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THE DEVELOPMENT OF TiH ¥:¢3UEERING INDUSTRIES IN WEST ATRICA

Y. TNTRODUCTION

1. This report doalg prips r117 with the consumption and ‘production
of englne ng goods in West Africa aﬂd the prospects for the develop—

ment of the 1 deairic u“gLneerlng_lndustrles.: Thege

indusiries ino:

cojpohvaéu aqd household equlpment, secondly, -

electrical nech el %ppar&thﬁ3 thlrdly, nonwelectrlcal machinery

wyuipment . For furuner analys1s, these divi-

sions are divida& ing to the Standard Internatlonal

Trade. Glas %“f*“

69 Mayul

- Tear= e

Pinie arte and structures
Matal bb orage and transport

Wirs prod ding electric) and fencing grllls
Fails, bolts, wivets and similar articles
of imzoxn al o2 of copper

Tool hand or in machines
Gl

Houam "noi' 2] bage metals

jiizs v'n]‘l“"’;';;. 1T laBedEe

TLl. Maghins
Agr¢0ﬂ 1 maelkinery and implements
Offis
268l w0 ST
Textile T machinery
mag“wna 1 imdugtries
mces (other than elsctrical) and
J“'SL)
T2, Hlegirical :ebinery and apparatus

Eleciric power machinery

Hachinery for disfributing electricity
Telecommimications apparatus

Domertic elecirical eguinment

Blectrical apparetus for medical purposes
Cther elsctrical nachinery and apparatus
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73. Transport equipment

Railway wvehicles

Road motor vehicles

Road vehicles other than motor vehicles
Alrcraft '

Ships and boats

':In'the'tranéport equipmeht sub—group (Division.73) separate‘reporfs

are being prepared on road motor wehicles and on river crafi,

The above items are consequently omitted from thé'present report

ag far ag broposed factories are concerned.,

="
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II. PRESENT CONSUMPTION OF ENGINEERING PRODUCTS

3. The level of consumpéigﬁ of&eﬁgineering.préducts in West African
countries has been- éstimited for the base year 1963 by an examination
of data on production, imports and exports over a number of years rang—
ing from 1958 to 1965, according to the availability of the statistics

in each country.

In the course of thls examination the figures for certfain large

1mport itens occurrlng in particular years, such as rails into Mauritania

. and oonstructlon materlal into Liberia, have been replaced by an average

figure spread over the 11fe of the assety ten years for ralls and 25 years

for constructlon materlal.

The resultlng est;mates are presented in Annex I. It should be
noted that the steel content of domestic production of engineering goods
has been subtracted from steel consunption (Division 69) go that the

figures given in that Division relate primarily to steel used for con—

struction together With some repair work. The total engineering goods

consumption_or.total direct and indirect consumption of iron and steel
obtainé& by-adding fhe'figures for all the divisions includes some
1tems,‘especlally ‘in the eléctrical division, which contain material
other than 1r0n and steel and tc this extent the total demand is: LEXBE~
gerateﬂw.qufthenother hand, -certain items which contain steel, e.ge)
importé of danned goods, are not taken into account and neilther is the: .-

loss inﬁolved-in:fabricatingrmetal'goods from steel.

4 On this basis total dlrect and indirect gteel consumptlon durlng _
1963 amounted to 935,000 tons, of which about 495,000 was iron and steelJ

'includlng about 4 per cent non—ferrous metals. The larges’ consuming

counitry was Nigeria (423 OOO), and the smallest Gambia (3,000).

As shown 1n the followihg table, total consumptlon per head ranged -

from 2 to 48 Kilogrammes._ '
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Corsumption po¥ Head of #11 englneerlng products
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ITI, THE PRESENT SITUATION COF THE ENGINEERING INDUSTRIES IN WEST AFRICA

5 A large part, ﬁpre than half, of the activities carfied on in African

engingeriﬁg establishments at the present tine, coﬁsists of répair_work,
ji.e. motor wvehicle repaif,blacksmithing, etc, In estimating the output
of the domestic engineering industry in terms of its consumption of

sﬁ691 it is therefore necessary to allow for the fact that the steel

eontent of repair work is 1ow oompared with that of normal manufacturing

operéfions. Slmllarly, a substantlal part of englneerlng con31sts of
assembly work based on 1mported parts and using v1rtually no steel In
the followzng descrlptlon of the present state of the englneerlng indus—
tries in each of the West African countries, estimates have been made

of current steel oconsumption taking these considerations into account.
In doing so, it has usually been necessary to estimate the quantity of
output from value flgures using the conversion factors given below.

The repalr of rallway rolllng stock is not included in the survey,

NIGERIA: Indusirial Survey, 1963

Yo, of Wages Gross—~ Indus—- 7Value (ross
estab— No. and out- trial  Added Output
lish~  Employed Salaries put  costs
ments : $1000 $1000  $1000-  $1000  touns
Metal products 28 3804 - 2030 16300 9500 6800 47000
Eleotrical eguipment 7 238 126 695 383 312 70
Boat building and
Tepair. 3 524 342 860 270 590 820
Motor wvehicle and o . o . ‘
bioycle assembly 14 1522 1030 26500 24700 1800 12000
and ‘body: building ' ' L '
Motor vehlcle repairs - 87 6675 4730 49000 34800 14200 6000

Total 139 12703 8260 93355 69653 23702 59890
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Dage &
The metal. gools. indusiry

6. ﬂheru wore 8 o3 tebﬁmSum nts in this lﬂduutvj in 1963. TFifteen

uof thEQu OPQT“bed in large me(ban zed 1acmor1e emolovin@ over lOO per— *

‘ﬂons, and ~“0¢r ovipu _iﬂlferm. of ;alue aocoun1 d for 94 per oent of

“the ‘total ovlput of uhe #ndtéﬁfv; Total ou,ﬁu- sules) amounbed to v
£6°2 m*liion l? 5 m:lllo 1) and imclua d a w¢du *éﬂg of pfoduotsa

-

Oh¢ng to thr 11mihbd hlﬂt 01'esﬁ5b715qm@nur p oducﬁng sone of thé

4.

proauctm, id ig not posel le to

'4901fv aTl ths productz of tha 1adustry
in tha 1aole below, Thé +luJ (JOlgﬂb 'of Poodﬂ produoad has been
estlmatod from the figﬁrésfof average value per ton g1Vﬁn in thﬂ last

.
C‘O.L._?T_‘."_“,;

Produs Vale _ - Quantity . Value o

: US$1000 - Tor@ & per ton

Hatal doors ond winduﬁs - 1770 3555 500
Aduminivoe ca. oo 10107y Lo 1860 800
Brasawvare .. . _ 1680 oo )800 2000
'Em&melw&re”tf’:"*:m-' s Te 2900 - 7250 400
lﬂans,'s%eel ‘”Lmﬁ | 3660 3 73@0 500
C Corimgnted +0011n 2770 _ ,l L3850 Ll BOO e

ther metal products o 3720 TARG ..500
Total CATA0 47460 e Bag T

Ts From the abonb *ﬂb]es it may be sgeen that annuval outp b perpa rson
';omnloyed amounted o 11 ‘tons in terms of steei'con 1mpt10n5 and %of:
r300 ¢n k4 IS, of T&“un In,terms.of xﬁJue ad d, unnuhl'ougpun;pnr
'-peLsoq G“?lOJOd @mounmﬂd B0 M1780 ) %;cq. he GKuthIOQ of erzports of
Ameuai containend %o T mbouring Afrideh countries whish, in 7963, was -

valued at £27,000 (%75$OOO aad 150 fons) all the products of the indusiry

were for domestic comsumplicn. About two-thirds of the domestic market
was supplied by imeports aud the wain items inported in 1963 are giver

balowa
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* Import of Selsoted Metal Products, 1963
Value : " Quantity
Product US$1000 | Tons
Corrugated roofing sheets 8,900 . 44,500
Enamsl household wtensils - - 6,000 15,000
Aluminium household utensils =~ + 151 190
".Oiher hougehold uten511s . 865 . - 1,000
Metal comtainers | .- 2,670 . 5,300
Steel doors and windows 1,370 - ' 2,600‘
Other Steel structural parts - 2,420 o . 4,800 -
lee fen ing : 720 _ 2,900
Wire nails ‘ 860 ) 4,300
Total 23,956 80,590

Total expenalture on mater:r.al consumed by the industry was $10 4

mllilon; of Whluh @9 5 mllllon wag metal.

Electrlcal eqylpmer% :ndus%rv

8.a' Thls 1nuaetry comprised two manufaoturere of gramophone reeords, -

two factories eesembE;ng radlo receivers and three eleetrleal repair:

plants, Employmene in 1963 amounted to 238 persons. Total sales, includ—

ing. a. small amount of repair work, amounted to $680 5000, and the cost
of materlal used by the ?nduutry, all of whleh was imported, accounted

for 58:per sent of tora; costeq

The hoat bulldlng and IepeLrlng 1ndustry

9, Of the uhree establlehmente 1neluded in this industry in 1963,
one wag engaged malnly in marlﬂe engineering, while two were owned

by reglonal development corporatlons and undertook, din addition, boat
building, The total value of Work done was $731 000 of whicH 216,000
came from the sale of boats. Total employment 1n the industry was 524
persons, 267 belng employed by the two planfe owned by etatutory OOI—

porations
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- Value - Quantity
s UB$1000 . " Tong
Boats 218 - 220
Marine enginearing. 515 ¢ 600

Total 731 .. 820

The motor Vuhlblﬁ and bi oyole assemo?v Lndustry

0. Of the 14 establishments in this industry in 1963, 'four ﬁéré‘ﬁicyéle
assembly pWan 8, four ascembled Yrueks from imported rarts and 31x were
motor vehiole body builders, The industry enployed 1522 persons, of
which 1146 wore in the assembly plants, The total value of work done

by. the rnauetry amounted o $17.8 million, sales of agsembled vehlcles
accountlng for 83 per ¢ cent of the total. In addition, repalr Work to

a value of abous $9 2iliton wag carried out.

