
«HPK

UNITED NATIONS

ECONOMIC

AND

SOCIAL COUNCIL

3152.*

Distr.

LIMITED

jg/cN. 14/1101/126

23 September 1966

Original: ENGLISH

|i
ECONOMIC COMMISSION FOE AFRICA

Sub-regional Meeting on Eoonomio

Co-operation in ¥est Africa

> 10 - 22 October 1966%""

DSVELOPMMJTT OF THE EUGIEEERING

IK WEST AFRICA



CHAPTER Paragraphs

I INTRODUCTION" ..., ........<..... ^ •-• * - • • • 1 - 2

II PRESENT GOZTSiEsP^IOU 03' H^GINEERING PRODUCTS 3-4

III THE PHEBMT SlOSMIOH OF TEE EN

INDUSTRIES IN "5T.E3T JiJ'RIOA .».••....••»• 5-21

TIOKS .. e... * 22 - 24

¥ TEE TTPEj SIZ3 ilTD LOCATION OP HJGIHEERIHG
25-29

TC PROPOSED FACTORIES »n e - 30

(a) I^r:.".;ca.oturirig di'vision ................. 31 — 39

(b) tton-eleo-fcrioal maohinar7 * 40 - 47

(o) Elootrioal Machinery ., 48 - 51

(d) Transport etiuipmeni; 52 - 53

711 COICLUSIOltf iJTO STJIEWBJ «.,»..» 54 - 58

AMEXES

I Present CoY)~v.^obic? of i&nginsering Products in ¥est Africa

II Demand Projection of Iir.,ginscring Goods 1970 and I98O

III Demand Prelection of Btiginee.r'Ing Goods I98O

IT Basic Inforjt^tio'.i Regarding Minimum Economic Size of Plants
for various brauchos of industry, investment needs, labour

force, etc6

Y Proposed Sbgine^ring "Works

VI Proposed L'a£l:.v:>c:-dng Wo-?r.--j Gross Output

VII Propcsod En^-i;"^-^ing r.'r.-'r^ Value Added

VIII Proposed Engir^-crxng Works Employment

IX Proposed Engineering ¥orks Fixed Capital

X Summary of Proposed New Engineering Factories in the West

African Sub-regiono

XI Alternative Demand Projection

XII Kote on further Industrial Possibilities'



HIE EEmOPMEH'j? OF E£H i&'C-rSjMIMJ BnXTSTRIES' IN T?EST AFRICA

I9 IMftODUCTIOff

1« This report deals primarily with the consumption and production

of engineering goods In tfost Africa and the prospects for the develop

ment of the Hscfenioaj. and oloo^riLo engineering industries, !Ehese ■

industries include fouv- main divisions 5 first, the production-.of. metal

goods' s'uoh as b-i.ildiiiir oo;npo:ierrl;^ and household.. equipment,.:,secondly?

electrical riaohinery a:.\d appara-iii^j thirdly? non-electrical machinery

and?:fourth.l^rr; "Urans^ort 'squipment.- For further analysis, these divi

sions are divided xn.-\:o Gub-g.eoup3 bo cording to the Standard International

Er.ade. Classification as. follows; - ■ ■ ■ . ■

6990 ifettU-faotrj-'e of ii9ta;L

S-iniehed Gt.vvio:.niral parts and structures

Metal con-!;a:uiers for storage and transport

Wire products (ovoluding electric) and fencing grills
Hailtf? ricrBTTs? nris; bolts ? rivets and similar articles

of iron, ai;eel or of copper

Tools for iu;:o :.:■. iho hand or in machines
Cu-;;lo-ry

Hoi.U3sho:id Oi^H.pia^iit of "base metals

Ifotufao-toc::: of ^tal, n*e0so

Power genora!:ivi^ uiachinsrj

Agricultural laaohinory and implements

Office machines

Metal-ffor^i-ag D-achlasry

Textile and Isather raachiuery

linaa for spoclal iradiistries

pUinary ar.d appi:ianoes. (other than electrical) and
rviach:lno parts., 3?.,ooafi

EJLeotrio po^er niacJiin-ary

Machinery for distributing electricity

Taleconmi-iinioat.ioii£i apparatus

Domestic electrical equipment

Blootrioal apparatus for medical purposes

Other electrical naohinery and apparatus



73

Railway vehicles |

Road motor vehicles '

fi^foles other
Ships and "boats ■

2. ■ In the electrical machinery and apparatus sub-group' (Di^sion 72)
a sepa te report is ,eing prspared ^ ^ eiectroniog ± >

-ir lnclude such products as radios, eome teleco^unications apparatus,
electrxcal condenser, and electro-medical apparatus.

> the transport e.uip.ent subgroup (M^ision 73) separate reports
are telng prepared on road motor vehicles and on riTCr craft.

as far aWe UemS ar<3 COnSe^nt1^ M* *«» thepresent report
as far as proposed factories are concerned.
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II. PRESENT CONSUMPTION OF EBTGIHEEEING PRODUCTS

3, The level of consumption of engineering products in West African

countries has been- estimated for the base year I963 "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 this examination the figures for certain large

import items occurring in particular years, such as rails into Mauritania

and construction material into Liberia, have been replaced ^j an average

figure spread over the life of the asset; ten years for rails and 25 years

for construction material,

Ihe resulting estimates are presented in Annex I. It should be

noted that the steel content of domestic production of engineering goods

has been subtracted from steel consumption (Division 69) so.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

obtained by adding the figures for all the divisions includes some

items/-^especially ."in the electrical division, which contain material

other than-.iron and .steel and to this extent the total demand is exag—

gerate'dvv On -the other hand, -certain items whioh contain steel, e.g.,

imports of canned goods, are not taken into account and neither is the ■

loss involved,in_fabdicating .metal goods from steel.

4. On this basis total direct and indirect steel consumption during

1963 amounted to 935,000 tons, of which about 495>000 was iron and steel

including about 4 per cent non-ferrous metals. The largest consuming

country'was Nigeria (423,000), and the smallest Gambia (3jOO0)»

As shown in the following table, total consumption per head ranged ^

from 2 to 48 Kilogrammes,
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d of all engineering products

countries in 1963

Kilogrammes

"

-. . ■ . 2.1

Vblta -. . ■ ....■- 2O2- ; ■ ■■■

Mali 2»9 ., ■ ■ .- .■..-

Dahomey . . .5.8

Guinea . . y.O

Nigeria 1*1 .

^ogo . 7.9

Gambia, 9*0 .

Mauritania 11,4

' Senegal ■■■■.■-■-. ■ ■ ^^ . -■ . .:

'"Sierra Loons ' 18,4

Ivory Go'as-fc ■■'■■■■ - ■ 20.2 ;:

' Ghana " ; ■ '26.7' ■■■■'■■ ■-■

Iiiheria ' ' ■ ' 48 00' ■ ■■'

. Sui>-regicn .,10.1 ....

In .epwpsrison-.wi+,h'tb3QG fsgiireflj oonaumption per head in other

countries of the world, ranges ■from a"bout 10 kilogrammes in Pakistan

and India,, to .form. 4OO-5OO kilo^ammes in USA, .Gsechoslovakia, Germany

and Sweden* . . . .

l^'- of engineering

■

Low 10- SO kg- India3 Ti.Lckej, Pakistan

. 20-50 Isig. China, Portugal and Greece

Medium 130-210 kg« South Afrioa, Finland^ Israel, Poland, Austria,

■ ■' Italy' - ■ ' :- " ■•■ ■ ■ ' ^ ■ ■"• '" ' ■

High ;.. 250-500. kg. Belgium; United Kingdom,. Germany., Sweden, -■ .■

Cs;eGhosio"vaklas United States of America, Canada,
Union of Soviet Republics^ ' ■"'' '" ■ ■ ' ":
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III. THE PHESENT SITUATION OF THE ENGINEERING INDUSTRIES IF WEST AFEICA

5, A large part, more than half, of the activities carried on in African

engineering establishments at the present time, consists of repair work,

i.eo motor vehicle repairsblacksmithing, etc. In estimating the output

of the domestic engineering industry in terms of its consumption of

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

content of repair work is low compared with that of normal manufacturing

operations. Similarly, a substantial part of engineering consists of

assembly work based on imported parts and using virtually no steel. In

the following description of the present state of the engineering indus

tries in each of the West African countries., estimates have "been made

of current steel consumption taking these considerations into account.

In doing so, it has usually been necessary to estimate the quantity of

output from value figures using the conversion factors given below.

