~"- ·' ~ 1"1,. ... ' • • • .&,_ ....,; 

r-·-····~---..... -·.··-· ·-·~~ ...... ·· l~-·---~"···~-

[
. 'vi:a! ! .:!.'00 

. f --... ~ ..•. ·-~ .. ...... ,. __ "_' 

Source:
Source:- The ~forld Iron. arti .:~·-el ln<lustry Second Study:~ 0000/!Cls-89 20 November 1978 
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OF STEElMAKING 

COlD ROlliNG 

I I 

.. 
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SlAG CAR BlASl fURNACE MOlTEN-IRON CAR 

·-· 

~OXYGEN FURNACE 
SOAKING ?liS 

~~-t+ 
ANNEAliNG TEMPER 

~· 

TINNING AND 
GAlVANIZING 

• 
RESISiANCE-WHO 

MlUS 

.. ,if-~t 

PlATE Mill 

ROD AND 
BAR MillS WIRE Mill 
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l 
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IRON AND STEEL IriDUSTRY 

Techno-econoni ·. of integrated iron and steel-plant-&',~.~~.~n.Rederal. 
Republic of Ger111any Deutschmarks (DM} in 1976 prices :~us 1 is roughly 
2 DrA 

Sintering plan.!!!, 

Installed pl~nt capacity 
Area of suction side 
Investment costs 
Specific investments 
Operating costs 

fULa~f~~ace plants 

Hearth diameter 
Investment cost 
Specific investments 
Operating costs . . • , 
Production capacity per ye~r 

ill and 0~11 basic oxygen steel plants 

Installed production capacity 
Converter tap· weight ·. . . 
Common tap weight · 
Investment costs 
SpeciL.c investment 
Operating costs 

Electric st~el making furnace 

UI{P furnace tap weight 
Installed annual capacity 
Investment costs 
Spec1.f:i c investment 
Op>el'a·dng costs 

~i.!;uous c.asting plant 

Installed plant capacity 
Investment costs 
Specific inveetments 
Operating co~ts 

1. 7 3.'9 million tonnes/year 
175.00 - 360.,00 sq meters 
65.00 -· 100.00 million Dfvl 
3C.25 25.6 DM/tonnes 
17.02 - IO,;?l ntHt-ennes . 

!';', 

3.9 14.0 meters 
upto 350 million DM 
upto 100 DM/tonnes . . .. , 

64.00- 35.00 DM/ tonris'"' --.-.: .• _,. 
upto 35 ,. million tonnes/year 

'~-

6oo,ooo.oo - 1,oootooo tonnes/year 
50.00 - 250.00,toi)lles 

117.00 
180.00 -
57.00 -

150,00 tonnes 
H)6 • 00 mi Ilion DU 
195.00 DM/tonnes 
50.00 DM/tonnes 

25.00 - 100.00 tonnes 
50,ooo.oo - 1 10001000 tonnes 

50,00 - 1C0.00 ~,5.tJ.:i.o,_ DH 
1,ooo.oo - wo.oo Dbi/tonnes 

234.00 - 137 .. 00 DVi/tonnes 

' . v-~. :.; .... 
.......... ---.. -~ 

0.36 - 5.0 million tonnes 
20 .. 5 - 304.0 million DI.I 
59.50 - 5o.Co Dtt/tonnes 
32.87 - 21.55 DN/tonnes 



,J' I 

' 

;1 
i.• 

4&#44W4 

Anne:~ . .t II~E . 
Pilge 2 

Flat products hot rolling mill 

Mill specific.e~:tions 

- Final rolling speed 
- Specific coil weight 
- Total coil weight 
-Installed drive poHer 
- Slab length 

Will confizyration options 
··.·; · .. 

- 56 ins 3/4 continuous train 
- 66 ins continuous train 

- 90 continous train 

Investments 

Mill capacity per year 
Investment costs 
Specific investments 
Operating costs 

about 
up to 
upto 
up to 

. upto 

30 m/s 
40 kg/mm 
50 tonr.es 

1501 000 KH 
15 meters 

2.5 - 5.5 million tonnes 
509,00- 797,0 million Drl'l 
204.00- 145.0 DM/tonnes 
101.0 - 69o0 DM/tonnes 

Source:- Structural changes in the iron and steel_ industry, 
ECE/Steel/20 United Nations, NeH York l979~ 

• 
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IRON AND STEEL INDUSTRY 

Techno-economics of direct reduction and mini-steel plants. 