The motor vea1cle ¢rpa1r 1ndusvrv

v

11, The motor V@hlu?e “epalr industry is an 1mporﬁant industry in
Nigeria, It ig the thirgd largest employer of 1abour, with a total
employment in 1963 of £,875. fThe 1ndustry is mainly in the hands of
a few motor dealers sontrolling establishments operating in most towns'
in the couniry, There ars algn 8 number of small~geale. vehicle repalrers
who set up -shop on-thé”rdads1de, but most of these fall outside the |
8cope of the SUrvey. For the TErver establishments in the industry,
retail trade in motor vehicles dnd parts constitutes the main act1v1ty,.
sales amounting in 196S'+o $39 7 nillion while Teceipts for repair work
yielded $5.6 milliow, Total 9xpepd1+urn °n materials amounted to $1,5 -
million. Ag shown. in dhe following +able, this ;ndustry pald the hlghest

everage wage and gave +he highest added- value per employee.

CWage Value added per.
- : - perison employed
| UsSd . Us g -
Metal prC&uﬂﬁé““; o | 535 . 1,780
HTlectrical eg uiﬁqut . 530 1,340
Boat building and re palr"' 555 - 4,130
v Motor vehicls and bicyele
asgembly ' 675 1,180

Motor wehicls repaire 715 2,150
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Estimate of domestic production

12. The bovérage'df'the'1963 suUTrvey was reétricted to estabiishments
primarily engaged in manufacturing, employing ten or more persons and
with a minimum annual value of production of £100 (3280) In engineer-
ing 1ndustry in the-majority . of developing countrles ag w1ll be 11—
1ustrated below, between 50 and 60 per cent of total employment is 1n '
gmall establishments employlng 1ess than ten persons. Aggiming thls
to be true of ngerla, then employment in small engineering factories
is estimated at about 15,000, These factories are mainly engaged in.
repair work on motor vehioles, blcycles, radios, etCas and 1n blackw
smithing and the consumptlon of steel per person employed 1s estlmated
at about l.3 tons per annum, compared with about 5.4 tons per annum

in the larger. establlshments.

Small larger :
establighments . esgtablishments Total
(under 10 pergons) [10 persons & above)

Enployment 15,000 | 13,000 | 28,000

Gross output _:':. , $40 mllllon 395 mllllon . $135 million
Valuo added §15 million $24 million "$ 39 million
Steel content 20,000 tons 60 ooo tons | 80,000 tons

CHANA -

134 In the case of ‘Chana, figures are available for all establishments
and as they are probably typical of African enterprlses in general,

are 51gn1f1cant as gshowing ‘the 1mportance of small establishments employ—
1ng less than ien persons. A showm in- the table overleaf 51 per cent

of employment 1n the englneerlng 1ndustry is oontrlbuted by factorles
employlng less than ten persons and excludlng est&bllshments engage&

in the repair of motor vehicles which in this ocage is oarrled on malnly
in large facﬁorles, the proportion rises to 73 per cent. Total employ-
ment in 1962 about 29,200, of which about 15,000 were engaged in small
repalrlng Shops employing less than ten persons and about 10,000 in

the larger establlshments of the motor wehicle repalrlng 1ndustry.
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Only about 4,200 people were employed in manufacturln as normally Lader~
stood. The value and quantlty of output is estlmated 1n the follow1ng
table, I S

Value ..Sfeel Consumed (Tpns)_

Type of Establlshment Eﬂplo’h Qutput added .TQtal . ,}a.rgr‘head

ment B4 mil, & mil.-

Emp loying 10-Persdns?f“' - : I T
or more ., - .. .. 4,200 18 9. . 42,000 .10

Employing less than

10 persons 15,000 © 40 15 19;500 13
Iarger motor vehicle - S S RIS o
repairing U 10,000 0 21 . 10,000 1.0
Total . - $.29,200 - . 128 45 TL,500  ~ .. 2.4
~. SENEGAL .. -

‘i4;- There were 25 establlshments employlng 820 persons in the metal— ;
_Worklng industry in Senegal in 1962, of Whlch flve employing more than
f_50 persons aooounted for 500 ITansport equlpment manufaoturlng oon~""'
trlbuted an addltlonal 656, of which a truck assembly factory accounued
“for 200 and two ship bulldlng establishuénts for 420, Total employment '
was estimated at 1476 and the quantity of output in terms of steel con-
sumption at‘13,5 thousand tons., Estimating the number employed in small
estahlishmen%s_at‘aboutml500 with an annual production of 2,000 tons,
the following %otals are obtained.

e e . Value Steel Cpnsumed jﬁbns)
Type. of esﬁaﬁliShmGHtS:,-Employ— Cutput added

ment & mil. $ mil, Total ~ Per head
Employlng 10 persons - S : o .
or more - ‘ 11,480 9.5 2.8 13,500 . 9.1
e perona T 1,500 4.0 1.5 2,000 1.3

10 persons L . : S e e _
| (Total . 2,980 . 13,5 4.3 15500 5.2
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IVORY COAST

15. Employment and output in the enginsering indusiry of the Ivory

Coast in 1963 is estimated ag follows:

larger establishments Production  Output :23:3 Employment
: tons $ 1000 $1000
Fiﬁished structural parits,
strivctures 2,400 1,200 600 280
Drums and tanks 2,200 1,100 500 -~ 240
Cans, tins, boxes 1,400 860 400 43
‘Household utensils = 600 600 350 74
Metal furniture 1,100 600 350 120
Repair of motor vehieles 2,000 5,000 3,000 2,000
Sub-total ~ 9, TO0 9,360 5,100 2,757
Small establishments (estimated) 2,700 5,000 2,500 2,500
Total 12,400 14,360 7,600 5,257

16. The table overleaf presents in summary form the present state of
engingering activity in the countries of the West African sub-region,
Total produstion in terms of steel content is estimated at 207,300 tons
of 22 per cent of consumption. The proporfion is highest in Ghana ai
36 per cent, falling to 27 per cent in Senegal, 19 per cent in Nigeris,
17 per oent in Ivory Coast and 15 per cent in other countries. With
the'development'of the economy, the demand for engineering products
becomes: steadily more important and engineering goods {exoluding iron
and steel) account for over one—third of total imports into most coun—
tries ineluding Ghana which already has a substantial engineering
industry.

17. Thé mos+t developed sector in all countries is the fabrication of
metal products for building and household purposes, accounting for
about one-fourth to one-~half of total engineering output in terms of

value added; but from one-half to two—thirds in terms of steel consumed.
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Light building components are fabrlcated in sTruCTural englneerlng Works‘
in all countries but beoause of the handllng faollltles, saw1ng, and
welding technigues requlred the heav1est structures are made only 1n
Nigeria, Ghana and Senegal. The struotural engineering Works often
include in their aot1v1t1es this manufacture of Wlndow and door frames
and metal furniturs genexaily. Most countries have also fsctorles manu-
facturing hollow ware for domestlc use. Metal oontalners for' oommefolal
rurposes are less generally manufactured, depending in the. case of oans,
for example, on the avallablllty of exportable agriculfural produoe.;
‘Wire and wire products are made mainly in Nigeria, Ghana and Dahomey.
18, The nex* most important activity in terms of steel consumed;asj

the manufacture and repalr of :transpori equipnent, aoc MAELJ on +he
average for about onemthlrd of steel consumpiion and twouthlrds of Value
added by the eng 1neer1ng industry. The repair of road vehloles, rall—_
way rolling stock and shlps is a most valuable 1ntroductlon to englneer~
ing in underdeveloped oountrles since it im eas11y enbarked upon and

is free from competltlon from abroad, as repairs are necessarlly under—
taken in the country Where the vehicles are used. Produotlon ofinew
road wvehicles falls 1nto the two main categories of oomplete assembly
and partial manufacture. nght commercial wvehicles are assembled from
imported parts, the method of assembly often being the same as in Europe.
Notable examples are the Bedford agsembly plant in Nigeria and the
Berliet assembly plant 1n Senegal. ' 3

19. The railway repair: sh0p in many African countries is usually the
largest engineering establlshment. In the main shops, rolllng stock,
including locomotive wagons and carriages, are malntelned and repaired
according to a regular schedule, and the more rapldly wearlng parts
“such as brake blocks, axle boxes, springs and many other components
are manufactured in theffoundry, forge and machine sh0ps-of the works.
In some countries, e.g.} Mauritania and Dahomey, the manﬁfacture of
wagons and carriages usﬁng imported wheels and axleg ig nhder taken.
Dry dook and slipway facllltles for ship repairing and bulldlng exisgt
in Ghana (Tema), Senegal (Dakar) and. ngerla, and ships up o about
500 fons are built, although eapaolty is muoh greater.
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Light bulldlng components are fabrlcated in sfruofural engiﬂeerlng Works 
in all countries but begause Df the handllng facllltles, Bawlng, and :
welding fechnigues requlred the heav1est structures are: made only in
Nigeria, Ghana and Senegal. Ehe gtructural engineering Works often
include in their actlvltles the manufacture of window and doqr frames
and metal furniture generally. Most countries have also factorleslmanup
facturing hollow ware for domestlc use. Metal contalners for commérclal
purposes are less generally manufactured, depending in tne case of: cans,
for example, on the avallablllty of exportable agrlcultural produoe,
Wire and wire products are made malnly in Nigeria, Ghana and D&homey..
18, The next most 1mportant act1v1ty in terms of steel oonsumed 13

the manufaoture and repair of transport eguipmens, & Voanbﬁﬁb on uhe
average for about one—thlrd of steel consumption and two—thlrds af value
added by the enwlneerlng industry. The repalr of road vehloles, rall—
way rolling siock and shlps 1s a most valuable introduction to englneer—
ing in underdeveloped c@untrles since it is easily embarked upon amd

is free from competition from abroad, as repalrs are necessarlly under—
taken in the country where the vehiclas are used. Productlon of new
road vehicles falls 1nto the two main categories of complete assembly
and partial manufacture. nght commercial vehicles are assembled from
imported parts, the methcd of assembly often being the same as in ﬁuroPe.
Fotable examples are the Bedford aggenbly plant in Nigeria and the
Berliet assembly plant 1n Senegal. - o ?f

19, he railway repair shop in many Afrlcan pountries ig usually the
largest enginsering establlshment. In the main shops, rolllng stock,
ineluding locomotive Wagons and carriages, aré maintained and repaired
according to a regniar écheduie; and the more rapidly wearing parts
guch as braks blocks, ailé bokes; springs and many other comﬁonents
are manufactured in the foundry, forge and machine sh0ps of the works.
In some countries, e. g., Mauritania and Dahomey, the menufacture of
wagons and carriages u31ng 1mported wheels and axles ig undertaken.
Dry dock and sllpway facllltles for Shlp repairing and building exis®
in Ghana (Tema), Sensgal (Dakar) and ngerla and ships up to about
500 tons are built, although Qapacluy:1$ much greater.
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20, The production of machinery is the least developed of the engineer—

ing industries and most of $he_output.qpnsists_of_yepairing impoxrted

. machines.' While the national market is notglarge;enouéh to. Justify.
. the production of gpecialized machines,xtheye_is,gften_a_sufficient;y;

- large market for theﬁmanufagture_of_apcessoriesaig,gene:al use, such. .

as valves. and pumps and equipment for the basichigdustries,ii.e.,_gxind—
ing eggipment_for_the mines, milling equipment for the processing of

agricultural produce and agricultural implgments,l‘Ayartprﬁm_suchu_w.