The repair of'railway rolling stock is not included in the survey*

NIGERIA: Industrial Survey, 1963

Metal products

Eleotrioal equipment

Boat "building and

Motor vehicle and

bicycle assembly

and body building

Motor vehicle repairs

Total

No. of

estab

lish

ments

28

7

3

14

87

139

No,

Snployed

3804

238

524

1522

6675

12703

Wages

and

Salaries

$1000

2030

126

342

1030

4730

8260

Gross-

out

put

giooo

I63OO

695

860

26500

49000

93355

Indus

trial

costs

$1000

9500

383

270

24700

34800

69653

Value

Added

$1000

6800

312

590

1800

14200

23702

Gross

Output

tons

47000

70

820

12000

6000

5989O
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6* 'Biere were 28 establishments in this industry ±n 1963. Fifteen

of these operated in largo mechanized factories employing over 100 per

sons*, and ■■heir output .in terms of value accounted for 94 per cent of

the total ontptrj of the'industry. Total'output' (sales) amounted to'

£6O2 million ($11*5'million) and inoludod a wide range of products/

Oi-ring to the limited nruncer of establishment's producing some of "the

products, it is not possible to specify all the"products of the industry

in the table below.' The quantity (weight)'of goods produced has been

estimated from the fig-ores of average value per" ton given in the last

V

1963

Product
Value Quantity

Metal doors and wixdows

Cans; steel..di'uru.3 and

bhGr notal

IOJO;

1660

2900

3660

2770

17490

3550

1260

...9OO

725O

7300

7450

4746O

500

800

20CQ.

400

500

...200

, 500

7O From the above tables it may be seen that am.ual output per^-p^rson ■

employed amoixntecl to 11 tons in terms of steel consumption? and .to'!.',

$4300. in terms of -7aluo« In .terms of .-value added, annual output; per .

person, enployed. amounted to- $1780, ¥ith the exception of exports of

metal'costa-iners1 to uol^abourn/ng^rican ■countries"wh'ichViif""1963'j was "

valued at £27^000 ($75sOOO and 150 tons) all the products of the industry

were for domestic consumption,, About tRO-thirds of the domestic market

■was supplied by imports and tho main items imported in 1963 are given

"below*
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1963

Product ' Value Quantity
_____ •■ •'■■ US$1000 Tons

Corrugated roofing sheets 8?9OO 44,500

Enamel household utensils'■ ■ ' ' 6,000 15,000

Aluminium household utensils 151 190

Other household utensils 865 1 000

Metal containers . . 2?670 . 5j3Oo

Steel doors and- -windows l?37O _ goo

Other.steel structural parts - 2,420 4 800

Wire fencing ?20 " ^

nallS - 860-
iato'*al 23,956 80,590

total expenditure on material consumed by the industry was $10,4

million,-of which $9*5 million was metal.

Electrical

8.,- This industry comprised two manufacturers of gramophone records, ■■

two factories assembling radio receivers and three electrical repair > '

Plants, ■. Bnployment in 1963 amounted to 238 persons. Total, sales-, includ

ing, a small amount of repair work, amounted to $68O3OOO, and the cost '

of material used by the .industry, all of which was imported, accounted "
f°r 58.;'-:per cent of total costs,

9, Of the three establishments included in this industry in 1963,

one was engaged mainly, in marine engineering, while two were owned'
by regional development .-corporations and undertook, in. addition, boat

building. The total value of work done was $731,000 of which' 216,000 '

came frcm the sale of boats, total employment in the industry was 52

persons, 267 being employed by the two plants owned by statutory cor-
porationsa . ...
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Value

Boats
■

Marine engineering

731

Quantity

220

600

820- ■

motoi"

1 46 TO. ln ,he aBSembly

83 per oeat of the ,

a ^lue of abou-i S9 million w

employed 1522 persons, of

was carried out

11p One
n imporiant industry i

of labour, with a ^

in the country

x:193of6}615-
r oontrolling estatlishffients Qp ^

sales amounting in 1963 +0 eM 7 ^n- ,

yielded 456 „ • Wh °elptS for ^aigelded. |5.6 mxll.on. Total expenditure on materials a.ounted to
million. As shorn in -the fo-Uo-rijMr +aMP +>, • -^ . ^

and gaTe t,e ,,g, s ad^ , ^s uit- Ja-an^st added %?alue per employee

Wage Value'"added, per
person employed

products ;■;■■■ '

rd.sai equipment

biiiading and >epa±p ■"

■Motor vBhi-clo and Mcyole
assembly ■

Motor Yshlols z'Gpairs

530

655

1 340

715

1,180

2
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Estimate of domestic production

12, The coverage of the 1963 survey was restricted to establishments

primarily engaged in manufacturing, employing ten or more persons and

with a minimum annual value of production of £100 ($280). In engineer

ing industry in the majority of developing countries as will "be il

lustrated below, "between 50 and 60 per cent of total employment is in

small establishments employing less than ten persons* Assuming this

to "be true of Nigeria, then employment in small engineering factories

is estimated at about 15,000. These factories are mainly engaged in

repair work on motor vehioles, bicycles, radios, etc., and in black-

smithing and the' consumption of steel per person employed is estimated

at about 1#3 tons per annum, compared with about .5*4 tons per annum

in the larger establishments.

Small

establishments

(under 10 persons)

Larger

establishments

(10 persons & above)

Total

Employment

Gross output

Value added

Steel content

15,000

$40 million

$15 million

20,000 tons

13,000

$95 million

|24 million

60,000 tons

28,000

$135 million

$ 39 million

80,000 tons

13* In the case of Ghana, figures are available for all establishments

and as they are probably typical of Afrioan enterprises in general,

are significant as showing the importance of small -establishments employ

ing less than ten persons. As shown in the table overleaf 51 per cent

of employment in the engineering industry is contributed by factories

employing less than ten persons and excluding establishments engaged

in the repair of motor vehicles which in this case is carried on mainly

in large factories, the proportion rises to 73 per cent. Total employ

ment in 1962 about 29,200, of which about 15,000 were engaged in small

repairing shops employing less than ten persons and about 10,000 in

the larger establishments of the motor vehicle repairing industry.
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Only about 4?200 people were employed in manufacturing as normally under

stood. The value and quantity of output is estimated in the following .

table, ' ■■■-..:.•

Type of Establishment

Employing 10- persons[

or more ..

Employing less, than

10 persons

Larger motor'vehicle'

repairing

= Obtal .

ffirnpi nT—

■ ment

■ . ,4,200

15,000

10,000

.29,200

1 mil.

18

40 -

70

• -128 -

Value

added'

$ mil ."

9,

15 ■ .

.21 .

45

.-.Steel

. Total

42,000

19,500

. 10,000

71,500

Consumed

.. ; .Per

■'

(Tons)

.head

no

1.0

2.4

■ ■ '■ -- SMEGAL .- .

14- There were 25 establishments employing 820 persons in the metal-

working industry in Senegal in 1962, of which five employing more than

50 persons accounted for 500. Transport equipment manufacturing con

tributed an additional 6$'6, of which a truck assembly factory accounted

for 200 and two ship building establishments for 420. Total employment

was estimated at 1476 and the quantity of output in terms of steel con

sumption at 13,5 thousand tonso Estimating the number employed in small

establishments at about I5OO with an annual production of.2,000 tons,

the following totals are obtained* . ...

fT^rpe..of establishments

Value

Employ- Output added

ment -$> mil. $ mil,

Steel Consumed (Tons)

Total Per head

Employing 10 persons

ox more ■

Employing less than

10 persons

Total .

,480 9.5 2.8

1,500 ■ 4.0

13,500

2,000

2,980 . 13.5 4.3 15?5OO

1-3

5.2,
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IVOEY COAST

15. Employment arid output in the engineering industry of the Ivory

Coast in 1963 is estimated as follows:

Larger establishments Production

tons

Finished structural parts,

structures

Drums and tanks

Cans, tins, boxes

Household utensils

Metal furniture

Hepair of motor -vehicles

Sub-total

Small establishments (estimated)

Total

2,400

2,200

1,400

600

1,100

2,000

9,700

2,700

12,400

L Output

$ 1000

1,200

1,100

860

600

600

5,000

9,360

5,000

14,360

Value

added

$1000

600

500

400

350

350

3,000

5,100

2,500

7,600

Employment

280

240

43

74

120

2,000

2,757

2,500

5,257

16. The table overleaf presents in summary form the present state of

engineering activity in the countries of the West African sub-region.

Total production in terms of steel content is estimated at 207,300 tons

of 22 per cent of consumption. The proportion is highest in Ghana at

36 per cent, falling to 27 per cent in Senegal, 19 per cent in Nigeria,

17 per cent 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 (excluding iron

and steel) account for over one-third of total imports into most coun

tries including Ghana which already has a substantial engineering

industry.