Classification of plant sizes 
----· :ot -

Plant size --
Sc:cap melting p':(~n~s 
Re-rolline mills . · 
Non--integrated 'plar;1ts 
Mini-integrated p.i£ri'ts 
Small··ir~tegrated plants 
Medium--integrated plants 
Large-integrated plants.· 

.. ,..~~.:h:-.;' ··.·' l 

' ! 

.· . .i 

Installed st.eel · butput 
plant capacity 
(!.£nnes/year) 

zo,oon ::.:r · ·zoo,ooo 
zo,ooo - . 2001000 

100,000 ~· 500'000 
2oo,ooo -· 6oo1ooo 
500,000 - 1,000,000 

1,000,000 - s,ooo,ooo 
51 000,000 -~. 1610QQ,OOO 

, . . ',J. ·,, ,;,/· .. '·'; 

~~!..e.£ capacity Q.f direct reduction plants, in the world in 1973 

Process 

Hyl 
hlidrex 
SLIF.I·J 
f:ITB 
Pur·ofer 
Fios 
Ar·m~~o 

Allis-chalmers 
Kinglor mentor 
Other processes 

Total installed capacity 

Installed capacity 
( tonnesLtear l 

C~635,ooo 
7,705,000 
1~795,000 
1,050,000 

830,000 
400,000 
330,000 
250,000 
40,000 

1,G15,000 

22,050,000 

g~~phi~~istribution of installed capacity direct reduction plants 

~!2Zf~ 

Central, Eastern and North Africa 
Rest of Africa (mainly South Africa) 
South-east Asia 
Hestern Europe 
Eastern Europe 
Lc.tin America 
North America 

Installed capacity 
( tonnes/~<t! . .l 

4~030,000 
370,000 

3~070,000 
1,620,000 
z,6oo,ooo 
7l790,000 
2,£70,000 

22,350,000 _____ .. ___________________________ _ 
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Investment costs for integrated mini-steel plants covering; Direct 
reduction, electric arc furnace, continuous casting~. ~" ;t:n,echant :r.o;L)..i.ng 
mill in 1976 prices --·~ -.<·~·- ~- •• ,.---~--~~"··-- ----·v-·e·· ·"·:·-·· · 

.. ~ .. _, . 

Installeq steel capacity 
Capital inve'stment · ··' 
Specific inV'estment 
Operating coat 

50,000 - 500,000 tonnes/y~az: .. 
r;, 17 - 213 million $. us 

240 - 475 ~~ US/tonnes 
about 150 ~ 'QS/totmes. 

Source: Draft H6rld-wide Study of the Iron and Steel Industry 
1975 - 2000, UNIDO/ICis-25, 15 September 1976 

';l 

. I .. 

. "(. 
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Ana~x :v. ·A 

ENGINEERING INDUSTRIES 

.,;. .. _., ......... /;'-.•'• .~:..- •····'··. ... ..• · .•... -····-···-·· 

~pital Goods Industrx 

classification of products as a function of final demand and 
production ruu:teso 

~------~--------~~--~------~------------~----------------------~~ r l'inal • . . I· . Product Producti\>n I 
~~-~e~and ~' --~-- ~~-~--~ gr~,u~ __ ::--·--~7·}--~--.-_.-.-"-r_o_u_t_e __ s _____ ~=-~ 
Custombuilt equipment"~· •. "'l;letal''~:fti>UCtures; -r.. Si-mple cutting-; ·forming I 

Equipment for the basic 

industries 

[;tandard~sed industrial 
,equipment for production 

s"tol"'age tanlcs; boilern and welding 1 

,, ~:;1.~:~~-angers, , ;, <. : .... -l 

Plant,· equipment :d lcomplex cut:i~g for::g"' =n.~~ 
machinery for~-- welding including complex ! 
cement~ glass, c&:ting forging, heat i 
chemicals~ rolling treatment; machining and l 
mills industrial assembly ! 
furaaces etc ; 
~=== --=~ 