. examples ag the manufaciure of 1ight plows in Senegal and pump assembly

in Nigeria, very little exigts,_hgwgvgr,.gt_preSeni.f

21e . A= showﬁ_in the. table above4 outpuﬁ per. head in the larger establish-
ments’ measured in terms of steel content is between nine and ten tons

per Enhum. Thig is apout oneuthlrd ofthe product1v1ty hhon European
plants Whlch_are, however, usually much larger. For plants of ‘& ‘com—
parable size, it is estimated:that productivity in African factories -
would be about two thirds of:fhat i European factories. In terms of
value added, the output per head in the smaller establishments employ—

ing 1ess than ten persons is: only about half that in the larger one&.
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(IV. DBMAND PROJECTIONS

22;” Since englneerlng goods, elther dlrectly in’ the form of gtesl for
oonstructlon, or 1nd1rect1y in the form of machlnery and vehlcles, enter
1nto all gectors of the eoonomy, it iw reasonable to relaté their consumpm
tion %o the development of “the economy-as-measured by “the gross dOmestlc
“%ﬁfgduct; The follow1ng t4ble ‘shows the 1eve1 of GDP ‘pér head 1n fhe
various West Afrisan oountrles in 1963 and the oorrespoadlng level of

total englneerlng goods oonsumptlon.‘

Engineering goods consumption and GDP

-:;GDP/capita_ SRR EGC/Gapita1

Gowmbry Us$ ke

Upper .Volta.. . .. ..~ ... .  _ 457 ~2 2; ,
Dahomey oot e 69 s s N T I
Mald o0 Lo oo 0 TO s 249
Nigerda .~ .o gm0 T e e TN T
Gambia riop vy o P e o o st .;_.,, ._;'9,0
Sierra Leone 79 18.4

Figer &2 . 2.1

Togo 85 7.9
Mauritania _ 157 11.7
Senegal o 195 C17.1

Ghana : 200 26,7

Ivory Coast 216 20.2
Liberia 218 48.0

A regression line (see chart) fitted to the above data gives an
elasticity of 1,426 for increases of steel consumpiion per head in
relation to increases in GDP per head. This compares with a figure
of 1.145 for the countries of the Bast African sub-region (Document
E/CN.14/INR/90). For projection purposes an elasticity of 1.45 has

been assumed so that for the sub-region as a whole corresponding o
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the expected increass in GLP por head of 3,1 per cent from 1963 %o 1970,
that of enginesring goods ghould increass by 4.8 per cent. Afier taking
account of expected population inersages, this gives a total of T per
cent per anmiit.

contirne indefinitely and in faot for

developed cou ip usual 11y fairly close to unity. The

available evidance suggasts, howsver, that 1t may contlnue over a period

of aboutb 20 year, and increaees of this magnitude as the following table

o

showg have iLn fact

The table shows increames in congumptlion of enginsering goods per head

e Tk e o i
subzoguent to 1

in the twently yenus

9 .
an initial counruempiion bolow 50 ¥ilogrammes per head, The rate of
du

inereass of GIP in thege countries during the pericd was between 6 and
10 per cent per amnum, Only in the cuse of Portugal, Turksy, Greece
and UAR has

in the TAR during the logd five years of #hs period an increase in

in consumpiion been relatively small, and

consumptis 75 per cend mas achleved.

wrgineering 2o0ds

G/ car GG/ oo
1936/8 19 5é,/8P Per cent
Lo L increase
EBraszil 2L 37 340
Tugoslavia 17 78 460
Ttaly 52 142 300
Isracl 42 145 350
Poland 30 195 650
China 3 20 670
Venesuslia 3 105 285
Bungary ho 174 350
Roumanis A 124 560
Spain 15 0 465
Portugal 23 41 180
Turkey 10 14 <140
Greece 24 2 140
UAR 15 o2 150
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23. The abbve relation between incféases in GDP and increases in total
engineering goods consumptlon has been used to make demand projections
for each country in 1970, and 1980 a8 shown in Annex II. In deing so,

the actual consumpt;on for each country.lnd1963 hag been faken msg the

. base figuré,‘rather than the theoretical consumption corresponding to

ite gross domestlc product. Thié is because the actual level of

'consumptlon reflects, in addltlon to the level:.of GDP, certain features

special to each country, e,g., the eoconomy of mining- countries such
as‘Liberia and'Mauritania is nore steel intengive than thit of non—
mining countries and in the precedlng chart the points for these countries

lie about the trend 11ne.

- 24. Total oonsumptlon in the sub-region is expected to increase from

the 1963 level of 935,000 tons to 3,300,000 by 1980, i.e., about 3.5

times, and oonsumption per head from 10 kilogrammes to 22 kilogrammés,

"1.9,, by 2,2 times, which 1ls realistic having regard to the experience
~of other countrles. Jlthln_these increases, changes are expeoted in

the relative importance of the various- groups and categories of éngiﬁeer—

ing products and a study has been made of the relation between inoréases
in total consumption per head and the percentage which each group forms
of this total. The rssultyg are shown'in the following charts, With -

1ncrea31ng consumption per head of engineering. products, the proportion

‘Gonsumed directly ag iron and steel for construction purposes steadily

declines, namely from 47 5 per cent when total consumption is 5 kilogrammes
per head to 42 per cent When consumptlon reaches 50 kllogrammes per

head. At the same time, the proportlon oconsumed in the form of mechanioal
enginesring products rlses from about 10 per cent to 15 per cent. These
trends have been used in maklng the progectlons by category given-in

Annex IIT. In doing 80, the trend is taken in relation to the actual

- patternlof consumptlon in each country in 1963 which reflects local .

condltlons. For examp¢e, in the mlnlng-countrles, Mauritania and
Liberia, the proporiion of steel used in constructioﬁ amounted in 1963
o 34 Pef cent and 29 pér.cent, respectively, compqﬁed~‘-

with 54 per cent and 60 per cent in Nigeria and Senegal, while that

of mechanioal engineering products amounted to 19 and 15 per cent,

respectively, compared with 9 per cent in Nigeria and Senegala
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V. THE TYPE, SIZE AND LOCATION OF ENGI RIVG WORKS

25, Tronm the purely economic point of viéw, metal prooesszng Works
like, other factories. should be located at the point of lowest cost
including the cost of manufacturlng at the site and the cost of '
assembling raw. materlals amd delivering the flnlshed products to- the
market. In general, in metal processing, "raw material (metal) losses
ars relatively small and since -the cost of transportlng flnlshed ‘
‘products per ton mile is from twn to six tlmes ag hlgh as the oost of
transportlng raw material (steel sheots op secﬁlons) factorles are
located pear the market which alse tends to be a local or natlonal
market This tendency is stronger, for example, in the foundry
industry where Dr009531ng losses are high, raw material (scrap) is’local~
1y avallable and where there ig also & local market for Yepair Work

and constructlon, Slmllarly, in the- canning industry whete the" trans~
port cost of tins ig about elght times as high as on tin plaﬁe, produc~
'tlon of cans ig located in the agricultural areas whlch also saves the

coet of 'bransportlnb the produce.

_*26. The location and acoessibility of the market is determlned by the
transport system and the distribution of population. The populatlon

1n the larger towms are located nmainly on the coast, in fact with the
exceptlon of Nigeria and orn¢ town in Ghana (Kumasl) there are no towns
w1th & population of over 50,000 in the 1nter10r apart from the capltalsa
_In ngerla, hnowever, there are many large towns in the Western Reglon
between Illorln and lagos, in the Egstern Reglon between Onltsha and J
~Port Barcourt and in the Northern Region between Raduna and Kano, and.
jbhe den31ty of population 1s generally greater than 1n the other West ;
African countries. - The road and. railway systenm operates malnly from llllll
the ocoast to the interior, Fast-west communlcatlons are less developed,
there are no railways although the railway system of Nigerla 1tself

is falrly well -developeds  The" general market d1v131on of the subu _
reglon in the inferigr -ig: Hherefore around the capltals together w1th g
the Northern Reglon of Nigeris &nd on the coast around the capltals

together with the Takoradi reglon in Ghana and the Port Harcourt

L.
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region in Nigeria, It w111 be realized that ag. the Nﬂgerlan market

" agcounts For dbont: 45 per Gent of englneerlng goods oonsumptlon and

" hag a relatlvely woll develoPed transport. sySUem as well ag a high.
H'dens1ty of poyulatlon it ig a favourable area. for lndustrlal develop—;ﬂ

- ment. For the same reason the small markets of the int er;or ars:

“rrelatlvely unfavourably 31tuated.

