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INTRODUCTION -

In pursuance of +the reoommendations made by the Conference on

& Industrial Co--ordination in Hest Afrlca (Getober 1964), the Secretarlat

| of the Hconomic Commission for Africa’ declded 0 undertake further pre*

-foasibility studies. This report covers the p0551b111tles of establlshﬁ

ing electronic industries.
" The report deserves general prelﬂmlnary remarks.

1. Electronlcs although applled nowadays to many fields remains malnly

connected w1th commualcatlons-

Communlcatlon in the broader gsense of the word is like energy and
transport, one of the basic infrastructures that a country must build

to guarantee 1ts developmeﬁup

Communlcatlon as undersfood here refers to the possibility of
channelling information of any nature from one point to another, in
the shoritest possible time, without alterations and miginterpreta
_tions, - This communication must also be simple,'reliable,'safé‘and

~ soonomical,

It brings to the disposal of the country the indisﬁensahle tool
to develop its ecomomy but it also gives fo the government a powerful -

means of informing and educating the. population.

In this respect, radio and telewﬁelon should no longer be con31dered
ag pure entértainment devioss bud rlghtly a8 an essentlal communlcatlon
means. As such, they are of prinary 1mpo tance partlcularly o develop-~

ing nations.

_ 2 The -application of el lectronics 1o numerous flelds of acthlty 1s
é in perpetual development thanks to the immense fundamental researches

‘earried .out endlessly.

In the coming years, electronlcs w1ll influence more and more_
deeply many sectors of the economy. No one nation can, consequenﬁly,

afford to digsinterest 1usclf in the problem related to electronics,
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3. This pre-feasibility report is based, as requested by ECA, exclusi-

vely on technical and economical considerations.

However declslon to 1mplement 1ndustr1es is also based on many
other factors resultlng from the policy governments want to conduct.
- The guite natural wishes Eowards 1ndustr1allzat10n might be unbalan—
ced by'the desire to provide the countries with essentlal sguipments
in the fastest and the cheapest WaY

Por instance, equlpments for teleoommunlcatlon, broadcastlng, 8t0sse
should preferably be 1mported if governments consider that more vital
infrastructural work should be completed without delay. The industry
manufacturing these equlpments are 80 gpecialized that the "runnlng

in" peried will be rather long and investment large.

On the otker hand, for these industrial equipmenf,'the exp101ta;
tion costs npamely efflclent use, maintenance and service, might be
& valuable argument in favnur of local assembly or manufaciure because 7
this will help oon51derab1y1the training of techniciane:; It is a fact .
that exploitation costs are gererally much higher in countries which

suffer from a lack of properly trained technicians'

In.the so called“Consumer'Electronic field, although‘economically
and technlcally feas1b1e, ‘Governments might abandon temporarlly 1ndustrlal—
ization if they congider 1t éssential to see the ma jor part of their
population in possession of radios and TV's in the shortest p0551ble
time, Borders wide open o 1mported sets and fierce competition amongst
1arge productlon centres mlght achleve this aim- gquicker than. local

1ndustry.

4 Although sound 1ndustry must be able. to function economically with-
out excessive protectlon, to help the starting of the operation: some
kind of protectlon has to be considered, while the factory has not yet-

reached its optimum produotlon and efficiency.

The protégtion can be'ih the form of tax holiday and relief of
Import Dufies. This has 1mmed1ate consequences on the financial bal-
ance of the country as Inport Duties represent in West Africa the major

source of income for the governments.,
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It is therefore an important point to take into consideration before
1mplement1ng an 1naustrya

Protecﬁlon in form of p”Ohlblthﬂ of 1mport s mostly 1neff101°nt
for Gonsumer Blectronic Products ag 1t favours illegal imporite. More--
over, competltlon Wlth 1mp0%sed goods is an 1ncent1ve for the loecal
produce s to keeﬁ up w1th forelgn sﬁandards of quality, performance as

Well as. prloesﬂ
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CHAPTER I

CHARACTERISTICS AND CLASSIFICATION OF THE ELECTRONIC INDUSTRY

A Characterlstlbs of the Flectronic Industry Taken from the Tndus— R .

tr¢allzatlon P01nt of View.