17, Q3ie most 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 fabricated in struoturai'engineering works

in all countries but because of the handling facilities, sawing, and ■;

welding techniques required the heaviest structures are made- only in

Nigeria, Ghana and Senegal. The■structural engineering works ioften-

include in their activities the manufacture of window and door; frames

and metal furniture generally.; Most countries have also factories/fenu-

facturing hollow ware for-domestic use. Metal containers.for I commercial

purposes are less generally manufactured,, depending in the' case of.0ans,

for example, on the availability of exportable agricultural produce*■■

Wire and wire products are made mainly in Nigeria, Ghana and Dahome/.

18. The next most important activity in terms of steel oonsumedjlsf-

the manufacture and repair-of :transport "equipment, aooountiug: on^thjs.

average for about one-third of steel consumption and two-thirds oif lvalue

added by the engineering industry. The repair of road vehicles,: rail

way rolling stock and ship's is a most valuable introduction to engineer

ing in underdeveloped countries since it is easily embarked upon an;d

is free from competition from abroad, as repairs are necessarily under

taken in the country where the vehicles are used. Production off'nenr

road vehicles falls into the two main categories of complete assembly

and partial manufacture. Light commercial vehicles are assembled'from

imported parts, the method of'assembly often being the same as in Europe.

Notable examples are the -Bedford assembly plant in Nigeria and the

Berliet assembly plant in Senegal.

19- The railway repair: shop in many African countries is usually t,he

largest engineering establishment. In the main shops, rolling stock,

including locomotive wagons and carriages, are maintained and repaired

according to a regular schedule, and the more rapidly wearing parts

such as brake blocks,, axle boxes, springs and many other components

are manufactured in the. foundry, forge and machine shops-of the works.

In some countries, e.g.., Mauritania and Dahomey, the manufacture of

wagons and carriages u&ing imported wheels and axlss is undertaken.

Dry dook and slipway facilities for ship repairing and building exist

in Ghana (Tema), Senegal ..-(Dakar) and-Nigeria, and ships up to about

500 tons are built, although capacity is much greater.
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Light "building components, are fabricated in structur&l/.'engineering works

in all countries "but because of the handling facilities, sawing, and

welding technicuos req.uir.ed tlie heaviest, structures' are made only in

Nigeria, Ghana and Senegal. The structural engineering works often,

include in their activities the manufacture of window and door frames

and metal furniture generally* Most countries have also factories i'manu-

facturing hollow ware for: domestic use. Metal containers for commer-cial

purposes are less generally manufactured, depending in the case of jeans,

for example, on the availability of exportable agricultural produce;.

Wire and wire products are made mainly in Nigeria, Ghana and :Dahomey.

18. The next most important activity in terms of steel consumed.~is'.

the manufacture and repair of. transport equipment., accounting 0*1 t&e

average for about one—third of steel consumption and two—thirds of lvalue

added by the engineering industry. The repair of road vehicles, rail

way rolling stock and ships is a most valuable introduction to engineer

ing in underdeveloped countries since it is easily embarked upon-aijid

is free from competition from, abroad, as repairs are necessarily under

taken in the country where the vehicles are used. Production oit.n^K

road vehicles falls into the two main categories of complete ;ass.emb:ly

and partial manufacture. Light commercial vehicles are assembled from

imported parts, the method of assembly often being the same as in |brope.

Notable examples are the /Bedford assembly plant in Hlgeria and the \- ■

Berliet assembly plant in Senegal. - ■ ■ f

19• The railway repair shop in many African countries is usually

largest engineering establishment- In the main shops, rolling stock,

including locomotive wagons and carriages, are maintained and repaired

according to a regular schedule, and the more rapidly wearing parts

such as brake blocks, axle boxes, springs and many other components

are manufactured in the foundry, forge and machine shops.;of the works.

In some countries, e,g«, Mauritania and Dahomey3 the manufacture of

wagons and carriages using imported wheels and arlor. is undertaken*,

Dry dock and slipway facilities for ship repairing and building exist

in Ghana (Tema), Senegal ;(Dakar) and Elgeria? and ships up to about

500 tons are built, although capacity is much greater.
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20, Hie production of machinery is the least developed of the engineer

ing industries and most of the.output, consists of repairing imported

machines- While the national market is not large enough to. rjus.ti|'y ..

the'production of specialised machines,, there, is, often a sufficiently,

large, market for the manufacture of accessories-in. general use, such...

as "valves, and pumps and equipment for the basic industries,, i.e.., grind

ing equipment, for. the mines, milling equipment for the processing,of .

agricultural produce and agricultural implements.. Apart from such . ,

examples as the manufacture of light plows in Senegal and pump assembly

in Higeria, very Jit tie exists, however,. at present- ;.

21,. : As .shown. An. .the..table. abqveJ,,output..per. head ;in. the .larger establish

ments1 measured in terms of steel bontent is "between nine and ten tons

pef""ahnum.; This' is about 'one-third of- the productivity itr European

plants which are, however, usually much larger. For plants of a com

parable size, it is estimated that productivity in African factories

would be.about two thirds of that in European factories. In terms- of

value added, the output per head in the smaller establishments employ

ing less than ten persons is only about half that in the larger ones.
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,...:.. . IV. DEMAND PROJECTIONS

22. Since engineering goods; either direcily in'the form of steel for

construction, or indirectly in the form of machinery and vehicles, enter

into all sectors of the economy, it:is reasonable to relate their consump

tion to the development of the economy as measured by the gross domestic

product.' Ohe following table shows the level of GDPper head in: the'

various West African countries1 in 1963 and the' corresponding level of

total'engineering goods consumption, "■'■ : -

Engineering goods^ consumption and GDP ■ : =■= ■ ■ .■

Country
GDP/capita. SGC/capita:

Upper

Dahomey ■.: ;■ -.

Mali. .- -

■Nigeria . ,. ■■

Gambia •,:-.:'■_. vj..>.

Sierra Leone

Mger

Togo

Mauritania

Senegal

Ghana

Ivory Coast

Liberia

45.

69

■70

71

:..71

79

82

85

157

195

200

216

218

2*2

.-5.8

2.9,

:;7'"-7'

I8.4

2,1

7.9

11-7

17.1

26.7

20.2

48.0

A regression line (see chart) fitted to the above data gives an

elasticity of 1,426 for increases of steel consumption per head in

relation to increases in GDP per head. This compares with a figure

of 1.145 for "the countries of the East African sub-region (Document

E/dSF.14/lHH/9O). For projection purposes an elasticity of I.45 has

been assumed so that for the sub-region as a whole corresponding to
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the expected increase in GDP por head of 3=1 per cent from I963 to 1970?

* that of engineering goods should increase by 4*8 per cento After taking

account of expected population increases, this gives a total of 7 VeT

cent per annum;,

This elasticity will not continue indefinitely and in fact for

developed countries the figure is usually fairly close to unity. The

available evidence suggests? however, that it may continue over a period

of about 20 Tear3 and increases of this magnitude as the followxng table

shows have i;i fact been obtained daring the last twenty years in many

countries w!s.e»re consumption, as in Af:eioa? was initially at a low level.

The table shows increases in consumption of engineering goods per head

in the -twenty years subsoquent to 1936/38 in a number of countries with

an initial ooncussp'tion bolcw 50 kilogrammes per head- The rate of

increa.se of GDP in these countries during the period was between 6 and

10 per oont per annupu Only in the case of Portugal? Turkey, Greece

and US.R has the inoroaeo in consumption been relatively small,, and

in the UAR during the last five years of tho period an increase in

consumption por head of 75 per cent i-j^s achieved*

EGC/qap EGC/eap

1936/3 1956/8 !
' ~ ■ '■: ' increase
kg kg;

Brazil 11 37 340

Yugoslavia 17 78 46O

Italy C32 143 300

Israel "til 145 350
Poland 30 195 65O

China 3 20 670

Venezuela 37 10,5 285

Hungary $Q 174 350

Eoumania 22 124 5^0

Spain 15 70 465

Portugal 23 41 180

Turkey 10 14 • 140

Greece 24 33 140

UAR 1^ 22 150
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23. The'above relation between increases in GDP and increases in total

* engineering goods consumption has "been used to make demand projections

for each country in 1970, and I98O as shown.in Annex II. In doing, so,

•' "the actual consumption for each country, in I963 has been taken as the

base figure, rather than the theoretical consumption corresponding to

its gross domestic product. Ehis is because the actual level of

consumption reflects, in addition to the level of GDP, certain features

special to each country, e.g., the economy of mining countries such

as Liberia and Mauritania is more steel intensive than that of non-

mining oountries and in the preceding chart the points for these countries

lie about the trend line,

24, Total consumption 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 consumption per head from 10 kilogrammes to 22 kilogrammes,

i.e., by 2,2 times, which is realistic having regard to the experience

of other countries. Tfi.thin. these increases, changes are expected in

the relative importance of the various-groups and categories of engineer

ing products and a study has been made of the relation between increases

in total consumption per head,and the percentage which each group forms

of this total. The results are shown in the following charts*. With .