27, These market divisions are less slgnlflcant for ngh valued pro-

v ducts g englneerlng products costing US$1 900 $0.2,500 per ton will be

more efficlently manufaotured and transported on a subwregloral scale
" than: struotures or castlngs costing $250 to $500 per ton, for which |
transport charges over a dlstance of 500 mlles Wlll amount to &16 to _
: $50 per ton accordlng to loadablllty. It would be poss1ble therefore,

without too great loss to establish in the interim sub-regional or

‘-;jmultimhatEOnal fdbtbriesiﬁéﬁﬁfacturing'Eighlﬁalued prodﬁété;

28, Off—setting the tendency towards a. cnumber of local or na*zonal

'i:factorles 4Te the economles of scale and lower manufacturing costs which

can be obtalned by produclng on a large.scale for a sub-regional mazketo-

v These” economles con51st flrst of all, of supe:lor proce551ng metho&s,

€:8sy the use of more powerful machines: Whlch work faster and shape

" 'metal iore qulckly, the sﬁaplng of metal by press1ng ingtead of cutting,

the use of gpecial tools in presses, etq._,In.sqme.cases, €eZs 4 the
:prQSSiﬁg:éf‘car’bo&ié§1f0r$p39senger cars and the manufdaciure of some
components for engines, thess economies. .are. deoiﬂiwe. The second econoay
of: peale comes fhom the posslblllty of a greater d1v1é1on of labour
allowing the operatives to sPeclallze on partlcuiar Jobs. Thig is
Amportant under African conditions sincée the efficisncy of African |
labour is muoh higher on repetitive work, The third economy arlses '
”When the soale of operatlon is sufficlent to use to. tne ¢ull “the m¢n1mUﬂ

managerlal and teohnlﬂal staff necessary for the process in questlon

_..and _to secure full tlme operation of plant and machlnery by bveing able

to switch productlon when necessary and so 0perate on & ﬁhr@e_SDlLt
basis. In the short—term, thig ig probably the most 1mporuant economy

of socale sihce technlcal staff and machlnes are both very expensive

£
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in relation to ths level of ﬁfricaniwageé and to achieve it many establishe
ments make a. varlouf of produmts and gacrifice the first two economies.

The fourth eoono&y dsrivés from the fact - that, in general, the capitalﬂ
1nvegtment por v OL o?@ouct¢on ig gmaller in & large factory: than

in &a small one This euonomy mat be linked, of course, with the

p0351b131tj of Work“ng as O;Obely so bossible o & three—shift contin—-

_uous ba31s,

_29. On the ha51s of a coaﬂlderatﬂon of mandfacturlng oparatlons in

Europe and the United 51 aue By & - ninimum 3159 has been ebtabllshed for “
typical plants in each group of englneeflrg actlwltlps (Anney IVj Under
African corditions it may be assumed that the labour force will be “about
half as la;gs again as in Tars one, leeay that product1v1ty'w1ll be two—
thirds- of Emronean product1v1ty, and onewthl“d ot produot1v1$y in United

States’ small pla nus, alﬂ the 1nvestnent p““.un1t about’ opamu4lrd highsr.

C It wiIT:bé gseen (Annex T7) that these plants usually Tie in’ the Tange

of 200 1o SGO peraons ezpl vbd unﬂér'fﬁropoan oondﬂulonsﬂ“'Below this

figure,f@nd_cven aSou that the markuu is available it 'is aoubtful
Whether”plant and s '1 od - 7prschn 1 'can be fully employsd, and producm
tivity will fall, while mbOJ“ thLS flﬂu_e there mwy “be dvﬂtflbut1on

and manamerlal difti ul*ias
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Vi. PRCPOSED FACTORIES

30, Slnce it muy be con51dered that 1t takes about one yoar to progocﬁ

a Lwctory, one or two Jcars to construct it, and another year for tralnlng

and runnlng—ln, many of the factories proposed below are not llkely to.

comg. 1nto production untll the 1970's, so that thc following prOPOSFls

rclatb to the demand projection for 1980. A furthor roason for ch0031ng

this lator year is that many of the factories proposcd will begin on

an ﬂssembly b%BlS and will only subsequently undertake: subst@ntlal
mufaoturlng operﬂtlons, and the plants proposed below are, in gencral,

'mznufacturlng plants rather than asscmbly plants,

31.. The flrst group in the metal mnanufacturing dlvisibn is'691,‘i;e;;'

_ flnlshed structurul pwrts and structurcs, and oonsumptlon in thls group
,15 astlmated by 1980 to amount to about 160 OOO per snnum, of Whloh _
47,000 in Nigeria., The products of thls group are uscd by the construc—
thn crigineers who opcrete in evexry country, ‘although the extent to -
Whlch they rely on their own or locally produced ma ucrlals or 1mportod
strueturcs varies from country to country and from product to product.

The maln 1tums rcqulrcd arc:

70 per cent light steel structures

15 per ccat heavy steel structures, including Biidgework
10 por cent scaffold materials |

‘5 per cont windows and doors.

The consumption of heavy structures at about 24,000 tons per annum

justifics from & technical point of view three factories for the whole

sub-region, and in accordance with the distribution of demand (Annex III)

they should be locatod ns follows: one of 10,000 tons per annum

capacity in Lagos in 2ddition to existing factorics to supfly ¥igerie,
 Ghena and Ivory Coast; one of 10;OOO tons per annum capacity in

Treetown to supply liberia, Sicrra Leone and Cuines, and one of 5,000

tons per amnum capacity in Dakar to supply Senegal, Mauritania, and Mali.
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32, The demand for light structures is much greztor and would be 7
further increased up to 120,000 tons by including metal furhiture,_
esgey chalrs and bedsteads, the consumption'of Which is comparable
to that Qf WindOWS'aﬁd dooxs. As the &GOﬁOMlO glizc of the plant is
about the same as for heavy' structures, it is possible to consider a
factory operating in most countries which, in’ fact, 1s the p051t10n
at the prescnt timey oxccpt thet in the smallcr ket tcts, output is’
only maintained by producing a groat varloty of products more op lcss
on a jobbing basis rother than on mass productlon lines. Sich a
diversifigation is neccssary in tho initial stages ond a large -
propdrtionrdf metal products such as tanks window frames, bed-
steads,:commercial motor bodies,; are made by the same processcs
of cutting, bonding, drilling and welding as the construction’
engineer emﬁloys.. In Mauritania, CGambia, Togo, Dshomeys‘Nigorg-Upper
Volta. and Mall, only such highly diversified :plants can exiast: w1th ;%
cepacity of . from 1,000 to 3 000 tons per cnmum, and the prasent
smaller plunts can ex vand to this level. Tn the larger markets$ new
watOTlLS of an LCOﬂDﬂlO SlZ€ can be establlshod for llght structures
and thcre ara POSSlbllltlLS of sp001allzaﬁlon, Sefay 1n the case of
Nigeria w1ndow and door frames (3,000 Tons), metal furniture (3,000 tons ),
pylons, etc. (6,000 tons)gitogether_W1th factorics on genural light
struotu:és,fi.e.g roof tfﬁésas, ctc., in sach of the thrae'penﬁres,

tece, Lagos, Port Harcourt, Kano/Kaduna.

‘33. The consumption of metal containcrs (692) in 1980 at 48,000 tons

is estimated to consist ofs

+ HO pef cent - - ftanks and vats

.15 per cent gos cylindérs'
30 per cent. metal boxes and cans and pliable metal tubos
5 por cent .  drums for milk, vetrol, painb, ctc.

Some of the tanks and vats are essentially structural products falling
within the province of ﬁhé construction cngineer ond oan be made in

evcry'country. They are easy to produce and diffioult to tramsport.
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In the smaller countrios these are included with light structures, but ’
in the lﬂrger mwrkcts specia llzcd plents are desirable; ¢.g., one of-
5,000 tons per 1nnum capacity in Nigeria. Other products from. flat |
stesl 1n01udo boilers nmd gas cylinders bent and pressed.  Two

plants are proposed, ong of 12 000 tons per annum copacity including .
5,000 tons for gas cyllnders, 1ocated in Ivory Coast {(Abidjan) and.
supplylng the submroglon except for Nigeria. The other of 8,000 tons
per annum cap aclty, 1nclud1ng 3,000 tons for gas cylinders, should be

located in Vlgerla to supply local reguirements,

With regard to cens and metal boxes, there is, as stated above,; 3
strong tendency because of transport costs to manufacture theése whoere
they are used for conning operations, ¢.g., for the export of meat,
fish, vegetablos and fruit, and such plants are normally established

wheres the export markoet reaches about 250,000 per annum. Present

capacity will at loast double by 19805 location depends on developmonts

in agriculture but present indications are for new factories or

cxtensions in pll -counirices cxcopt Ha urltanla, Gambiz, Togo and Dshomcy,

3. ‘”hé‘consumptiOn'of wire products (693) at about 47,000 tons per
annum in 1980, is onc of the largest retal product groups znd is

cetimated to consist of:

50 por cont " wire ropo and cablcs
20 por cont wire gauze and netting
10-15 por cont fenbing'wire.

To this should be added the consumption of drawn wire in the form of
nzils, etc. (see below) amounting to 20,000 tons. Two wire drawing
works should be established; onc drawing fine and high tensilc wire
for cables and rope with a capacity of from. 20,000 to 30,000 tons

por annumji- end another drawing mild steel wire for femcing, etfc.,
with a capdcity-of 40,000 tons per annum. Economics would be derived
by locating these plants. alongside the.stgel-works.manufacturing‘wire

rod; €.8., a8 proposcd in Liberia.

-
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Two qutOIlCS czch w1th unnuzl CwP&Clty of 10 OOO - 15 000 tons
2rc proposcd foxr tho pgnufmcturo of Wire rope 1n& co bleg. ohe in

ngcrla and one in liboria

.. fne factory is proposed for tho manufﬁcturs of w1re gauze and
ncttiﬁg, with.a -ca hos 01ty of 10 000 tons per annum, and loce tbd either

in Ivory Coast or Sicrra Lconc,. A factory %1ruady cx1st° in ngerlu.