(a)!-Technologloal'Developmenfs o e - o &

Thisg is a- fundamental characterlstlc of ‘the electronlo 1ndustry._
 Contimicus fundampental researches are vary rapldly applled to the indusiry,
and very rapldly render obsolete techniques and equlpments. For example,
it should be recalled that the introduction of transistors hag completely
changed the pattern of the radio market. Nowadays, researchesmade on
Integrated Circuits, for inétance, have reached such an advanced stage
that their application on a n;zeahla scale. can be: expeoted in. the next
decade and a half, and it 1s obvious that at the moment this will happen,
it will have 1mmed1ate consequences, not only on the products concerned,
but also on the equlpment installed in the factories and on the feasgi.
bility of local and even sub-regional electronic productlons. (See
Annex IIT on the trend of technologieal development)

(b) Raw material

Raw material does not play significant role in the products an&

is hardly'exis%eﬁt in the countries congidered.
(¢) Iabour

The production techhiques 6£ electrenic apparatus-and/or parfs
are congtantly improved to reach:ever increasing quality and ever—
decreasing cost. 'This oan_énly_be achieved by a high degree of
mechanization, with the result that the. labour cost constitutes only

a minor and decreasing part of the cost price of the product.

4

Howevergrthe gualification of the personnel employed must reach
2 high standard to assure the continuous proper funqtioning of the ' %

equipment, as well as the maintenance.

labour consequently requires:a high degree of specialization,

which can only be obtained by long and effective training.
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(d) Eguigmen

For the reasons stated above, most of the eguipment and know-how
have to -gome | from abroad. Generally, the equipment is so.very special- -
1zed_ﬁh@t;very.often_lt is designed and manufactured by the large enter—

prises which produce the electrdnic product itself.
{e) JManagement

One should emph351ze the very essentlal role that management play
in this type of 1ndustry, Whlch requlres Jdong torm plannlng control
of stocks, efficiency in the production, constant auality level, intricate
finaneing problems; and constant adaptatlon “to-markei and technologlcal '
conditions., A very strict accounting systemA1s-alsemimperat1ve to keep

the productlon costs under permanent control.

. (f) Flnancing - S e L

Fingrieing industrial development requirés Both equity‘capitél‘aﬁ&"
loans to finance capital eguipment, know-how and other elements. Risk
can be considerable, especially in a sector like the electronic industry,
where changes both 1n knowahow and markets are fast and often unpredlct~
able. In ﬁlew of thls rlsk, only pro;ects that are profltable can attract
sufficient capltal both locally and abroad.

An 1mportant support for flnanclng such an 1ndustry are natlonal
and 1nternat10nal development flnance 1nst1tutlons. However, they
cannot solve the Whole problem.g Flnance will also have o be supplied
by thome’ enterprlses that can supply the know—how, in order to assure

their aetive partlclpatlon to make “the 1ndustry profltable.

B. Clagsification of Electronie Industry

* Tﬁe electronlc 1ndustry 1s extremely dlver31fled and touches a

1arge part of the economy in all oountrles.' For $his analy91s, the

fisld of electronlcs has been lelded 1nt0°

g it
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(a) Consumer Hlectronic Products

*By'Consumer Electronic Pfc&téﬁs,'ﬁe understand all kinds of =
domestic appliances, of ‘whick the following itemstill-be”anaIysed
individually, because they constitute by far, the most - 1mportant 1tems e

in volume,

90

including transistor radlo, valve radio

(i) Radio
: and radlogram,

B (ii) Television ¢ of all sizes of plcture tubes, and
ceo o e ineluding also valve and transistorized
TV, . : .

A_(iii) 'Blectrophones : mains and'battery.pperated,Lh":....

(iv). Tape-Recorders.. .

A1l other electronic products for domestic use, such as ihtefcoms,
Walkie—talkie, small amplifiers, electronics in household'appliances;
etc... will be neglected in this analysis, as they do not represent

any substantlal volume,,

() - Industriel Electronios

Industrlal Electronlcs constltutes in 1tself a very broad fleld o

‘of products. For this ana1y51s, theze have been d1v1ded 1nto-

'(i) Telecommunication

- Radio telecommunlcatlon equlpment, 1nclud1ng transmit-
" ters for broadcasﬁlng systems (TV and sound), mlorowave

‘equlpment 1nclud1ng assoclated cdrrler equlpment.