increasing consumption per head of engineering.products, the proportion

consumed directly as 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 consumption reaches 50 kilogrammes.per

head. At the same time, the proportion oonsumed in the form of mechanical

engineering products rise's from .about. 10 per cent to 15 per.oent. These

trends have been used in making the projections by category given--in

Annex III. In doing so, the trend is taken in relation to the actual

- pattern of consumption in each country in I963 which reflects local .

conditions. For example, in the mining countries, Mauritania and

Liberia, the proportion of steel used in construction amounted in 1963

to 34 per cent and 29 per cent, respectively, compared ■

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

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

respectively, compared with 9 per cent in Nigeria and Senegal*
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V. OHS TYPE, SIZS AHD LOCATION OF ajGIEESRIire WORKS

25, From the purely economic point of view, metal processing works

. like, other factories..should be located at the point of lowest cost,'

including the cost of manufacturing at the site and the cost of

assembling raw-materials and delivering the finished products to the

market. In general, in metal processing, raw material (metal) losses

are relatively small and since the cost of transporting finished

products per ton mile is from two to sir times as high aa the cost of

transporting raw material (steel sheets or sections) factories are
located^near the market which als<v tends to be a local or national

market, ais tendency is stronger, for e^mple, in the foundry "

industry where processing looses are high, raw material (scrap) is'local-

ly avaxlable and where there is also a local market for repair work

and construction. Similarly, in the canning industry where the'trans
port cost of tins is about eight times as high as on tin pXate, pfodW

tion of cans is located in the agricultural areas which also saves the
cost of transporting the produce. ■■ , : ■. ■

,26. Ihe location and accessibility of the market is: determined by the

transport system-and the distribution'of population. The population "
in the larger towns are located mainly on the coast, in fact with the

exception of Nigeria and one town in Ghana (Kumasi)'there are no towns

with a population of over 50,000 in the interior apart'from the capitals.

In fcgeria,; howevsr, there are many large towns in the Western Hegion '

between Illorin. and Lagos, in the Astern Region between Onitsha and

Port Harcourt and in the northern Region between Kaduna and Kano, and'

the density of population is generally greater than in'the other West'

African countries. ■■ Bje road'and railway system operates mainly from

the coast to the interior.: fest-wesf communications'are less'developed,
there are no railways.although the railway'system of' Higeria itself

is fairly well dev^Lbped, One'general market division of the' sub- '''.'"

region in the interior-^S:«herefore around the capitals' together'with

the Northern Region,** Higer^ and on the co&t^round tte capitals '

together, with :th.e fekoradi region in Ghana and^ the' Port Harcourt '
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region in Figeria. It will be realised that-as the Mgerian market

accounts for: about'45; per cent of engineering goods, consumption and-

has a relatively well developed transport system.as well, as a high,

density ot. population it is a favourable area for industrial develop

ment, ,For the same reason the small markets o.f the interior are

relatively unfavourably situated. . ' . .

27, These market divisions are less significant for,high valued pro

ducts; engineering products'costing US$1,900 to 2,500 per ton will be

more efficiently manufactured and transported.on a sub-regional scale

than structures or castings costing $250 to $500 per ton, for which ■

transport charges over a distance of 500 miles will amount to $16 to

■ f50 per ton according to loadability. It would be possible therefore, ;

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

multinational factories'.manufacturing high valued products.

28. Off-setting the tendency towards a.number of local or national

factories are the economies of scale and lower manufacturing costs which

can be obtained by producing on a large.scale for a sub-regional market.

These economies consist, first of all, of superior processing methods,

e.g,, the use of more powerful machines-which, work faster and shape

metal more quickly,.the shaping of metal by pressing instead of cutting,

the use of special tools in presses, etc. In some cases, e.gfl? the

pressing of car bodies for passenger cars and the-manufacture of some

components for engines, these economies:are decisive, .Eae second economy

■ of;..scale comes ffom the .possibility of a greater division of labour

allowing the operatives to specialise on particular jobs. This is

important'under-African conditions since the efficiency of African

labour is much higher on repetitive work. The third economy arises,

when the scale of operation is sufficient to use to.the full the minimum

managerial and technical staff necessary for.the process in question

.and.to secure, full time operation of plant., and machinery by being able

to switch production when necessary and so operate on a three-shift

basis. In the short-term, this is probably the most important economy

of scale since technical staff and machines are both very expensive
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in relation, to the level of African wages and'to achieve it many.establish

ments make a variety of products and sacrifice the first two economies.

The fourth economy derives from the fact that, in general, the capital

investment per unit of production is smaller in a large factory than

in a"small one. This economy must be linked, of course, with"the

possibility .of making- as closely ^ possible "to a tbree-shift contin- ■

uous

29. On the basis of a consideration of manufacturing operations in

Europe and the United States, a minimum size has been established for

typical plants in each group of engineering activities (Annex IT). Under

African conditions it may be assumed that' the labour force will be about

half as large again as in Europe, i.e., that productivity will be two-

thirds -of European productivity,, and one-third of productivity in United

States; small plants/ and'the investment per unit about ona-third higher.

It will be seen (Asinox IT) that these plants usually lie in'the range

of 200 to 500 persons employed under European conditions. ■ Below this

figure, and even assuming that the market is available it is doubtful

whether plant and skilled personnel can be fully employed, and produc

tivity will fall, while above this figure there may bo distribution

and managerial difficulties.
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VI. PROPOSED FACTORIES

3O«. Since it may "be considered that it takes about one year to project

a factory, one or two years to construct it, and another year for training

and running-in? many of the factories proposed below.are not likely to.

coma into production until the 197O'ss so that the following proposals

relate to the demand projection for l<?80. A further reason for choosing

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

an assembly basis and will only subsequently undertake substantial -

manufacturing operations, and the plants proposed below are, in general,

manufacturing plants rather than assembly plants,

31 • The first group in the metal manufacturing division is 69!? i.e.,

finished structural parts and structures, and consumption in this group

is estimated by 198O to amount to about 160,000 per annum^ of which

47s000 in Nigeria. The products of this group are used by the construc

tion engineers who operate in every country3 although the extent to

which they rely on their own or locally produced materials or imported

structures varies from country to country and from product to product.

The main items required ares

70 per cent light steel structures

15 per cent heavy steel structures,, including "Dxidgework

10 per cent scaffold materials

'5 per cent windows and doors.

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

justifies from a technical point of view three factories for the whole

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

they should be located as follows? one of 10,000 tons per annum

capacity in Lagos in addition to,existing factories to supply Nigeria,

Ghana and Ivory Coast| one of 103000 tons per annum capacity in

Freetown to supply Liberia5 Sierra Leone and Guinea, and one of 5?000

tons per annum capacity in Dakar to supply Senegal, Mauritania, and Mali.
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32, The demand for light structures is much greatox and would bo

further Increased up to 120,000 tons by including metal furniture,

e.g., chairs and bedstoads, the consumption of which is comparable

to that of windows'and doors. As the economic size of the plant is

about the same as for heavy structuress it is possible to consider a

factory operating in most countries which, in faot, is the position

at the-present time1,- except that in the smaller markets, output is

only maintained'by producing a great variety of products more or less

on a jobbing basis rather than on mass production lines. Such a

diversification is necessary in the initial stages and a large

proportion of metal products such as tanks window frames9 bed*

steads? commercial motor bodies, are made by the same processes

of cutting, bondings drilling and welding .as the construction"

engineer employs. In Mauritania, Gambia3 Togo, Dahomey, Higers Upper

Volta and Mali,- only such highly diversified .plants can exist-with'a

capacity of from 1>000 to 3?000 tons per annum, and the present-

smaller plants can .expand to this.; .level. In the larger markets, new-

factories of an economic size can be .established for light structures

and there are possibilities of specialization, e.g., in the case of

Higeria window and door frames (3s000 tons)., metal furniture (3,000 tons),

pylons, etc. (6,000 tons), together with factories on general light

structures, i.e., roof trusses, etc., in each of the three'centres,

i.o», Lagoss Port Harcouxt, Kano/Kaduna.

33. The consumption of metal containers (692) in I98O at 48,000 tons

is estimated,to consist of 5 .

. 50 per cent tanks and vats

-.15 per cent . gas cylinders

3Q-per cent. metal boxes and cans, and pliable metal tubes

5 per cent drums for milk, petrol, paint, etc. . .

Some of the tanks .and vats are essentially structural products falling

within the province of the construction engineer and can be made- in

every country. They are easy to produce and difficult to transport.
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In the smaller countries these are included with, light structures, but -

in the larger markets specialized plants are desirable, e.g., one.of- ■

5?000 tons per annum capacity in Nigeria. Other products from flat

steel include boilers and gas.cylinders bent and pressed. Two

plants are proposed, one of 12,000 tons per. annum capacity including ..