The manufacture of~wire¢fen01ngxfor-generalapurposes including

Building should be undcrizken in one factory with o capacity of 5,000

3ﬁd~7-000 tons per onnum Serving the whole sub-region, and can be met
by cxpandlng the ex1st1ng Tactory in Nigeriz. '

3'35. ”he to%al consumptlon of nwlls, sorbwsg bolts, etc., (the group
694), 1n 1980 Wlll bg between 55,000 and 60 000 fons per annum. The

mlnlmum sc AR of output 1s relatlvbly low and o%ch country could

produce thpso uTﬁlClGS, but’ hav1ng regard o] the high ievel of

“automation of prosses, it would be desirable for the various countrics

to agreo to specializc on different size ranges and as far as possible

to undertake prodiction on o larger scalée’ ‘The principal consumers

*aféfﬁigbrié=wiﬁh hearly 50 per cent of the total consumption of the

sub-region, Liberin; & 7= Ccagt., GChanz, Sicrra Loone and Senegal
8L01, 3 s 9 &

but a mord dotailcd study of thé markct snd prosent production is

'requlrcd before recomnchdations can be made on locztion, cnpacity ond

types) - As well @s cxtonsion: of. existing e wcltlcs.xor nails, for
5 ) 9

example in Figeria, Scnogal and Dahomoye

36.; Th£ gétimﬁtc&'consumption of group 695 (tools for use in the -

hand wnd w1ﬁh machines), in 1980 is sbout 25,000 tons of which

bctwcen 40 and 50 per cent will ‘comsist of hand tools used in sgriculture
and forestry, i.e., spades; forks, hoes, etcsy; and: 50 - 60 per cent.

of other tools for usc in the hand 61 with machincs, i.e. hammers,
plicrey: plncors, Spanners, metal cutting shewrs, tha It will be
assumed: that. about 80 por cent is produoed in thc sub—reglon and tho

rest; maxnly tools for usc w1th machines zre 1mportod.
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Tho mlnlmum uconom1o ce pqolty for such factorice is qbout 600
tons por annum znd ﬁhc oonsumptlon woula allow of ,ctorlcs w1th tho

follow1ng cgp 01ﬁlcs°"

Vlgerla, 3 000 tons of agrlculturcl hand tools per anum and
' 3 500 tons pur AnAum capecity of other hand tocls for 10Ca1 use .
and pwrtly for cﬂport (Togo, Dahomey)s Ghena 1,300 tons of
3grlou1tural hond tools and 2 000 ‘tons of oiher tools For local’
“use; Ivory Coast 1,300 tons of agrlcultur°1 hand -tools -and
1 ;700 tons of other tools for own use; bBicrra Leone TOO ‘tons of
agricultural tools and,900-tons-of_ot@els for local usey Libcria
800 tons of agricultural tools =znd.l, éOO of ethers for loc%l use:
 Mali 800 tons of agrlcultural tools and 1,000 tons of other hand
| tools for locﬂl usc and export (Benebal, ﬂ”urlbunlm, Gulneu, G.mbla)g
Upper Vblta or nger 600 tons of aﬂrlculturﬂl tools and 800 tons

of othcr tools xor 1ocml usc %nd cxport (Togo9 thomey)

37+ The demond for cutlery in 1080 ig: EStlﬂ%th at Lbout 8, 500 tens
per annul, and the local industry should be -able to cover between 40
t0. 50 per cent of consumption.  Cast cutlcrs, presscd cutloxry .
ineluding knives with blades of stainlcss st9919 table—gpoons, forks,
tca~spoons, razor bladeg and some kinds of scissors. should ;be L
produced.  The baslc materials.ars alumlnlum 511100ue 110ys znd L
stainless steel, of which import of stalnlcss gtecl will be rcqulrc&-
Foactories with annual copacity ranging. from 20 to 400 tons (sce Annex )

can be establlshca in the various countrles to mect. . domestic rcqu1r6ﬂonts.

36. - The demand. for household equlpment in 1980 will amount to- about

143,000 tong pur annun, of which about 60 per cend. Wlll con81st of .

© . domestic utensili like holloware and en.mclwzxu, 20 to 25 .ver ccnt of

domestic. stores; boilors, cookers, etc. (non-elcctrlc) and. the

remeining porcentage in other househo;d cqu;pment.

The total demand '6f hollowerc, sbout 85,000 tons, will coneist
of ﬂlumlnlum hollowbro wmountlng o about 8,000 tons" and enamelware

of about 75,000 tonss Almost "t whole consumption of aluminium
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“helloware in the sub-tegion could bo covered by domestic production in

existing or now factories in Ivory Coagt, Guinca, Ghanﬁ'and’Nigeria;

As Tor enamelwqre, the locgl 1ﬂdustry should be able’ to ‘Cover ‘about

80 per ‘cent of oonsumptloﬂ and factories with a c°3u01t3 of betwecn

2,000 and ;000 tons por annum can be located or cﬁlstlng-capa01ty

expanded qn Ivory Coast, Senegal, Slerru Lecnc, L1ber1a9 Chana and

Yleerla.

The demand for stovos9 b01lers, cookers, etc., Wlll be 1n the
range of about 30, OOO to 35,000 tons @er annum and will conslst partly
of simple stoves burning wood and coal (about 10,000 to 15,000 “tons) and
partly of domestic gas appllances, Tike kitchen and cooking ranges,.
b01lers,‘WGtcr heators? oil stbves, etc.-(about 15,000 to 20,000 tons).

By supplylng the narket w1th about 60 pcr cent of dcmand by domostlc
productlon, thore Wlll bc room for four to flve fa otorles for the '
m%nufacture of stoves each w1th an annual capaclty ranglng from 1 to
3 thousand tons, and throe factorles for domestlc bus appllances,
c%ch Wlth annual uapuclty from 3 to 6 thousand tons. The maln markots
for these goods Wlll be ngerle, Ghana, Ivory COast,' Slorra Leone3
and, Senegal, 1n order of 1mportance, and the f@ctorles could he 100ut0d

in thesc countrles.

39;24GTOUPH698 ‘copsisting  of mlscellaneous manuio cturelgf mgtal, isqa
large: ons with an csbimated consumptlon.of about 90,000 tons in 1980.
Aboﬁt-5o ?er,cent of the total consumption is taken up by different .
articles. of iron and steel not elsewhere gpeeified and mpst,gf theﬁ will
be .imported because of their speciality. dpart from this group of
products, inportant categories:are locksmith's wargsl:logksixpadlocks
and kcys, hinges snd catches, accounting for between 20 - 25 per cen't

kil consumptlon, 1.5.9_ab0ut 20 OOO tons per annum9 1ron wnd steel

,”,chwlns for about 5 per ccnt or 4 500 tons, sprlngs mnd leaves for

sprlngs for about 6 per oent or 5 400 tons, stoppers, orown corlcs9
bottle caps; beads and spangles, solderln@ and wcldlng rod,s9 name and.

sign plates, etc., for about 6 - 8 per cent or 5, OOO to 7 000 tons,
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plns and necdles and metal fittings of a klnd commonly used for rtlclcs
of appwrel travel goods, atc, for about 2 per cent or 1, 800 tons, ond

safes and strong boxcs for about 2 700 tons, Most of the_artlclgs
are of high valugn(thu average is about US$_1,50Q‘pcr"ton),hgggui:iﬁg;a small
quantity of raﬁ.matérials (mostly in form of rolied or‘drawn'steel)F_Small
trensport gxpenditﬁres,:anducan be pquuégd,on}sﬁall_pxeés;ng lings.l
Due to these facts, location of the ﬁew ééfabiishﬁénfs is advantagoéus
for the countries in the intorior where the constructlon of englnoorlng
1ndustrles demandlng large quantltles of matcrlcls 1s not p0551b1e or

rbasonable. '

40. The next three divisions concern thc_manufaéturg of machinery,
_both non—électriomi and elgetrical and transﬁbrt cguipment and give
_risc to factories in Whloh a varluty of components are manufactured
end then assembled 1nto complcte mhchlnes or VEthlCS. At present
mogt of this Work 1n Afrlcqn countrlos 1s aSSmely work bﬂsed on_
1mported components. For’ the 1980 progectlons leca below, it 1s'i
Jmssumed however, thet tho f%ctorles env1saged Wlll be manufacturlng '
most of thelr requlrements, although they me ay b6011 wmth substantl l
imports of components. In mmny cuses, the gizc of the market is .
:sufflclent for only onc f ctory, but as thc market incrcases there
will be o possibility of cither two factories, or of manufacturlng o
‘components in spocidlizcd factorics at a number of places in the sub=
region. In-any-event; some morc general components or accessoTries;. . -
Ceey Btartery and dynamos for internal combustion engines, electric -
‘accessories and scoumilators for motor cdrs,'disc wheels, etc., can
be specialiged in this way:from tle beginning, As many of these; -
plants produce hlgh valuc: products, tlhiey cam be located virtually: -

anywhore.~

A further p01nt 1n connGXLon ‘Wlth the manufa cture'bf mdohiﬁdrj{
and transport equlpmcn% 1s the d031rab111ty of aocoptlng some limitation
on varlety uf an euri stage so that the market for ncw oqulpment can
_be reduced to a mhnagccblo number of typeg an& the productlon of

replacement parts facilitated. B

»
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41. The flrst group in thc machlnbry d1v1s10n is the mwnufacture of
poewer gcncratlng maohlnery (711) for whloh the dcmand 1n 1980 will
amount to 60, 000 tons. of thls, 60 per cent will con51st of intornal

combustlon englnes and 20 to 25 per cent of steam 5cncrat1ng b01lers.

If 1t 1s assumcd thmt about half the requlrcmcnts for 1nternal
combuetion englnes can be. met by local productlon5 say up to unlts o
of 50 h.p., then therc 1s room for two factorles cach. wzth an .
output of about lO OOO tons per anaum or 15 OOO to 20, OOO cnglnes.
The main. marketﬂ for these englncs w111 be ngorla, Slerra Leone
and . Gha;nas An order of 1mportancc, and the Ta ctorlcs mlght bc 1oc%ted '
in Nigeria. and Slbrr@ Leones or. alternutlvely four smaller factorles ) ‘
produ01ng from 8 OOO to lO OOO un1t5 per annum could be looated 1n

Nigeria, Qhana, Sigrre Leone and Scnegal.