- Telephony equlpment, 1nclud1ng sw1tch1ng and telephone

instruments.

(i1) Measurlng 1nstruments requlred for laboratorles and induﬂ.
e try. Due to the dlver31flcatlon of thls type of equipu
'"ment, it is 1mp0s51ble to analyse eaoh type 1nd1v1dua11y.

(iii) Miscellaneous: Includlng the electro-medlcal apparatiis,

defence instruments, etC...
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{(c) Parts and Components

These are the products whlch are necessary for the manufacture
of electronic devices and for the serv1clng of electronic equipment,
They include, up to thie moment, namely tran51stors, tubses, picture

tubes, coils, resistors, condensers, loudspeakers, etCss.

(d) Associated Industries

The oontr1bution of other 1ndustr1es to the manufaoture or the
use of electronlc equlpment, such as batterles, plastlc for cablnets

and parts, wood for cablnets, hardware, eto...
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CEAPTER IT

' CURRENT DEMAND FOR ELECTRONIC L

PRODUCTS o
T . . %
1. CONSUMER ELEGTRONIC PRODUCTS! .
4. Current demand in 1965
: ”ﬁ(iy: The analy31s ‘has beer made by yumiber of sets. " These
7 are the only accurats figures avallable, and moreover,
form a basis Tor %he ana1y31s of thé ‘marke+ development
up 1o 1980.
(ii) Analysis is based on import statistics for 1963, 1964
and 1965, as well as on production figures of the exist—
ing factories, '
i (iii) The current demand was deduoted from the statistics.
\ : - .
1 _ Incidental imports and incidental restriction of imports
% have as far as possible, been left out. Domestic supply
|
| was taken into consideration. An approximate value is
| also given divided in imported sets and loeally produced
sets.
Based on these remarks, the following tables are attached:
Table 1. Current radio demand for 1965.
Table 2. Current TV demand for 1965 _
Table 3. Current electrophone demand for 1965 S
Table 4+ Current tape-recorder demand for 1965
‘ &
Table H. Current total Consumer Electronic Products demand :
for 1965,
»

Parts and Components

The locally made products: radio, television and electrophons
sets, are generally speaking, assembled from complete packages of parts

and components,
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(¢) Parts and Components

These are the products which are. necessary for the menufacture
of electronic devices and for the. servicing of electronic equipment.
They include, up to this moment, namely transistors, tubes, plcture

tubes, coils, resistors, condensers, loudspeakersy ©tCkv e

() Associated Industries | T S
The sontribution of. other industries to the manufacture or the
use of eleetronig, equipment, -such as:batteries, plastic for eabinets

and parts, wood for cabinets, hardware, eto...
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CHAPTER II

CURRENT DEMAND FOB ELECTRONIC
PRODUCTS

1. CONBUMER ELBCTROKIC PRODUCTS

L Current demand in 1965

(11)

(1ii)

The analy51s has been’ made by number of sets. "These
are the only accurate flgures avallable, and moreover,
form a basis for the analy51s of the market develoyment
up to 1980.

Analysis is based on import stétistics for 1963, 1964
and 1965, as well as on production figures of the exist—

ing factories.

The current demand was deducted from the statistics.
Incidental imports and incidental restriction of imports
have ag far as possible, been left out. Domestic supply
was taken into consideration. An approximate value is
also given divi&ed in imported sets and locaily produced

sets.

Baged on these remarks, the following tables are attached:

Table L.
" Table 2.
Table 3.

Table 4»
Table 5.

Current radic demand for 1965.
Current TV demand for 1965

Current electrophone demand for 1965

Current tape-recorder demand for 1965

Current toital Consumer Electronic Products demand
for 1965.

Parts and:Components

The locally made products: radio, television and electrophone

sete, are generally speaking, assembled from complete packages of parts

‘and components,
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It ie_coneequently impossible to divide the local imports of these.