Prime movers: 
Turbines thermal 
engines 
Pumping stations 
compressors etcn 

Small tools, Simple cutting framing 
implements and Helding n:ld - :i.r::::_-·, , 
~~~ _,..;;'"!casting forging, heat I simple i ... iustrial traa tment, machining 
. p:l.ant &.!1<..' eq:d nr~nt; ,e.nd assembly 
eg~- Agric~1ltural, 

building arid 
const·:c·u.c.,_ic-n poHer 
tools 

' Hen-electrical 
equipment plant and 
machinery, trucks, 
cars, buses 

Complex 
Casting~ forging heat 
heat treatment machining 
and assembly 

j 
tractors, public 
utilities, infra
strucural facilities, 
machine tools ----~~~==:! 
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Final Demand 

.. 
Sophisticated equipment 
for industry, business, 
public utili ties and 
l.nfrastructur'e ·'require-
ing advanced technology 

.. 
~·~~~--· -

Product 
group 

Electrical systems 
Computer systems 
Precision equipment 

.. ,., ,,, .. , .. 

" 

Production 
group . _ ...... . . 

Advanced methods' :and 
techniques for ·cutting, 
forming, welding 
casting, -forging heat . 
treatment machining 
and assembly 

-· 

Source: Capital goods industry (preliminary study) UNIDO/ICis-70 
8 May 1978· 
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ENGINEERING INDUSTRIES 

An example of the monopoly mechanisms of transnational corporations in capital goods industry in 
respect of global control of markets, based on the cartel modalities of the International 
Electrical Association (IEA) in maters relating to international tenders and procurement contracting. 

fJiutual 
safeguards on 
liabilities price 

Capital goods Territorial Mutual guarantees control Quota 
exclusions Notification delivery time and allocation 

based on market of contracting financial regulations in market 
allocation transactions assistance on tenders areas 

St8am turbines to drive generators yes yes yes yes -
Steam turbine driven alternators yes yes yes yes -
l·Iater turbine driven AC generators yes yes yes yes yes 
Synchronous condesers yes yes yes - -
Circuit breakers yes yes yes - -
Transformers yes yes yes yes yes 
Rectifiers yes yes yes yss yes 
Rolling mill equipment yes yes yes - I yes 
Uater turbines yes yes yes - i -

' -- ----·---- ----- --~-

Source: The International Market Power of Transnational Corporations: A case study ofthe 
electrical industry. UNCTAD/ST/r~/1 14 April 1978. 

I 

Number _ 
carte.-

memberro 

18 
10 
10 

I -
l -! 
i -

L~ 
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ENGINEERING INDUSTRIES 

Interrelationships of engineering industries with other poles of the 
industrial system. 

Research and 
Development 

! 

l 
-
i 
I 

' 
Production ,..........._ 

Engineering Know-how --......j I 

L -- -7 

Financial 
Institutions 

Preliminary studies 
Implementation studies 
Project engineering studies 
Training of personnel 

["" Capital goods 
J ~ Manufacture 

Source: Capital Goods Industry: (Preliminary Study) ill'ITDO/ICI5-70 
3 l'ilay 1978. 



ENGINEERING INDUSTRIES 

Est.ablishmeQt and Employment structure of Engineer~ng Industries in 
Selected African Countries 

•.. 

l I 

I I ! 
Number of Employment 

,;·· ! Engineering Employment in manu-
Countries visited by I establish- lin engineeri~ facturing l 

ECA/UNIDO Mission Year J ments industries ind~Ls.2:~1=-l .::o-..-:-- ..... ------~ 

Ethiopia 197C e state own~i 1,435 60,l2G 
19 private ·~ ~ " ' ,. ' . .. 

small sca1e ..,. -
Egypt 1975 32 large**** 1,175,105* 5,831,6oor~ 

Kenya 1975 104 (large 30,h91 104,.529 
establish-
ment) · 

Lesotho - - - -
Mali 1978 7 1,258 9~000 

Mauritius 1970 54 s~ocxs 33~000 
Nigeria 1974 ~,054** 20,900 174, 1[)0 