5s000 tons for gas cylinders, located in Ivory Coast (Abidjan) and

supplying the sub-region except for Nigeria. The other of 8,000 tons

per .-annum capacity, including 33OOO tons for gas cylinders, .should be

located in Nigeria to supply local requirements.

With 'regard to cans and metal boxes, .there is, as stated a.bove3 a

strong tendency because of .transport costs to manufacture these whore

they are used for canning operations, e.g., for the export of meat,

fish, vegetables and fruit, and such plants are normally established

whore the export market roaches about $250,000 per annum. Present

capacity will at least double by I98O5 location depends on developments

in agriculture but present.indications are for new factories or

extensions in all countries except Mauritania, Gambia, Togo and Dahomey,

34« ' THe consumption of wire products (693) at about 47,000 tons per

annum in 1980, is one of the largest metal product groups and is

estimated to consist of?

"50 per cent wire rope and cablos

20 per cent wire gauze and netting

10-15 per cent fencing wire.

To this shpuld be added the consumption of drawn wire in the form of

nails, etc. (see below) amounting to 20,000 tons. Two wire drawing

works should be established^ one drawing fine.and high tensile wire

for cables and rope with a capacity of from.20,000 to 30,000 tons

per "annum 3 ? and another drawing mild steel wire for fencing, etc.,

with a capacity of 4O3OOO tons per annum. Economies would be derived

by locating these plants'alongside the steel works manufacturing wire

rod, e*g., as proposed in Liberia. .-,.■. ■ ' - ■ '■ ■ • ■
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Two factories each with annual capacity of 103000 - 15?000 tons

are proposed for the manufacture of wire rope and cables? one in

Nigeria and one in LiboriaE

One factory Is proposed for the manufacture of wire .gauze and

nettings with a -capacity of 10?000 tons per .annum3 and located either

in Ivory Coast or Sierra Leone,. A factory already exists in Nigeria.

The.manufacture of wire; fencing for general purposes including

"building should he undertaken in one factory with/ a capacity of 5? 000

to 7?000.tons per annum serving the whole sub-regions-and can "be met

by expanding the existing factory in Nigeria. . ■

35. The total consumption of nails3 screws., "bolts, ' etc,, (the group

694)3 in i980 ^i:L1 bo between 55*000 and 60? 000 tons per annum. The

minimum scale of output is relatively low and each country could

produce these articlos3 but having regard to the high level of

automation of presses^ it would, be desirable for the various countries

to agree to specialize on different size ranges and as far as possible

to undertake production on a larger scale. The principal consumers

are-Higeria with nearly 50 per cent of the total consumption of the

sub-region^1 Liberia3 ?:~—.r-j Ccast., Ghana? Sierra Leone and Senega,l

but a moro' detailed study of the market and present production is

roq/aired before recommendations can be made on locations capacity and

typos., as well as extension'of existing capacities for nails? for

example in Mgeria3 Sontsgal end Dahomey.

'3'6; The estimated consumption of group 6$5 (tools for use in the

hand and with machines)? in I98O is about 25?OOO tons of which

between1 40 and 50 per cent'will consist of hand tools used in agriculture

and foxestryj i.e.s spa&ess forks5 hoes? etc0? and ^0'- 60 per cent,

of other tools for use in the hand or-with machiness i.e. hammers^

pliersy pincers3 spannerSj metal cutting shears3 otc. It will be

assumed-that, about 80. per cent is produced in the sub-region and the

rcst3 ..mainly tools for use with machines are imported.
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The minimum economic capacity for such factories is about 600

tons per pjmum and the consumption would allow of factories with the

following capacitiess

Nigeria, 3?000 tons of agricultural hand tools per annum and

'3,500 toil's per annum capacity of■ other hand tools for local use «

'" and partly, for export (Togo, Dahomey)? Ghana 1,300 tons of :

agricultural hand fools -ind 2,000 tons of other tools for local-

use§ Ivory Coast 1,300 tons .of.agricultural hand tools and

; 1,700 tons-of other tools for own use^ Sierra, Leone 700 tons o£

agricultural.tools and 900 tons of others for local use| Liberia

800 tons of agricultural'tools and.1,200 of others for local use5

Mali 800 tons of agricultural tools and 1,000 tons of other hand

tools for local use and export (Senegal, Mauritania, Guinea, Gambia)s

Upper Volta or Uigor 600 tons of agricultural tools and 800 tons,

of other tools for local use and export (Togo, Dahomey)..

37. The demand for cutlery in I98O is estimated at about 835OO tons,

per annum, and the. local industry should be.-able to cover between 40

to 50 per cent .of consumption. Cast cutlery, pressed cutlery

including knives with blades of stainless steel, table-spoons, forks,

tea-spoons, razor blades and some kinds.'pf scissors, should .be . . .

produced* -The-"basic materials are aluminium silicone alloys and .

stainless steel, of which import of stainless st.ool will.be required.

Factories with annual capacity ranging from 20 to 400 tons (see Annox V)

can be established in the various countries to.moot, domestic requirements.

38. The demand for, household equipment in I98O will, amount to- about

143,000 tons per annum", of which about-: 60 per cent, will; consist of .,

• domestic utensils like holloware- and enaraelware, 20 to 25 per cent of

domestic stores,' boilers, cookers, et.c, (non-electric) and- the. _

remaining percentage in other household equipment, .

The total demand'of holloware, about 35,000 tons, will, consist,

of aluminium holloware amounting" to about 8,000 tons and enamelwaxe

of about 75,000 tons", ; Almost; the whole consumption of aluminium
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holloware in the sub-region could be covered by domestic production in

existing or new factories in Ivory Coast, Guinea,;, Ghana and Nigeria.

As for enamelware, the local industry should be able'to cover about

80 per Cent of consumption and factories with a capacity of between

2,000 and 6j000 tons per annum can be located 'or existing capacity

expanded in Ivory Coast, Senegal, Sierra Leone,- Liberia, ■ Ghana and

Mgeria. :' ' "

The demand for stoves, boilers, cookers, etc.? will be in the

range of about 30,000 to 35?000 tons per annum and will consist partly

of simple stoves burning wood and coal (about 10,000 to 15*000 tons) and

partly of domestic gas appliances,' like kitchen and cooking ranges?.

boilers, 'water heaters3 oil stbves3 'etc. (about 153OOO; to 20,000 tons).

By supplying the market with about 60 per cent of demand by domestic

productionj there will be room for four to five factories for the

manufacture of stoves each with an annual capacity ranging from 1 to

3 thousand tons, and. three factories for domestic gas appliances,'

each with annual, capacity from 3 to 6 thousand tons. The main markets

for these goods will be Nigeria, Ghana, Ivory Coast, Sierra Leone,

and Senegal, in order of importance, and the factories could be located

in these countries.' ■ . ...

39. ■.. Group..6989 consisting,of miscellaneous manufacture, of metal,., is., a

large, one with an estimated consumption of about $0,000 tons in I98O.

About .50 per .cent of the total consumption is taken up ~bj different .

articles.of iron .and steel not elsewhere specified and most of them will

be .imported-because of their.speciality. Apart.from this .group of

products, .important categories;: are .locksmith's warps, . lock.?,., padlocks

and keys, hinges and catches, accounting for between 20 - 25 per cent

of consumption, i.e., about 20,000 tons per annum, iron and steel

..chains for about 5 per cent or 4,500 tons, springs and leaves for

springs for about 6 per cent or 5?400 tons, stoppers, crown corks,

bottle caps, beads and spangles, soldering and welding rods,' name and-

sign plates, etc., for about 6 - 8 per cent or 5?000 to 7500O tons,
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pins and needles and metal fittings of a kind commonly used for articles

of apparel.,. travel goods3 eta, for about 2 per cent or 1,.8OO tons-,, and

safes and strong boxes for about 2,700 tons. Most of the articles:

ere of high value (the average is about US$ .1,500. per ton),...requiring- a small

quantity of raw materials (mostly in form of rolled or drawn -steel)? small

transport expenditures, and can be produced on•.small pressing lines, .

Due to these facts, location of the new establishments is advantageous

for the countries in the interior where the construction of engineering

industries demanding large quantities of materials is not possible or

reasonable, - - ......