' paris per category of parte'and/or products._ The total estimated value, .

::of imported parts and eomponente 1e glven in flret column of Table 5.

Theee flgures do not 1nclude parts made 1oeally, Whlch are prlnclpal~

ly for. the tlme belng, a few wooden cabinets.

ggsoclated Industrles

| Indicafioﬁe areigiven in Table 6a - for the. battery requlrement
in 1965, and in T Table 7. for ‘the approx1mate Value of the wooden
cabinets produced looally for the manufacture of radioc and television

sets.

B, Proaectlon of Current Demand up to 1980

feneral Remarks

'The development of Consumer Electronio Demend, particularly with

Aregard to, radlo and television, deserves some comments.

_ Startlng from the point of view that these commodities are cons1dered
much more as efflelent communlcatlon means than’ pure entertalnment dev1ce,
it is of the utmost 1ntereet for the countries that the 1argest p0381b1e

part of the populat;on is 1n possession of reﬁlo and television,
To aéhieve this, certain conditions should be fulfilled.

(1) The coverage of the countrlee by radio and telev151on
transm1381on .ghould be completed in the shortest oSS~
ble tlme. In other words, the plans for expansion of
the pregent radlo and telev1elon network should be
1mp1emented._ This is, in its turn, 1argely conditioned
by the e11stence of the breadband mlcrowave llnks to

feed remote ﬁransmltters with programmes.

(11} Both educative and entertainment programmes should be
made ayeilable. Live programmes can only be considered
by traﬁeﬁitting gtations having well equipped studios. ‘
Such statlone w111 unfortunately not be numberous. Some—%*’

times one only per country, because of the cost involved.
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HHOde.ﬁmﬁWmdz. pmHa@OHd Local Production

;b@%ﬂoﬁw&&&m Value US, §-

Country w@MHoM. HmHWm

Fumber Sets

.. Number Sets: Approx. Valte § Number Sets: —
SRR : . : : : .Haﬁoﬁﬁm@,medm.;bnmm@“<mwﬂm

CIF US. $

C.IF

Dzhomey
Gambisg
Ghana,
Guinea
Ivory Coast
Liberia
Mali
Mauritania
Nigexr
Nigeria
mmﬁmmmH
mmeHm.Hmoﬁm
Togo

‘ﬂwwmw Volta

6,000

 6.000"
50,000
3,000
©30.000

15,000

9,000
' 1.000
© 4.000
2004000
20.000
20,000
2,000

0.

¢ 52000

150.000
90000

780.000

60.000
750000
300.000

100,000

3+475.000

500.000
400,000

50,000

75.000

3000 -
64000
30,000
~ 3,000
25.000
©15.000

9.000

1.000

4.000
125.000
19.000 -
20,000 -

2.000

5.000 .

75.000"

90.000

450,000
60,000
625.000.
300,000
180.000
15.000-
~ 100,000
2.125.000
%@WonoOm
400,000

50.000

75.000

3.000

20.000

67,500
270,000

wpmwwoo

1,147,500
224500

74500
60.006

12,500

202.500
24500

371.000°

mummm.ooo.

267.000

5.020,000

104.000

1.620.000

285,000
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Page 12 TABLE 3 S N, We
Current MHwO&HoﬁWOWm Demand _Homm N
.Hode Ma¥ket HE‘HEH..%‘ _ _H..omm.w‘ wwonﬁo.ﬂob
o nm_ . . I mbwwﬂoﬁwu_mdm mdmwﬁm..dma $
Country Fumber Sets %@@ﬂoﬂ.. _Qmwcm $ Number Sets FPH.GH.oHo q.mwﬁm. Number Sets Tnported Paris - — _
| CTF US. ¢ . | Added Value
CLF
Dahomey 600 10.800 300  5.400 300 4.860 540 .
Gambia 200 34600 200 3,600 “ . S
Ghana 3,000 58.000 2,500 45,000 500 - 8.100 4.900
Guinea 600 10,800 600 10.800 - -
Ivory Coast RTOO..O 72.000 4.000 72.000 -
Liberia 2.000 36.000 2,000 36,000 -
Mali 500 9.000 500 ' 9.000 -
Mauritania 400 74200 400 74200 -
Niger - 600 10,800 600 10.800 -
Figeria 21.000 418.000 16,000 268,000 55000 81,000 49 4000
Senegal 2.000 36.000 2.000 36.000 -
Sierra Leone 3,000 544000 3000, 54.000 -
Pogo 400 7.200 400 7.200 -
Upper Volta 500 1 9.00C 500 ' 9.000 -
742,400 33,000 93,960, 5440