Steam genbratlng boxlers should be produced in a sub-reglonal
plant of 10, OOO to 15 OOO tons annual capaclty. Bcc@use 1t 1s a blb N
consumer of materlal Ain the form of plpes, platcs, shapes, sectlons gnd
cast 1ron, “the factory should preferﬂbly be attached to tho steel )

works 1n leerlﬁ.

42. The consumptlon of the next gIOLP9 ;griéﬁltur l machlnery, etc¢,ﬁ
(712) is estimated at wbout llO OOO tons. in 1980. Important categorlaé
are agrlcultural trwotors wnd @ocessorles accountlng for betwean 50

and 60.per, oent. of consumptlon, tecay 559000 tons por annum, and :
@grlcultural Buit:) chlnery, and appllances for preparlng and cultlvatlng N
the soil, for harvostlng, etce, accountlng for 20 por cent, or about

20, 000 tons per wnnum. The tot 1 consumptlon of tractors 1s bstlmatod
at beﬁween 30,000 and 40, 000 unlts %ﬁd between 27 OOO and 32 OOO of ”
up to about 50 h Do should be produced and the remalnder 1mportod. mn
this case a sub-regloaal m@rket ig ncoossury and ngerla and Ghanu

probably offer the cheapest 1ooaﬁlon for new plﬁnts.

It Would be d931rable to hmVO close co~operat19n and ca~ordlnatlon
botween the produoers of types and accessorlbs for locwlly pro&ucod

tractors. Porhaps tho productlon of smaller units, say, up 0 25 heps
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in Ghan° with about 12,000 - 15,000 tractors per snnum and production
of unlts "bout 25 h. p. in ngerla W1th about 15,000 —'lT OOO tractors

per annunm Woulu élvo'e good regsult.

~ Of the merkot for agrlcultural machxneryy wbou't; 6 OOO to 8 OOO
tons per annum (ﬁbout 6 to T per cent of the total consumption of thor
group 712), will consigt of ploughs, both for usc with tractors and
with animals. The prosent copacitics in Senegal end Niger acoountlng;'
for about 600 to 700 tons will be sufflclent to supply the domestic
¢emand of theése countrics and the demands of Naurltmnlh, Mali and
Upper Volta. Import%nt markets are Nigeria with 2 demand of about
3,500 to 4,000 tong por fmnu.m9 and ‘Ghanz and Liboria, oach with abotit
1,000 tons. On¢ new plunt in ngerl wlth o capacity of 3,000 to
4,000 tons for local use, and o factorics, cach with capacity of -

1,500 to 2,000 tons pecr annum, in Gnoha and Iiberia are proposed.

Thé.iémaiﬁing agricultural machincry, i.e.; hapvesting, sowing,
'thrcSh&ng,'etceg cquipment should bo menufactured in two plants,
each with a capacity of from 5,000 to 6, 000 tons, located in Vlgcrl?“““

and Ilbcrla.

43. In the office maohlnery o tegory 714, with a uot,l“déﬁand of.
abou't 5,800 tons in 1980, the main produc‘ts requlrcd Aarc ‘tyjpcwrltcrs
Wlth about 35 per cent of the total domand or 200,000 =~ 250G, 000

pieces, Offlce machines mw1nly duplicating machincs with 35 per cent or
40,000 - 60,000 plOOCS and calculating and accounting ma sohines with
about 20 per cent or 150,000 - 200,000 picges. Botween 60 to 70

per cent of the total demand should be produced in the sub-region.
Thfec's§GCialiZéd sﬁbércgionél factories for the nain“groupé mentioned

aro proposod Wlth 1oowt10n in tho 1ntcrlor s folldwss

A factor5 m%nufﬂcturlng typcwrlters with a cupa01ty of 120 000

16 150,000 pisces looatod in Upper Volta a'f4ctory manufacturlngi:
czloulating machlnes Wlth £ wpwclty of lOO 000 - 140,000 pisces

in Mali and é'fadfory maﬁufacturlng office duplicating machines

with a capacity of 30,000 to 40,000 picccs in Wigers
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44, Ta tho motwl Wor‘lno nwohlnery group (715) Gemand: by 1980
should reach betweon 11 OOO and 12,000 tons and about balf, say,
S,OOO to 6, OOO ton39 ﬂlll cons1st of a numbcr of relatively simple
mechincs Whlch should ba producba in specialized footories .each”
cgterlng for the wholc subwwuplon. These factorics Would employ .
from 20" 6”300 peoplec (sce Annex V) according to capacity and product
and should beé locatod ag followss o

(1) Vorticel bonch and hand drilling machincs with an amnuel
czpacity of 1,500 tons or- about 40,000 = 60,000 picces in

Senegal;

(2). Hend-oporated machincs for' sheet working, i;e., bendingg
. rounding and flanging machincs, ‘shéars and méfél.cutﬁing

sawg with an annual capaoityrof'2,500'tohs'in”ﬂigerié.

(3) A spocisl factory for the manufaétﬁfc df simple lathes and
shaping machincs for rcpwlr shops w1th a3 capacity of_about'
12,000 tons in Ghenag.

(&);“For the manufacture of tool grinding meohzngs, five factorics
| :”bwch of copa 01iy 200 tons per annum may o constructed-in

Dﬁhomoyg Togo Glmblﬂg Gulﬁc yoand Ma 11,

45.: Total oonsumptﬂon of the textile and leather nmchlncry group
(717) Wlll ‘amount to 20,000 tons. by 1980, of which from 12,000 to
15,000 tons will bo textbile machinery, . ' o h '

OWlng to the ncccss1ty of u51ng dlfferont kl1ds and 31zes of
highly specislized mochines with very high level of Eutomﬁtlong %ho
loecal production of textile machines in the sub-région for thc porlod

until 1980 is not- rocommenacd.‘

The demand for scwing machines of all kinds wiil emount to aﬁouf
15 to 20 por cent of the toial consumption, i.e. abouwt 3,000 to 4,000
tons of whloh about 100,000 units will be rcpresented by domestic
sewing machlncs. These should be manufactured in %wo factories

employlng about 500 pcople, onc in Ghans and the other in Senegnl.
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46. The group machincry for speelal industrics (718) is a group with

e demand cxpccted to excecd 120 OOO tcns per annum in- 1980, It
1ncluquﬂ‘morc 8PCC cializcd 1tpm such- as raper making machlnery, glzss
working machlncry mnd printing machincry, but it also includes

mackinery generallj rcqulrad in the suo—rcglon for m1111ng and food’
pr006531n Zy mlnural Keks ushlng,B road n‘klngi etes The distribution of
fiechincs requlred i ustlm atecd at

20 per cent focd processing
' 60-p D ccnt cxcavators for.mining énd réad making‘

g to 10 pur cent mineral crushing and-sorting-

About half of the total demand for food Procossing machines

should bs producwd 1ocwlly and three new factorics are suggcested:

~YPor mlilwngg grinding and 811t1n5 mwohlncs Wluh % capacity -of shout

S,OOO tons located in Liboriag
For manufacture_of-lgdustrlxl washing machincs and peeling
machihcs for fruit and vogotébles with a capacity of about
2,000 foﬁs rer annum located in Guincey for cutting, mincing
and mixing machines for food and suﬁino machincs for butchory
‘w1th a o“pc01ty of about 4,000 tons, located in Ghana or Nigeriz.
As for thb cxcwvrtorsg the spocialiwmed types for tho nining industrics
in tho sub-region will have to be imported for the fOICSneﬁblC futurc,
but it should be possgible to producc 100ﬁlly smallcr sizes. and tyvcs
of cxcavutors for clay, 51ﬂd and dlffercnt klnds fox oonstructlon .
works. Three or four now factorics are. proposed, onch Wlth on
annual ca; 01ty of 5,000 tc 6,000 tons and loc;tco in ngprla, Ghmnwg_

Pierra Lconc and Sencgal

A SuberélOﬂu plent for thc manufacture of stone and mincral
crushing and sorting cquipment with & apa01ty of 6,000 to 10,000

tons should be‘locatod in Libcria.

47. The market for. nechkinery and appllmnccs (719) is thc l“raest
ﬂuchlncry group with o demand expgctcd to exceca 200 Q00 tons per
annum in 1“80 ﬁanufucturcs and will 1noludc the follow1ng main typcs

of nachlnes.
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Alo;m 15 per cent o Pumps and ccntrlfugcs
5 per coat o ‘Valvcs snd similad applisnces
20 per cent - ‘Lifting and lealing machinery
10 pexr coent - © Weighing machines .

I Wlll be possible to construct plants for each of these +types and
to cover about a half of the total demund For theo manufaoture of
valves, cocks, etc., {from bronze and other copper ﬁlloys) a sub—rcglonal

plont is proposed with o capa weity of 3, OOO to 5,000 tons pcr annum snd

‘located in MELTltgnlc. For 11ght pumnps aﬂ& centrliuges two or threc

plants w1th 2 OOO to 3,000 tons oapaclty and for modium pumps two
or three of 3 000 - 45000 tong. Mo or throe plants of 3,000 to
4,000 tons ennval capocity would mest rbqulrements for Welghlng

aohlnes, two of 4,000 to 5,000 tons could prov1de winches -and helstlng

'equlpment and four or six of 1,500 to 2,000 tons could produce belt

and lath conveyors., These plants would be located in the principal
copsuming countrles, i.e., Wigcria, Ghana, Ivory Coast, leerla,

Sonega1,1319rra1Leono.

48; The seccond division of éngiheeriﬁg-gbods cqnsumption‘qgnsists of
alectrical machinexy, Qpparatus and appllances.-~The demand for
cleotric power machineTy, and . sw1tohgomr (722) will amount to 32, OOO
tons by 1980 and 70 to 75 per. cent w1ll con31st of banerators,‘ -
motors and transformers and the rest cf sw1tchgears, r851stors,: 
'rolays,‘etc, It is assumed that about hali the roqﬁlrcment of thls -
power machinery and apparatus can bo met by 100@1 productlon, say “
up to units of 200 kK 1n_el§cﬁro—motorsg up to 25 KVA in transformers

and up to 3,000 A in switchgears.