4-0. The next three divisions concern the manufacture of machinery,

both nonr-electrical and electrical and transport equipment and give

rise to factories in which a variety of components are manufactured

and then assembled into complete machines or vehicles. At"present,

most of this work in African countries is assembly work ba,sed on

imported components,' For the I98O projections given below? it is

assumedj however3 that the factories envisaged will be manufacturing'

most of their requirements, although they may begin with substantial

imports of components. In many'oases, the s:izc of the market is

sufficient for only one factory, but as the market 'increases there

will be a possibility of either two factorioss or of manufacturing

components in specialized1 factories at a number of. places in the sub-

region. In any event5 some more general components or accessories,. ■

e.g., starters' and dynamos for .internal combustion engines', electric "

accessories and accumulators" for motor cars3 disc wheels, etc., can .-

be specialized in this way = from the beginning.: As many of these; ' .--■

plants produce high value products, they can be located virtually-

anywhere. ■ " " ■ ■ :■■■■' ■ " -1 ■■ ■. ' ■■_..■

A further point in connexion with the manufacture of machinery

and transport equipment is the desirability of accepting some limitation

on variety at an early stage so that the market for new equipment can

be reduced to a manageable number of types and the production of

replacement"parts facilitated.
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41« The first group in the. machinery division is the manufacture of

power generating machinery (ill) for which the demand.in 1980 will

amount to 60,000 tons. Of this, 60 per cent will consist of internal

combustion engines and 20 to 25 per cent of steam generating "boilers.

If .it is assumed that about half the requirements for internal

oombuBtion engines can be met by local productions say up to units .

of 50 .h.p.j then there is room for two. factories each, with an

output of about 10,000 tons per annum or 15?000 to 20,000 engines,

The main..markets for these engines .will be Nigeria, Sierra Leone

and ..Ghanaj .in order of importance., and the factories might.be located

in Nigeria and Sierra Leone, or alternatively' four smaller.factories .

producing from 8,000 to 10,000 units per..annum could be located in _._

Nigeria, Ghana, Sierra Leone and Senegal. ...

S.team generating boilers should be produced in a sub-regional .

plant of 10,000 to. .15,000 tons annual capacity. Bocause it is a big

consumer of material .in the form of pipes, plates,, shapes,, sections and

cast iron, the factory should preferably be attached to the steel .

works in Liberia.

42. The. consumption, of the next grqtp, agricultural machinery,

(712) is estimated at about 110,000 tons in I98O. :Important categories

are agricultural, tractors and accessories accounting for between 50

and 60..per. ce,ni>.:.pf consumption, i.e.,. .55,000 tons per annum, and

agricultural.^machinery, and appliances for preparing and cultivating

the soil, for harvesting, .etc., accounting for 20 per cent,.' or about

20,.000 tons per. annum,. The total consumption of tractors is estimated

at between.30,000 and 40,000 .units and between 27,000 and 32,000 of

up to.about 50 h.p. should be produced and the remainder imported. In

this case a sub-regional market is necessary and Nigeria and. Ghana-

probably offer the cheapest location "for new plants.

It-would be desirable to have close co-operation and ca-or-dination

between the producers of -types and accessories for locally produced

tractors. Perhaps the production of smaller units, say, up to 25 h,p.
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in Ghana with about 123000 - 15?000 tractors per annum and production

of units about 25 hop, in Nigeria with about 153OQ0 ~17?00G tractors

per annum would give a good result. . '

Of the market for agricultural machinery<, about 6s000 to 8s000

tone per annum (about 6 to 7 Per cent of the total consumption of the

group 712)3 will consist of ploughs,, both for use with tractors and

with animals. The present capacities in Senegal and Niger accounting

for about 600 to 700 tons will bo sufficient to supply the domestic

demand "of these "countries and the demands of Maurit"ania3 Mali a,nd

Upper Volta. Important markets are'Nigeria with a demand of about

3,500 to 43OOO tons per annum,, and Ghana and Liberia^ each with about

1,000 tons. One new plant in Nigeria with a capacity of 3>0QQ to

4j000 tons for local use, and two factoriess each with a capacity of

1j500 to 2,, 000 tons per annum, in Ghana and Liberia are proposed.

The remaining agricultural machinery? i.e., harvesting, sowing,

threshing, etc.? equipment should be manufactured in two plants,

each with a capacity of from 5,000 to 6,000 tons, located in Nigeria

and Liberia.

43. In the office machinery category 714? "with a total demand of

about '5s8OO tons in 1980, the main products required are typewriters

with" about 35 per cent of the total demand or 200?000 - 250,000 ■

pieces, office ma,chines mainly duplicating machines with 35 per cent or

40s000 - 60,000 pieces and calculating and accounting machines with,

about 20 per cent or 150?000 - 200?000 pieces. Between 60 to 70

per cent of the total demand should be produced"in the sub-region.

Three specialized sub-regional factories for the main groups mentioned

are proposed with a location in the interior as follows*0

A factory manufacturing typewriters with a capacity of 120,000

to 150,000 pieces located in Upper Volta, a factory manufacturing

calculating machines with a capacity of 1003000 - 140,000 pieces

in Mali and a factory manufacturing office duplicating machines

with a capacity of 30s000 to 40?000 pieces in Niger.-""
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44. m the metal working machinery group (715), .demand-by I98O ■

should roach between 11,000 and 12,000 tons .and about half, say,

5,000 to 6,000 tons, will consist of a number of. relatively simple'

machines which should be produced in specialized factories .each-

catering for the wholo sub-region. These factories would employ. ■

from-20 to'300 people (S£e Annex V) according to capacity., and .product
and should be located as followss. ■ . . ■ .

(1) Vertical .bench and hand'drilling machines with an" 'annual
capacity of 1,500. tons or. about 40,000 - 60,000 pieces in

Senegal.

(2) Hand-operated machines for.sheet working, i.e., bending,

rounding and flanging machines, shears and metal cutting

saws with an annual capacity.of 2,500 tons"in"Nigeria.

(3) A special factory for the manufacture of simple lathes and

■ shaping machines for repair'shops with a capacity of about

. ■ '2,000 tons in Ghana.

(4) For the manufacture of tool .grinding machines,, five factories

each of capacity 200 tons per .annum may be constructed-in

Dahomey, Togo, Gambia, Guinea and Mali.

45. Total consumption .of the textile and leather-machinery group :

(717) will amount to 20,000 tons, by-1Q.80, of which from 12?000 to
15S000 tons will be textile machinery., ■ ' ■ * ' ■ "

. Owing to the necessity of using different kinds and sizes of

highly specialized machines with very high level of automation, the

local.production of textile machines in .the sub-re£ion for the period

until 1980 is not recommended. . ■ . ... ■

The demand for sewing machines of all kinds will amount to about

15. "to 20 per cent of the total consumption, .i.e.'about 3?000 to 4?000

tons of which about 100?000 units will be represented by domestic

sewing machines. These should be manufactured in two factories ■ ■ " '■

employing about 500 people, one in Ghana and the other in Senegal,"'
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46. The group machinery .for special industries (718) is a group with

a demand expected to exceed 120,000 tons per annum in 1980. It

includes., more specialized items such as paper making machinery, glass

working- machinery "and printing machinery, but it also includes

machinery generally required in the sub-region for milling and food'

processing, mineral crushing,, road making,, etc, The distribution of

machines required-is estimated at? '

20 per cent food processing

60 per cent excavators for mining and road making

5" to 10 per cent mineral crushing and sorting

About half of the total demand for food processing machines

should be produced locally and three new factories are suggested!

. .For milling, grinding and sifting machines with a capacity -of about

5?000 tons located in Liberia!

For manufacture of industrial washing machines and peeling

machines for fruit and vegetables with a capacity of about

2,000 tons per annum located in Guinea? for cutting, mincing

and mixing machines for food and sawing machines for butchery

■ with a capacity of about 4?000 tons, located in Ghana or Figeria.

As for the excavators, the specialized types for the mining industries

in tho sub-region will have to be imported for the foreseeable future,

but it should1 bo possible to produce locally smaller sizes, and typos, .-,,

of excavators for. clay, sand and different kinds for construction ,

works. Three or four new factories are' proposed, each with an

annual capacity-of 5,000 to 6,000-tons and located in Nigeria, 'Ghana,

Sierra Leono and Senegal. ■ " " "

A sub-regional plant for tho'manufacture of stone and mineral

crushing and sorting equipment with a capacity of 6?000 to 10,000

tons should be. located in Liberia.

47* The market "for machinery and appliances (719) is tho largest

machinery group with a demand expected to exceed 200?000 tons per

annum in I98O manufactures and will include the following main typos

of machines s ■ ■ . ■■
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10 - 15 per cent Pumps and centrifuges

5 per cent " Valves' and similar appliances

20 per cent ■ Lifting..and loading machinery

10 per cent Weighing machines .