Sudan 1977 117 ,. 76,500 5,85~; _, .. ·~· . . . -.... 
Senegal 1978 12 .. 3,000 20,500 

Tunisia 1976 49 6,200 60,600. 

Uganda 1976 29 1,945 24,534. 

Zambia 1973/74 155 8,611 43,130 

Gambia*~* 1977 10 375 

Algeria*** 1975 44,695 ··• ·nl • ---~-=103' 46t> .. 

- ·.i:·: 

* Ir.c:uctry :1::: a vholo 
** Includes large nunbcr of r:~p:1ir c:tnd r.mintennnce shop 
~Ht Figures obtained from national paper 

**** Large public sector with approximately 3~000 smaller ones and 
private sector 

I 

2~4 

20o0 

29o2 

... ,,. 

13<)9 

15 

12 

7,.6 

14o6 

10~2. 

7~9 

19.,S 

43.,2 

It is diff'icul t to pinpoint the exact er:1ploynent -figures for 
engineering industries in Africa. However 1 there exists a critical 
shortage of trained and skilled manpower in most of the African engineer
ing industries. 

i 
l 
i 

! 
I 
I 
' I 

I 
I 
J 

I 

l 
I 

i 
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'fhe existing main sources of technical manpower rccr•.::.i tncnt in African 
daUatft•g are as follows: 

... ·:.:fl:'om e~tlttg:.:.Q£:.:a-~:i'rties- arii::l'~techni.cal .ooileges ..... fviost :of' these · 
personnel are graduates and diploma holders .:i.n :engine~E~ing 
disciplines; 

. - fro!ll ex:i,?.;!~ng .P~lyt_e<?!nrl~o; 

- from trades scho~ls end , • .,cational. :c::•2.:~ _..:nF r::entr;;;s:; 
,l.t.>.'!' ' -:-· - ~ 

- from itiJ.:ilant;: training scl.eme in publi..::! and private sector industries .. 

; . 
. . . The b~ic' ·shortCJ.ge qf technical .IllilllP.Qiv~r :i.n. •nost of. t}l19. Mr:i:'ian . 

countries are in th,e following fie~.ds~ 

A. 1~nasement engineers 
,; l .• 

-Electrical, mechanical, metallurgical ;:mgineers; 

- Industrial engineers; 

~Production engineers; 

- Engineering planning and :fe·asibility study engineers; 

- Procurement and technical sales engineers;: 

- Maintenance engineers; 
\ :.-

- Industrial design engineers; 
• "_J __ ,. 

- Tool room engineers. 

B. Su.eervi.sing t~chnical staffs 

-' Inspection and quality control engineers; 

- Methods engineers~ 

-Design~~' d~aughtsmen and estimato:·a; 

- Production recorders. 

C. Skilled seeratives 
't ... 

-~ ... ~ Pattern.mal,ers and moulg maker.s~ ... " ... 

D. 

Foundry operatives; 

Fitters, welders and forging ope~ati~es 

Turners, millersf berers, p-lanners; 

- Tool makers., 

Maintenance operatives 
9 • 

- Mechal').:ieal technicians 

- Elect:r~ical technicians 

- Pneumatic and hydraulic technicians 

- Plumbers, j0iners and special skilled techrricians< 



Classification of engineering products on the basis 'o:f product 
composition of world engineering exports by economic categories. 

::).tt!.~"-
A. Broad economic categoric~ 

, .. · .. 

Capital goods and co~~umer goods; for example: 

- Research and development intensive equipment 

- Investment goods 

- Heavy transport equipment 

- Passenger cars 

- Consumer durables 

B. SITC section 7 machinery and transport equipme'\t 

Division 71 ~ •* 

Division 72:
Division 73:-

Division 71 

711:-

712:-

714:-
715:-
717:-
718:-
719:-

Division 72 

Non-electrical machinery 

Elect:"ical machinery 

Transport equipment 

Power generating n:achinery other than electrical 

Agricultural machinery and implements 

Office machines 

Metalworking machinery 

Textile and leather machinery 

r.:Jachines for special industries 

other machinery and appliances 

722:- Electric power machinery and switch-gear 

723:- Equipment for distributing electricity 

724:- Telecommunications apparatus 

725:- Domestic electrical equipment 

726:- Electrical apparatus for medical and 
radiological purpose~ 