There is then room for factorics as followss

(1) Five factoriecs producing clectro~motors up to 5 kW, each .-
with a cap301ty of about 300 tons per annull, 100ateﬁ;in‘Dabomey5

' Togo,”Mali5‘Upper Volta ond Niger.-
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(2) Two factories for ulectronmotors from 5 to 10 kW, each with

an annuc al bCPWClty of 1 500 ton39 located in Ghuna and Sencgal.

(3) One“factory nenufacturing electro-motors and generatcrs
gbove 10 W with:an. annual capacity of about. 3,000 tons,

“leCatédiin Higerig.:

 ‘@3.1“TWO f%ctorlos producln transformers hp +te 5 kVA each
.T" with a cap clty of about 500 tons por annum, locaﬁed in Ivory
' Coaot ard Swor?a Leones, :

(ﬁ)f_,Twc faotorlos produclng regulwtlng transformers up to 25 &VA
.each with 2 capa olty of about 500 to TOO tons, 1ocated lﬂ
f,@;hquazor Ghun% and. Gulnew.
'(6) One subércéional factory - manufécturing switchgears up to
3,000 &, Witk an annual. cgpwclty of. about 2,000 tons, loc“tcd

“in Liberia.

(7) ~ Five factories for switches and electrical accessories such
28 sockets, socket plugs, etc., éach with a capacity of .20 . tons
‘per amnum, located in. Nigéria, Ghana, Sicrra Leonec, Senegol

-*and-IvOry Coaste

49;- Tho demand for cqulpmcnt for dlstrlbutlng eluctrzclty = Qroup .

723, is estlmatod at about 44,000 tons in' 1980, Almost 80 per cent of
thc total uonsumptlon will con31st of insulated wire wnd eable. . About

8, OOO to lO OOO tons of coppor wire and c@blc up o 20 mm. in diameter
oould be produco& 1n g sub—reglonﬂl plant locgtcd in Mzuritanis and the
whole domand of about 10, 000 tons of aluminium wirc and’ cable could be
covered by production of two factorics, ezch with = oapaclty«of‘@bout

5;000 tong, located in Cuinea and Ghana.

50, Gonstmption in the next group of domestic elccirical equipment

U725) 15 betimated ot about 16,000 to.17,000 tons in 1980. Important
categories are domestic refrigerators and air.canditioners.accounfing'
for botween 3,200 to 3,400 ﬁons,_i.e.,;Z0,000-to.Zﬁ,OOO ﬁnits, domostic
washing machines of about 1,500 tons, or 18,000 - 20,000 units, clectro-

mechanical domestic appliances (coffce mills, fans, mixers, polishers, ctc.)
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of wbout 3 200 tons of Whlch about 1 700 tons w1ll conslst of
domastlc fwnsg about 3 200 tons Wlll be Wken up by ClOOtTlCEl spare
hcwtlng equlpmenty such 28 water b01lers, cooklng ugpwratus, electrlcwl

" ovens and stoves, otc.
‘The following epocialized faoﬁofiés'afe proposcd in the sub-Tegion s
(l) One plant monufacturing air-conditioncrs and refrigerators’

- with an .ennual capacity of 8,000 - 10,000 unite (1,000 -
1 500 tons) in Ivory Conat.

{2)  Onc plant with an snnusl capacity of 10,000 = 15,000
picces (1,000 — 1,200 tons) of domestic ‘washing machines,

“Located in Chansg

(3) One plant producing different kinds of elecotro-mechanical
. gomestic eppliances with a capacity of 1,000 to 1,500 tons

in ﬁlgorle

@) 'Ten cgtabllqhmunts manuf oturlng fans, ouch with a capaclty
of about 10,000 units (100 tons), loc%tcd in DQhomcy,
Togo, M3119 Uppur'Volt%, ngorg Scncgal, Ivbry Coust

Ghana, Libcris and Guinesa

(5) For electric space heﬂters, boilersg slectric stoves, etc.,
~ ome fectory with an anﬁual capacity of about 25,000 heaters
(1,500 - 2,000 tons)s located in Nigerin.

_51; Group 729 is tho largest in tho d1v1310n of uloctrlc al machlncry,
Qpparatus and %ppllances WLth total dcmand of ”bout ?2 OOO to 73 000
tona in 1980.‘ The major products are buttcrles and accumul tors, Tor
which the market will exceed 50, 000 tons per annum. Total consumptlon
of electric acoumulztors (lead acid batteries) of all kinds will
emount to between- 600,000 and 700,000 units or about 10,000 tons.

It is suggested that present capacity in sccumulstord in Ghanay
Senegzal and Nigeria (of about 130,000 units) could be expanded and.

new factorics and assemblies erccited; to achicve o total domestic
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produotion of about 500 to 600 thousand accumulators. in one of the
new faotorles, Whlch mlght be locatod in Ghana 28 a'maln consumer, axn
1naect10n prcss for production of buttory cases from polyv1nyl or

”polgstyrene shoul.d bo lnstalled to cover the wholo sub-reglonal demand.

The demand for primary torchllght battcrlos in the sub—reglon

| will amount to about 35,000 — 40,000 tons or zbout 400 to 450 million
units in 1980. Thc main consumct will be ‘Chana with about 110 - 120
million units, Nigeriz with 100 = 110 million , Ivory Coast 48 - 50
million , Idiberia 40 - 45 million' and Senegal 25 - 27 million , The
minimum cconomic capacity of a semi-automated plant is 12 to 16 million
units and new factories with an annual capacity of 20 or more million
units should be locatoed inm the above mentioned countries, to cover

at least 50 per cent of the total demand.

The consumption of autbmotive electrical equipment, i.é.
storting and ignition equipment for internal combustion cngincs,
lighting equipment fox vchiclcs, ete., will be about 3,500 to 4,000
toﬁs ﬁar annum, For 1ntbrna1 combustlon englnes,'whlch are expected
to be produced in the sub—rcglon, tbe demand of starter motors will .
amount to between 30 Co0 and 40,000 units and for tractors another
30 to 35 thousand units.

The domand for dynumos for 1nternal combustlon cnglnes will
excecd 60, 000 unlts.

The principal cong sumers w111 be the countrics produ01ng interna l
combustlon englnesg t¢actors, and U,u'lzomobJ.les but & more detailed study
Of the market and cahardinailon is required ‘before rooommendatlons

can bo made on lOCuthﬂ, oapaclty and typss. )

52. The third division of engineering goods consists of transport .
equipment,. The demand for railwaylroliing,stock {731) will amount

to between 65 and TO thousand tons by 1980, and about half of this will
consist of freight cars. It would be cconomical to meet this demand ‘

by expanding facilitics for production in present railway repairing
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shops for exemple in Mauritenia, Dakomey and Sernegal and by danstructing-

two new factorles, each with & capaclty of 1,000 cars per annum of

15 tons Average weight. These factories should be located in Nigerisa
and -Liberia. They could be supplied with plateS'and'Sectlons eitheér -
imported ‘or from the proposed steol works and with wheels and axles
from & factory of 8,000 - 10,000 tons annual capacity which would
also supply replaccments.: The factory would be attached to the stecl
works in Liberia, .

53, Group 733 with &n annual consumption by 1980 of about 40 to

4% thousand tons congists mainly of bicycles — about 40 per cent,
and trailers - about 45 - 50 per cent., . -

a The tonnage for blcycles is equlvalont to an annual demand of

from 1 to 1§‘m11110n unlts and since 1t is economloul to pro&uce on

a scale of from 15 to 20 thousand units per annum9 2 numbcr of factorles

can be establlshed wnd in fact one oould be establlshed if neccssary

'1n each eountry.

With regard o trﬂllers, the whole quantlty of trallers for |
agrlpgltural;use.qould be produced_ln the sub~region and five
facjéries:are-Proposed, cach producing some 15,000 - 20,000 units
per annum. 2ad located in Wigeria, Ivory. Coast, Ghana, Upper Volta

and Senegal.
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VII. CONCLUSIONS AND SUMMARY

54, . The total market for englneer*ng products, including iron and stesl
for constructlon, is expected to increase from the present level of 935,000
tons, to 3,387,000 in 1980, & per capita inerease of from 10,1 kg. to 22,1 kg.
Within_this_ﬁqtal fhe consumption of steel for construction will rige
from 495,000_ﬁ§ 1640, 000 tons toe. 3.2 times while that for manufactured
goods Willlrise from 440 GO to 1783,000 i,e. 4.1 times, and at. constant
prices in value from US$519 million to $2,200 million.

55. The domestic engineering industry has at present an annual cutput -
of 207 thousand tons supplying therefore about 47 per cent of the market.
About one—thlrd of the persons employed  in the industry are in small .
factories employing less than 10 persons and engaged in repalr work and -

. work 1nvolv1ng the use of high value material so that in terms
of value the local industry supplles about 60 per cent of the market for
englneerlng goods, ie.e. US $315 mllllon out of $519 mllllon. The new
factorles proPOSed are larger and more efflclent than ths ex1st1ng factorles
and Wlll be engaged entlrely on manufdcturlng operathns. Product1v1ty as
measured in terms of value zdded per head at new factorles at $3,690 Wlll
be 2% timés ab great as at’ existing factories ($1,430). Measured by the
welght of steel used per head it will be much higler still at 7.4 kg, as
compared -with 2.6 kg, at’ existing factories, but the gross value of output
per head-in. the: new factories will onily be.about Y,OOO'as compared with
$4,000 in existing factories because of the high valued components used
in the latter. The share of the market estimated to be supplied in 1980 by
the new factories and the existing factories is estimated at about 57 per
centy l.e, 994,000 tons out of 1,783 thousand. There will also be some
incfease in the output of small factories - Perhaps a three-~fold increase ag
compared with a six~fold increase of large factories - so that in total

the local industry may supply about two-thirds of the market.