It will be possible to construct plants for each of these types and

to cover about a half of the total demand.. For the manufacture of

valves, cooks, etc,, (frpm bronze and other copper alloys) a sub-regional

plant is proposed with a capacity of 39O0O to 5?000 tone.pop annum end

located in Mauritania. . For light pumps and centrifuges two or three

plants with 2,000 to 3? 000 tons capacity and for medium pumps two ■■

or three of 3,000 - 4,000 tons. Two or three plants of 3",000 to

4,000 tons annual capacity would meet requirements for1 weighing

machines, two of 4,000-to'5,000 tons could provide winches and hoisting

equipment and four or six of 1,300"to 2,000 tons could produce belt

and lath conveyors. These plants would be located in ..the principal

consuming countries, i.e., Nigeria, Ghana, Ivory Coast, Liberia,

Senegal, Sierra; Leone. ,■"■;•■ " ■ •■ ■

48. The second division of engineering goods consumption, consists of

electrical machinery, apparatus\ and appliances. The demand for

electric power machinery and-switchgoar (722) will amount to 32,000

tons by 1980 and 70 to 75 per.cent will:consist of generators,

motors -and transformers and the! rest of switchgears, resistors,

relays,- etc. -It is assumed that about half.the requirement of this

power machinery and apparatus can be met by local production, say ' ''

up to units of .200 M in electro-motors, up to 25. ™ in transformers

and up to 3j000 A in switchgears.

There is then room for factories as follows % . . ■.

(1) Five factories producing electro-motors up to 5. kW, each ;.

with a capacity of.about 300. tons per annum, located, in .Dahomey,

Togo, Malij Upper Volta and Niger. ... ;
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(2) Two factories for. electro-motors from 5 to 10 leV, each with

an annual- capacity of 1,500 tons, located in Ghana and Senegal.

(3) One. factory manufactaring electro-motors and generators

above 10 ¥ with, an- annual capacity of about 33OOO tons,

■ located- in

(4.) Two factories producing transformers up -to 5 kVA each

with a capacity of about 500 tons per annum, located in

Coast' and Storra Leonee;. ' . : . -. ■

(5) -T^0 .factories producing regulating transformers up to 25 lcVA

each with a capacity of about 500 to 700 tons, located in

...Liberia or Ghana and Guinea, ..

- (6) One-sub—regional factory manufacturing switchgears up to'

■ ; 3j-000 A, with an annual, capacity of. about 2,000 tons, located

■'■■'■'-■■'■■■1>:'in Liberia, ■ . . ■ . ■ ■

(7) ' Five factories for switches and electrical accessories such

as sockets, socket plugs, etc., each with a capacity of.20 tons

"■'■ ' por annum3 located in.Mgeria, Ghana,- Sierra, Leone, Senegal

'' ■ and Ivory Coast. .■.-■■■

49. The demand for equipment for distributing electricity - Group. . '.

723, is estimated at about 44?000 tons in I98O. Almost 80 per cent of

the total consumption will consist of insulated wire and cable. About

8,000 to 10,000 tons of copper wire and cable up to 20 mm in diameter

could be produced in r, sub-regional plant located in Mauritania and the

whole demand of about 10,000 tons of aluminium wire and cable could be

covered by production of two factorics3 each with a capacity of.about

5,000 tons, located in Guinea and Ghana* .

50.- Consumption in the next group of.domestic electrical equipment

(725) is estimated at about 16,000 to 17,000 tons in I98O. Important

categories are domestic refrigerators and air conditioners, accounting'

for between 33200to 354OO tons, ,i,e,, ■. 20,000-to 2^000 units, domestic

washing machines of about 1,500 tons, or 18,000 - 20,000 units, electro

mechanical domestic appliances (coffee mills, fans, mixers, polishers^ etc)
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of about 3,200 tons of wMoh about 1,700 tons will consist of

domestic fans$ about 3?200 tons will "be taken up by electrical spare

boating equipments such as wa-ter boilerss cooking apparatus, electrical

ovens and stoves, etc

The following specialised factories ar'e proposed in the sub-region

(l)

(2)

One plant manufacturing air-conditionors and refrigerators

with an..annual capacity of 8,000 - 10,000 units -(1,000 -

1,500 tons) in Ivory Coast, .

One plant with an annual capacity of 10,000 - 15,000

pieces (1,000 - 1,200 tons) of domestic trashing machines,

located in Ghana^

(3) One plant producing" different kinds of electro-mechanical

■ domestic appliances with a capacity of 1,000 to 1,500 tons

in Nigeria^

(4) Ten establishments manufacturing fans, each with a capacity

of about 10,000 units (100 tons), located in Dahomey,

Togo, Mali, Upper Volta, Uigors Senegal, Ivory Coast

Ghana, Liberia and Guinea

(5) For electric space heaters, boilers,, oloctric stoves, etc,,

one factory with an annual capacity of about 25,000 heaters

(1,500 - 2s000 tons)9 located in Nigeria.

51, Group 729 is the largest in the division of electrical machinery,

apparatus and appliances with a total demand of about 72,000 to 73,000

tons in 198O. The major products are batteries and accumulators, for

which the market will exceed 50,000 tons per annum. Total consumption

of electric accumulators (lead acid batteries) of all kinds will

amount to between■ 6"00,000 and 700,000 units or about 10,000 tons.. .

It is suggested that present capacity in accumulators in Ghana,

Senegal and Nigeria (of about 130,000 units) could be expanded and- ■

new factories and assemblies erected, to achieve a total domestic
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production of about 500 to 600 thousand, accumulators. In one of the

now factories, which might be located in Ghana as a main consumers an

injection press for production of battery cases from polyvinyl or

polystyrene should be installed to cover the whole sub-regional demand.

The demand for primary torchlight batteries in the sub-region

will amount to about 35s000 ~ 40?000 tons or about 400 to 450 million

units in 198O. The main consumer will be Ghana with about 110 - 120

million units, Nigeria with 100 - 110 million , Ivory Coast 48 - 50

million , Liberia 40 - 45 million and Senegal 25 - 27 million • The

minimum economic 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 located in the above mentioned couhtriesa to cover

at least 50 per cent of the total demand*

The consumption of automotive electrical equipment, i.e.

starting and ignition equipment for internal combustion engines,

lighting equipment for vehicles? etc.,, will be about 335OO to 4?000

tons per annum.. For internal combustion engines, which are expected

to be produced in.the sub-region, the demand of starter motors will

amount to between 30s000 and 40,000 units and for tractors another

30 to 35 thousand units.

The demand for dynamos for internal combustion engines will

exceed 6O5OOO units.

The principal consumers will be the countries producing internal

combustion enginess tractors, and automobiles but a more detailed study

of the market and co-ordination.is required before recommendations

can be made on location^ capacity and types,

52. The third division of .engineering goods consists of transport

equipment. The demand for railway, rolling stock (731) will amount

to between 65 and 70 thousand tons by I98O, and about half of this will

consist of freight cars. It would be economical to meet this demand

by expanding facilities for production in present railway repairing t
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shops for example: in Mauritania', Dahomey and Senegal and by constructing

two new factories, each with a capacity of- 1,000 cars per annum-of

15 tons average weight. These factories-should bo located in Nigeria

and -Liberia, They could be supplied with plates and sections either

imported or from the proposed steel works and with wheels and axles

from a-factory of .8,000 - 10,, 000 tons annual capacity which would

also supply replacements,; The factory would be attached to the steel

works in Liberia. ■

53. Group 733 with an annual consumption by I98O of about 40 to

45 thousand, tons- consists mainly of bicycles - about 40 per cent,

and trailers --about 45 - 50 per cent.

■ The tonnage for bicycles is equivalent to an annual demand of

from 1 to ife million units and since it is economical to produce on

a scale of from .15 to 20 thousand units per annum, a number of factories

can be established and in fact one could be established if necessary

in each country*

With, .regard to trailers., the whole quantity, of trailers for

agricultural use could be produced in the sub-region and five

factories are proposed, each producing some 1.5? 000 - 20,000 units

per. annum and located in Nigeria, Ivory. Coast,,. Ghana, Upper Volta ■

and Senegal. . ■ ■



Page 42 ■ !/.,.■;

VII. COICLUSIONS MD SUMMARY

54. . .The total market for engineering products, including iron and steel

for construction, is expected to increase from the present level of 935,000

tons, to .3,387,000 in 1980, a per capita increase of from 10,1 kg. to 22.1 kg.

Within this total the consumption of steel for construction will rise

from 495,000 to 1640,000 tons i.e. 3.2 times while that for manufactured

goods wilX.rise from 440,000 to 1783,000 i.e. 4.1 times, and at constant

prioes. .in value from US$519 million to $2,.2Q0 million.

55. The domestic engineering industry has at present an annual output

of 207 thousand tons supplying therefore about 47 per cent of the market.