other electrical machinery and apparatus 
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Division 73: 

731: -~. Railway vchic,l(;ls .. 
"j . ' ' .,1 • ''.i(.i .i.\.. "·· '• ' . . . . • . f • '. • 

• ~·,.:O:f'~~~.~JJ;Hoad motor vehicles ... 

733:~ Road vehicles other th.m mo·;;or vehicles 

734:- Aircraft 

735~- Ships· ~&.f·boats 

... 
~ '. . . 

....... .... .•• ~ ...... .<.';-~-. 

··t . . ; .! ; '.-,! . ...... -.................. . 

'J· 



. . : ~ ! t .r 

· .. 
Research and develogment intensive·equipment 

. \ \ t \ : . 

1. Electronic office and business machines 

2. Telecommunication equipment 

3. Electronic equipment 
( ,.· 

4. Electro-niedi·cal' apparatus 

5. Electrical meas~ing equipment 

6. Electrical machinery and equipment 

7. Aircrafts and aero-engines 

. : ·- •. ~c ~ : ·., 
;; •..• ,_ ... ·-.L ..... 

Investment goods 

1. 

2. 

5. 
6. 

7. 
s. 

Steam boilers and engines 

Internal combustion engines 

Miscellaneous ~ng~nes 
.i. • ; .: \ 

Electrical powe~ machinery 

Switch-gear and, .J:'elated equipment 
l #I • : .. \ 

Equipment for d~stributing electric power 
. • ·1. 

Agricultural tractors 
~.--.~~:'·: .. ·,.. :-~. : ~ _i'\1' 

Other agricultural machinery r ~ ! , \ ·-~-

9. Metalworking macq~ne-tools 

10. Other powered togJs 

ll. other metal wor~ing machinery 

12. Textile machinery 

13. Paper and pulp-mill machinery 

14. Printing and book-binding machinery 
15> F~od. pr~c~~~j_~g .lll~chl,~e;y :::;.',· ! ·' ;·;:~ , 

16. IVIachinery for construction, mining and 
mineral procesaing 

17. Heating and cooling equipr.1cnt 

1(. Pumpa and centrifugea 

19. Mechanical handling equipment 

20. Packing and weighing machinery 

.. , !' 
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, srrc 
Rev11J:ode 

714 

72!+ 
.. _ ... :.729~3·; 7;95;. '\I 

·.726 
729~5 

729~91-729.9 
711.4 & 734 

7ll.l-7ll.3 
7ll.5. . . ·. 

7ll.6-7l-.l·~ 

722·.1 ' .. · 
• ' ' l . . \ .~ . 

. 722·2 
723. . 

. 712.5 ,· ;·,;· . ··: ..... 

715.1 . 

,, 

. . • 7:J.9w?, & 729.($ .. 

7t?!,2 
717.1 
718.1 

.718.2 · ... ; 
718.3 

718.4 & 718 

719.1 & 729 
719.2 
719.3 
719.62-719 

.-:, 

...... · 

·,•-
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·; j " ... 

2L 

22 .. 
23o 

Spraying, vending and other machinery 

Ball and. rpller bearings 

HegyY transJ?,2£t eqUipment 
" '. t . r. ' ~ 

lo Buses~ lorries, trailers 

2$ Railway vehicle? 

3~ Ships andb()~ts 

Passenger cars 

Cars 

Sparcparts 

.... i. .. 

Consumer durable$ · ·· · ... --
1 .. 

2, 

3 .. 
4. 

Typewri t'~r's · · ' • 

Sew:i.ng machine's 

Television receivers 

Radio receiver's 

f·. 

5·> 
6c 

Other household equipment and appliances 

Batteries ~h.cri accumulators 

7., Electric lamph• ' 
I') 

I.!. Motorcy'cl~s a'~·kpareparts 

9o Bicycles and spareparts 

·' ; ::.!. 

·~· 

719.61-719 

719.7 
· .. :. 111., "7:tfl· 

732.2-732. 

73l 
735 

714.1 
717.3 
"' 

724.1 . . 
·' 

724.2 
'• 

719.4,, 725 
729.1 
729.2 
732.9 
733.1 

'. ~.' 

Star.dard International Trad~ Classffi~ation~ Revised Statistical 
Papers, ,seriec l'J No. 34 United Nations New York 1961 
(.3T /STAT /Ser .M/34) 

· .. ·,-. 



Annex IV-F 

Structure of world trade in engineering products 1970 to 1975 

(a) Value in billion U3 Dollars F.O.B 

Engineering Products I 1970 1971 1972 1973 1974 

\ 

Non-electrical machinery 37.60S'' 42.958 50.926 66.225 84.627 
• 

Electrical machinery 16.911 18.909 23 .. 101 31 .. 005 41.295 

Transport equipment 31.98H 38.578 46.796 61.268 73.710. 

other unspecified equipment 1.631 0.944 o.gso 1.207 1.512 

Total engineering products 88.139 101.339 121.773 159.785 201.145 