56. By types the domestic industry is expected to supply 82 pér cent

of the market for structures and at least two-thirds of the market for each
product in this range. In the mechanical engineering sector it ig

considered that the domestic industry will make no contribution %o the demand

for certaln groups, e.g machines for special indusiries amounting to ahout
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~one~third of to@@;;égmand?. In Q;hgp;groups;thehloggl ;n@qgtry will
”éupply'on the:avepagé.aboutvhalf’qf;thé market - a muéh:higher.prgpbrtion
;n_ag:icu}tural“maohine?y‘and a much lower proPO:tionwin,excavating"
-machinery. Iﬂ'totai the. domestic-indﬁstry will sﬁppl& 34 5 per éént,

.of the market. In the electriocal englneerlng sector radio recelvers,
etCq, have been excluded from this . survey 50 that the share of the market
.supplied by local 1ndustry Wlll be somewhat hlghor than the 33 T per cent
?covered by the. factormes proposed in 3his paper. - Otherw1se the p051t10n
Lwill be wvery. 51m11ar to that of mechanlcal englneerlng, namely, that ‘the

industry- Wlll supply about- half the products w1th1n &.range. ooverlng two—

a.thlrds of total demand,. In the. case of, transport equlpment the whole of

the road vehlcles sector acoountlng about 80, per, cent of the demand is
dealt Wlth 1n another document° Wlthln the range covered 1n this paper

f.the domestlo 1ndustry Wlll SuPPlY three-quarters Of the demand. -

okl

' 57 The contrlbutlon (value added) of the englneerlng 1ndustry to the
.3gross domestic. product. of the sub—reglon is expected to rise from 1.3_
per cent at present to 2.3 per cent in 1980, and the numbggqpilpgpspns
employed from 78,000 to iSé,OQO or from 0.09 per cent of the total
population to 0.73 per cent.Fized capital required will amount to $328
million and working capital at $118 million giving a capital output.ratio
of 1.13. '

58 Details of the proposed new factories are given in Annexes V and X.
Annexee V to IX give for each-S;I.ToC. product and for eéch country the
annual output, the gross output and value adde&, the employment and the |
fixed investment required for each factory pr.posed and a comparison with
the present positidﬂ. Anvex X summariZes this for all faectories and |
products. A number of factories, accounting for about 10 pex cent of:
total investment and employment have not beén'ailocated to four member
oountries, The corresponding capac¢ity is listed as men—located, This

is for two reasons.First fhat in scme caseS;e.geySCTeUS further,investigationg
ig needed to allocate production by types, Secondly in other cases plants
already exist in & number of countries and there is a choice between
allocating the new capacity in a form of new factories or as an extension

to existing factories.
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59, The’ total produotlon of: the mechaiiioal: englneerlng factories, .proposed
hﬁ’above would amount ) 700,000 to 800,000 tons per -annum,  Or- about 50 =
60 per Gent of the total coasumptlon of mechanloal engineering goodss
Consumptlon of iron castlngs for this productlon would be about 120 000
L bong per annum, of steel castlngs about 40,000 tong and of forgings and
”7'pres31ngs (‘other than motor car bodles) 80, GO0, to: 90,000 ‘tons. , About

! 80 p per “cent of these oastlngs and - forglngs will Be- produced in the engineer-
:’51ng factories themselves, ‘and -gome 20 per cent ill ‘come from. :specialized
“’rffoundrles. In addltlon, foundrles will be requlred for the electrlcal
"ﬂmaghlnery indugtey: “and for _certain bulldlng components and- househOId
reduipment,” esgy; “mankole. °°VGTS; siphons, clsterns, baths, POts’ stoves and

*“Flaundry 1rons, ‘gnd’ for’ weneral repalr Work.,

Every country should have at least one foundry, uﬁlng local scrap
and 0perat1ng 1n1t1ally a8 part ‘of ‘the general englneerln shoP engaged
”"prnmarlly on repEiL work.= A general foundry of thls kind ls"requnred in

i»ngerla ‘and ex1st1ng ‘facilitiesin: Ghana, Senegal and Ivory Coast could
g 1mpr0vea. ey ' '
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ANNEX XTI

ALTERVATIVE DEMAND PROJECTICN

An alternative demand projection may be based on figures
relating to the monetary sector only. In this case, 1t is found
by regréssion analyeis that the elasticity of consumption of
engineering products per head in relation +o GDP per head for the
monetary sector only is 1.255. The actual increase in QDP per head
in the monetary sector from 1960 to 1980 is estimated to average
2.1 per cent per annumg and therefore, The estimated increase
in engineéring goode consumption per head will average 2.6 per cent
Per annum, The average snnual incresge in the number of'persons
in the.mOnetary sector is 4.5 per cent so that engineering goods
consumﬁtion increases by 7.2'per cent per annum, sg compared with
the figure of 7.6 per cent given in the Paper by & congideration

of the economy asg a whole.
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ATNUX XIT

NOTE 0 TEER INDUSTRIAL POSSIBILITIES

1. Textile'Machinery

o projection has bheen mads for the manufacture of textile'machinery

malnly because tle variety of types at present in use precludes manufacture

on én economic scale.. By 1980 however, the demand for new looms, for

example, should be of the order of 3,000 a year and if it Wfre p0531hla

for the ﬁ st xirlcan'countries to agree to .dopt henceforward the same type
of loom,. the basis of econcmlc manufacture either under licence from or 1n
pertioipation with an established textlle ‘machinery manufacturer would °Xlst.
Rsplacement-parts for textile machlnery are normally requlred on a la“ge
scale but uhe same condition of some degree of sﬁandarduzatlon is ﬂssentlal
to their ecoromic produciion. In order, thernfore, to establish the textile
machinery industry in West awfrica, it is necessary for the various Gov;rnments
to agree that from a oortazn date, .8+ 1970, only certaln types of textxle
machinery would be installed in new mills and that these typesiﬁould be those
that é téxtilermachinery manufactu:er had undertaken to produce'in dest
Africa. The Qonferenés is invited to spprove the carrying out ofjfurther

studies on this suxbject.

2. Assembly and Heyufacturs of Machinery

The projections in regard to nechanical and electriecal enginesring
envisage factorics beginning on an assembly basis and developing by 1980
into virtually complzte manufacturing units. It.is not practiéable witl out
detailed.study and much more information to make rscommendations as to the
stages bnyhich this should.be resched in every case, and it is considered,
therefo:eg'ﬁreferable_to recommend that in regard t0 sach assembly unit
to be cdnstructed, Gov*rnménts should obtain an underisking that the manufao~
ture of cmrtaln agrbed components would.be undertaken every three years or s0
with the. obdect of arriving at virtually complete menufacture by 1980,
This undertaklng uhOﬂld be obtained as part of the general agreement on
markst outlets, protactlsn and otner matters involved in establlshlng a .

new works.
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3. Construciion Machinery

Detailed proposals have not been made on‘the types of machinery
1o be manufactured in Yest ifrica %o meet the construction requlrements
of the sub—regicn. Reference was made in paragraph 46 to exoavators
and to stone and mineral crushing machinexj required Tor construciion
gndgbther_ﬁurposesg and in . paragraph 47 to liftiag and handling machinery
aiso required in part for construction purposes. In addition, two othsr.
types of nachinery mnay bs consideredﬁ Vi%.y presses Tor ths mamifacture
mof concreﬁe pipes and b#ucksg and concrete mixers. In recard to presses
S calculatlon hd%ed on the demand for concrete products in 1980 and the
capac:ty ant life of a thﬂcaL press suggest that two factories each with
23 capaclty of from 4000 to 5000, tors per apnum, and each employ*ng 200
people coculd b a.Jab]J,hsd, Sultable locaticns would he Nigeria and Liberia.
lolmllar calculat .ons in regard to concrete mixers suggest that two factories

gach of lEQQ tons per annum capaclty and employing 150 people should bs

cconstructed. Sultasble lecations would be Ghana and Senegal.

4. Gopper Wire

The"r4jé¢t%dn.for'copper wire mepnufacture based on a plant iﬁ
Mauritanis an1f9gad nrodustion to the extent of the bopper supply }1kely
to be availsble in that country, vig., 10,000 to 15,000 tons per annum.,.

It is considered that %hs rémesining requirements of West afrieca would be
best met by similar plants based oﬂ othar copper producing areas in ifrica,

e.g. Zambis or Longo. . : : S

5. Othsr Agsembly Plants

Because cf the great varisty of consumer roqulrements in regard to
durable gocds such as refrlubra+ovs and space heatersy it has been
considered th@t only about 1/3rd of total requlrements could be manufactured

in the pub region, Such prOdLGulOﬂ Would be carvled out most eccnomlcally

in a szngle pla % undaruaﬁjng a proces of compleue manufaoture 1.e.,

including comgressors or other mechanimms as well as the cases. As demand
1ncreasas, homevnr, it would become pra acticable t0 establish other ﬁnits
unﬁertaklng the marufacture of cases but obtaining the mechanlsms form a

central source.
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6. Iron Foundries

Reference has been made in Para 59 to the need to establish
iron foundries to undertake the production of castings not made by
the engineering factories themselves aﬁd relating therefore o
general repalr work and cestings for building and domeastic purposes.
The total demand for irck castings of all kinds may be estimated on
the bagis of information available in developed countries at about
20 per cent of fhe demand for finished steel or at about 500,000 tons
per amun of which about one quarter will be engineeriﬁg castings and
about onesthird building and domestic castings (ihe balance consisting
of castingé for railways, ingot moulds, for motors and tractors and
abraisives.and repairs). This figure inecludes, of course, castings
imported di}ectly and indirectly in the form of machines. Because of
the high Wéight of castings in relation to value most foundries
making building and domestic goods and including necessarily those
engaged on repair work will operate on a national scale. GZxceptions
will be the spinning of cast iron pressure pipes which unless replaced
by P.V.C. and aﬁbestos/cemant pipes could be undertaken in one factory
for the whole sub-region and the production of small castings in

mechanized foundriss.