About one-third of the persons employed'in the industry are in small

factories employing less than 10 persons and engaged in repair work, and

work involving the use of high value material so that in terms

of value the local industry supplies about 60 per cent of:the market for

engineering goods, i.e. US $315 million out of $519 million, The new"

factories proposed are larger and more efficient than the existing factories

and will be engaged entirely on manufacturing operations. Productivity as

measured in terms of value added per head at new factories at $3,690 will

be 2i times as-great- as at'existing factories ($1,430). Measured-Dy the

weight of steel used per head it will be much hig; er 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 only be about $7,000 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 I98O by

the new factories and the existing factories is estimated at about 57 per

cent, i,e. 994,000 tons out of 1,783 thousand. There will also be some

increase in the output of small factories - perhaps a three-fold increase as

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 per 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 is

considered that the domestic industry will make no contribution to the demand

for certain groups, eog machines for special industries amounting to afcpui;
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.one-third of total .demand* In other groups ;the, local industry will

.supply on the average about, half of,the market■-. a much higher proportion

in agricultural machinery and a much lower proportion, .in excavating

machinery. In total the.domestic-industry will supply 34-5 Per pent.

.of the market. In the electrical engineering sector radio receivers,

etc., have, "been excluded from this.survey so.that the.share of the market

supplied by local industry will "be somewhat higher than the 33»7 per.cent

covered by., the. factories proposed in .this paper, ... Otherwise, the position

will be. very similar to that of mechanical...engineering, .namely, tkat.the

industry- io.ll supply, about half;., the- products within .a. range, covering two-

■thirds of to.£al..demand. In the , case pf... transportvequij)me,nt the .whole of

the road vehicles sector accounting, .about. 8Q. per cent of the demand, is

dealt with in another document. Within the range covered in this paper

the domestic'industry "will supply three-quarters of the demand,

57:, ,.; The contribution (value, .added) of the engineering industry to the

: gross., domestic product., of. .the sub-region .is expected to rise.frpm.!•3

per cent at present to 2,3 per cent in 1980, and the number, of persons

employed from 78,000 to 186,000 or from 0.09 per cent of the total

population to 0*73 per cent0Fixed 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 ¥ and X.

Annexes V to IX give for each S.I.TDC. product and for each country the

annual output, the gross output and value added, the employment and the .

fixed investment required for each factory proposed and a comparison with

the present position* Annex X summarizes this for all factories and

products. A number of factories, accounting for about 10 per cent of

total investment and employment have not been allocated to four member

countries. The corresponding capacity is listed as nftn-located. This

is for two reasons .First that in some cases,e.g.;,screws further investigation^

is needed to allocate production by types. Secondly in other cases plants

already exist in a 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* : 'Pile' "total-production- of- the medhahioal;.engineering factori&s...proposed

: above':would amount to 7.00,000 to 800^,000 tons per annum, or .about 50 -

6Q:-per' bent of the'' total consumption of mechanical engineering .gobdsi

^Consumption <!of iron castings for tills production would'he about .120,000

tons per annum., of steel castings about "40,000 t.ons and of forgings and

pressings' pother than motor car bodies). 80, 000,to- 90,000 tons. ^4baui;

^60 per-cent of these "castings and forginga: will be-produced , in ;;1;he,.engineer-

:iri;g fa'ctories themselvesj and some.20 p.er cent will .:oome from.^p.e/GjiAlized

d^ In addition, foundries will .be^required for.th^ 'electrical

industry^aiid for/certain building components._and household

:-e.g.,'■■-■manhole-covers, .siphons,. ■ cisterns, baths, pots,-, .stoves and

laundry'irons, and1 for "general repair --work,." . .. .;' ■ ■". :,--" ,",,;,, /r.s.i

"'Bver^;'country should; have at least' one foundry, using-local scrap

and operating initially•'■ as part-of :tlie general engineering7 sKop engaged

prMaM'ly:>-bn"rep:a-iiri;w.ork,-': A'general foundry of.:"thi&"kind is'-req^red in

i ahd -exi'stingVfacalities-'in'; Ghana, Senegal- a*id Ivory. Coasts could
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Annex XI

ANITEX XI

AMEMATIVE DEMMD PEOJECTOT

An alternative demand projection may be based on figures

relating to the monetary sector only. In this oasej it is found

by regression analysis that the elasticity of consumption of

engineering products per head in relation to GDP per head for the

monetary sector only is 1*255O £he actual increase in GDP per head

in the monetary sector from i960 to 1980 is estimated to average

2,1 per cent per annum, and therefore, the estimated increase

in engineering goods consumption per head will average 2,6 per cent

per annum* The average annual increase in the number of persons

in the monetary sector is 4.5 per cent so that engineering goods

consumption increases "oj 7,2 per cent per annums as compared with

the figure of 7*6 per cent given in the Paper by a consideration

of the economy as a whole*
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AWJJL XII

HOTS ON HJ3EP2ES IKDUSTHIAL POSSIBILITIES

textile Machinery

No projection has "been made for the manufacture of textile machinery

mainly 'because the variety of types at present in use precludes manufacture

on an economic scale* By 198O5 however, the demand for new looms, for

example, should "be of the order of 3?000 a year and if it were possible

for the tfest African countries to a&ree to ,.,dopt henceforward the same type

of loom, the "basis of economic manufacture either under licence from or in

participation with an established textile machinery manufacturer would exist.

Replacement parts for textile machinery are normally required on a large

scale but the same condition of some degree of standardisation is essential

to their economic production* In order, therefore, to establish the textile

machinery industry in "West .ifrica? it is necessary for the various Governments

to agree that from a certain date3 e.g»? 1970? only certain types of textile

machinery would be installed in new mills and that these types would be those

that a textile machinery manufacturer had undertaken to produce in Vest

Africa* The Conference is invited to approve the carrying out of further

studies on this subjects

2« Assembly and Manufacture o^^achinerv_

The projections in regard to mechanical and electrical engineering-

envisage factories beginning on an assembly "basis and developing by 1980

into .virtually complete manufacturing units* It is not practicable wit1 out

detailed study and much more information to make recommendations as to the

stages by which this should be reached in every case, and it is considered,

therefores preferable to recommend that in regard to sach assembly unit

to be constructed. Governments should obtain an undertaking that the manufac

ture of certain agreed components'would.be .undertaken every three years or so

with the object of arriving at virtually complete manufacture by 1980,

This undertaking should be obtained, as part of the general agreement on

market outlets., protection and .other matters involved in establishing a

new works.
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3» Construction Machinery

Detailed proposals have not "been made on the types of machinery

to be manufactured in West Africa to meet the construction requirements

of the sub—region« Reference was triads in paragraph 46 to excavators"

and to stone and mineral crushing machinery required for construction

and. other purposes3 and in paragraph 47 to lifting and handling machinery

also required in part for construction purposes* In addition, two other ■

types of machinery may be considered? viz.s presses for the manufacture

of concrete pipes and blocks, and concrete mixers* In regard to presses

a calculation "based on the demand for concrete products in 1980 and the

capacity and life of a typical press suggest that two factories each with

a capacity of from 4000 . to 5000. tons per annum, and each employing 200

people could "be established* Suitable locations would be Nigeria and Liberia*

.Similar calculations in regard to concrete mixers suggest that two factories

each of 15Q0 tons per annum capacity and employing 150 people should be

constructed,, Suitable locations would be Ghana and Senegal«

The projection for copper wire manufacture based on a plant in

Mauritania envisaged production to the extent of the copper supply likely

to be available in that country, viz*, 10?000 to 15s000 tons per annum.

It is considered that ths remaining requirements of itfest Africa would..be

best met by similar plants based on other copper producing areas in Africa,

e<g» Zambia or Congoo . ■ ■ .r

5• Other Assembly Plants

Because of the graat variety of consumer requirements in regard to

durable goods such as refrigerators and space heatersy it has been

considered that only about l/3rd of tc+al requirements could be manufactured

in the sub-region* Such production would be carried out most economically

in a single plant undertaking a process of complete manufacture i*e.s

including compressors or other mechanisms as well as the casess As demand

increasesj however, it""would, "become practicable to establish other units

undertaking' fch<? manufacture, of cases but obtaining the meohanis-ias form a

central sourcea
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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 and relating therefore to

general repair work and castings for building and domestic purposes* ■

The total demand for iron castings of all kinds may "be estimated on

the basis of information available in developed countries at about

20 per cent of the demand for finished steel or at about 500,000 tons

per annum of which about one quarter will be engineering castings and

about one^-third building and domestic castings (the balance consisting

of castings for railways, ingot moulds, for motors and tractors and

abraisives and repairs) 0 This figure includes, of course, casting's

imported directly and indirectly in the form of machines. Because of

the high weight 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* Exceptions

will be the spinning of cast iron pressure pipes which unless replaced

by P.V.C. and asbestos/cement pipes could be undertaken in one factory

for the whole sub-region and the production of small castings in

mechanized foundrieso