(b) Percentages of the share of products in world trade 

Engineering Products 1970 1971 1972 1973 1974 

Non-electrical machinery 42.7 42.4 41.8 41.4 42.1 

Electrical machinery 19.2 18.7 19.0 19.5 20.5 

Transportation equipment 36.3 38.0 33.4 38.3 36.6 

other unspecified equipment l.C 0.9 o.s o.8 o.n 

Total engineering products 100.0 100.0 100.0 100.0 100.0 

Source: Role and Place of :3:ngineering Industries in National and 

Horld Economies: ECE/ENGIN/12/Vol-11; 28 December 1977; 
United Nations 

1975 

lOl.Gll 

46.398 

38.778 

1.268 

233.855 

1975 

42.6 

19.4 

37.2 

o.8 

100.0 
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Annex IV-G 

Major exporting countries for engineering products and their 
share as individual countries in world export trade for engineering 
products (1970-1975), covering market economies and planned economies 
countries., 

Percentage share of individual countries in world trade 
t------------·-·----...---------------r--------.. 

0.1 - 0.5 

Argentina 

Australia 

Brazil 

Finland 

Hong Kong 

India 

Ireland 

Israel 

I 
~ o.6-

·--
Austria 

Bul~r,aria 

Denmark 

Hungary 

Norwa:r 

Romania 

Spain 

1.0 l.l - 10.0 

All otte~ exporters 

Czechoslo-,akia 

France 

Germany D .. R. 

Italy 

Netherlands 

Poiand 

Sweden 

Switzerland 

u ... s.s.R 
United Kingdom 

lOal·- 209 0 

Hest Germany 

Japan 

United States 

Korea; Rep. 

Mexico 

Portugal 

Singapore 

._Y_u_g_o_s_l_a_v_i_a ___ "-___ _l_ __________ ._ ___ , _____ __ 
Source: Role and Place of Engineering Industries in l\!ational and, 

World Economies ECE/ENGIN/12/Vol-11; 28 December 1977 

United Nations~ 
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Annex IV-H 

Major importers of engineering products in Africa g1.VJ.ng 
volume of imports in millions US dollars f.o.b. for 1975 to 
1977. 

less than 100-500 500-1,000 More than 
lOC .nillion $ million $ million $ 1,000 million 

F.O.B. F.O .. B F.0.,:3 F.O.B 

Burundi Angola Ceuc a countries Algeria 

Rwanda Ghana East Africa Egypt 

Ethiopia Sudan Morocco Liberia 

Guinea Zaire Tunisia Libya 

Madagascar Zambia Nigeria 

Malawi 

Mozambique 

Togo 

Dource: Bulletin of Statistics on Norld Trade in Engineering 
Products (1977). ~conomic Commission for Europe 

United Nations New York 1979 • 



Annex IV-I 

Total exports of engineering products to Africa showing value of 
imports in millions of ~ US and showing the share of Africa as an 
eJc.port market for world trade in engineering products. (1970 to 19'n) 
excludes South Africa 

Value in millions of $ US (F.O.B) 

1970 1974 1975 1976 1971 

Algei'ia 480.2 1,341.7 2,476.9 2,647.5 3,306.7 
Angola 125.0 211.3 123.6 113.0 311.0 
Burundi; Rwanda 7.9 19.3 30.6 33.6 36.0 
Ceuca countries 187.L 382.0 570.f) 689.7 686.5 
East Africa 232.4 393.2 461.4 471.2 811.8 

Egypt 495.9 701 .. 3 1,233.7 1,720.5 2,023.2 
Ethiopia 52.2 95.8 83.9 117.5 172.8 
Ghana 100.5 204.9 198.6 267.1 342.4 
Guinea 22.7 30.0 46.0 46.8 58.7 
Liberia 914.9 3,159.0 3,946.2 4,147.4 4,029.9 
Libya 183.8 1,259.5 1,738.9 1,885.0 2,126.2 
Madagascar 45.9 59.2 74.7 62.0 81.8 
Malawi - 25.0 41.4 37.5 40.8 
Morocco 221.8 425.5 733.2 1,030.9 1,247.4 
Mozambique 105.1 176.0 89.3 80.7 132.0 
Nigeria 333.9 £73.5 2,179.0 3,061.8 4,334.9 
Zimbabwe/Rhodesia 150.2 2.7 2.9 1.9 1.4 
Sudan 85.2 190.2 349.2 449.5 455.5 
Togo 15.3. 2£.4 62.5 91.6 85.2 
Tunisia [;O.l 293.2 459.2 512.5 638.8 
Zaire 185.9 411.7 467.2 282.3 312.3 
Zambia - 266.9 337.8 256.3 223.6 
All other African countries ·- 373.9 856 .. 4 999.1 1,134.5 1,549.6 
Africa Total ($ US millions) 4,406.7 11,410.0 16,700.0 19,141.0 23,014.0 
---·~·---
!'1-:>rld Total ($ US millions) ~9,454 .. 0 203,002.0 240,537.0 ~71,904.0 211,463.0. -· 
Per cent share of Africa in 
world exports a.s an import-

4.9 5.6 6.9 2.0 7.4 ing region (iee export market 

1of exporting nations) 

Source: Bulletin of Statistics on World Trade in Engineering Products - 1971, 
Economic Commission for Europe 1 United Nations, New York 1979· 



Annex IV-J 

Composition of exports of engineering product to Africa in 1977 
giving value in $ US F.O.B and percentage share of individual products 
in exports to Africa excluding South Africa. 

- I Value in r,. Pe~:Cent .... , 
-lr II, $m~l~~~.B. snare I 

,_ .. --t-------------------t-------.,1~-· ~-= . .:=.:~:~.J 
I I 

711 !'Power generating machinery 860 .. 6 I 3 ,7 , 

712 Agricultural machinery 536.3 I 2.3 I 
714 Office machinery 150.6 1 Oo 7 I 
715 Metal-working machinery 225c3 ,I 

1717 Textile-leather machinery 495.2 
718 Industrial machinery 1,657.3 
719 other mechanical equipment 3,379.9 
722 

723 
724 
725 
726 

729 

731 
732 

733 

734 

735 

Electrical power machinery 

l 
Electric power distribution equipment 

'Telecommunication equipment 

!Household electrical appliances 

f

1 Zlectro-medical apparatus 

Other electrical machinery 

!Railway vehicles 

fRoad motor vehicles 

fother road vehicles 

'

Aircraft 

Ships and boats 
I 

1,140.1 

377.3 
1,389.2 

r75.1 
33.0 

694.0 

415.4 
4,914.1 

668.4 

4,926.7 
691.7 

5.0 
1.6 

o.B 
0 .. 2 

3.0 

21.4 
1.,2 

2.9 
21.4 

2.9 J other machinery and equipment 

t----~--------------------------------------------------+------------~~----------~ 
I I Total exports to Africa l Total world exports 

100.0 

311,463.0 

~er cent share of exports to Africa 

Source: Bulletin of Statistics on Horld Trade in Engineering Products-lsr;r;, 

Economic Commission for Europe, United Nations,New York 1979o 
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Annex IV-K 

Linkage between engineering and basic metals illustrated by the 
share (in percentages) in the indirect trade the 1wrld between 
engineering, iron and steel industries for 1962, 1965, 1970. 

Per cent share in world steel indirect 
Engineering product category trade 

1962 I 1965 1970 

Intermediate goods '3.4 ;:;.4 6 .. 8 
Non-electrical machinery and equipment 24 .. 7 24.3 24.5 
Electrical machinery and equipment s.o 4.9 Sol 

Tractors and agricultural machinery s.c s.e 4.2 
Railway rolling stock 4.5 2.9 2.2 

Private passenger cars 1C.7 1(5.4 19.7 
Commercial vehicles 8.1 6.3 8 .. 1 

Spareparts for vehicles l, .. 2 s.e 8.2 

Household appliances 2.6 z.n 2·7 
Other products 10.0 20.3 10 .. 5 

Total 100.0 100.0 100.,0 

Source: Long-term prospects for steel consumption until 1935 and 
outlook for 1990 and past trends in production ~Jd trade~ 

ECE/STEEL/9, 1 October 1976, Economic Commission for Europe, 
Steel Committee. 
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Annex v 

RESOLUTIONS OF THE GENERAL ASSEl.\IIBLY INCLIDING THE ECA 

2626 (XXV) 

3201 (S-VI) 

. 3201 (S-VI) 

218 (X) 

256 (XII) 

267 (XII) 

319 (xrii) 

International Development Strategy for the 
Second United Nations Development Decade. 

Declaration on the Bsta~lishment of A 
NeH International Economic Order 

Programme of Action on The Establishment of 
A Hew International Economic Order 

Africa's Strategy for Development in the 
1970s 

Implementation of the Programme of Action 
on the Establishment of a New International 
Economic Order. 

Investment Promotion and Industrialization 

Accelerated Industrialization in Africa 