594,000
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Page 14 TABLE 5

Current Total Consumer Electronioc wﬁombwdm.UmEmﬁa 1965

Total

8.685.080C

341.800

moﬂﬁ&ﬁ% - Import Local Production = Total
Approx.Value CIF US.$ Approx. Value US. $ Approx. Value US.§

Dahoney 162,360 - 8.040 170.400
Gambia 97600 - 97.600
Ghana 1.251.500 644900 1,316. 400
Guinea 72,240 - 72.240
Ivory Coast 937,740 14.860 952,600
Liberia 4144200 - 414,200
Mali 189.960 - 189.960
Mauritania 22.680 - 224680
Figer 114.800 - 114.800
Wigeria ».mpq.moo; 251.500 44469 000
Senegal 5654500 2.500 568.000
Sierra Leone #mm.ooon - 485.0C0.
Togo 664800 - 66 .800.
Upper Volia 87.200 . 87.200

 9.026.880
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;ficurrent Dry Batieries Demand 1965

All Imports

. Countxry

Numbsr in Million Approxe. Value US. &'

Déhéiéyjj'
Gambia *
Gﬁana% :

Gﬁinea i

Ivory . Coast

- Liberia . :

Mali
-
Niger%faf
Ni€é¢ia? ;
Sénegal
Siefra Leéne
Pogs .

Uppér;VGIﬁa

Lo8
245
34

145
2.5

140.000
56 .000
840.000
154,000
420.000
210,000
175.000
126.000

175,000
2.380.d00°

420,000
420.000
105.000
= 75.000

5+T796,.000
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TABLE 7
M Radio and Zlectrophons Wooden Cabinets Manufsctured Locally in 1965
Radio " g . MHQOdHo@woﬂmm L Total
Number of E,mom...m Approx.Value US.§ ?HB,cmH..."om pieces wwwHoNwaﬂm US.§ Approx.value US.$
Dahomey _ - : -
m Gambia | - : -
| Ghana 1,000 40.000 500 24500 42.500
Guinea . - . -
“_ Ivory Coast E - . o -
: Liberia | -~ | _ - -
% Mali | - -
Mauritania - -
HNiger - -
Nigeria . 10,000 20.000 4.000 20,000 40,000
Senegal o - - . . :
| mu.rm._H..Hm Leonse | - L .-
Togo - B . -
Upper Volta - o c -
11,000 60,000 4,500 22,500 82,500




(iii)'

‘Reduee the prlce of the recelvere to the publlc. ‘

E/CN;14/INR/130¢.J
Page 17 i

A solution could be found in commercial. TV: which gets

revenue from advertiscmenta.

..Thle can often he an aeceptable solutlon for the urban.

A_areas but ocan hardly be enw1saged for: emell tranemltters

in remote end unﬁer populated areas.' Retransmlttlng

‘of commerclal prOgrammee by state controlled mlcrowave
-jllnks could present some. dlfflcultles, notw1thetandlng

‘ the fact that reglonal statlons are generally confronted

Wlth the 1anguage problem.

l_Educatlve programmee should be produced.‘ Colieboration

w1th international bodles (e ga UNESCO) and with. private
flrms should be sought.

Collaboratlon between the varloue Agrlean Broadcaetlng

Statlons is hlghly recommended. Dxchange of programmes
would not only help the dlver51fleatlon, hut would also
contribute to = better understandlng emenget the nations

(for 1nstanoe, transmlselon by all statlons of ‘an "African

=J’ﬁ[cn.rr") In this respect the Assocmatlon of Broadcestlng

stations “Unlon des Rad10d1ffus1one et Telev1slons
Natlonales Africaine (URTNA)“, created in 1962 could

play a- very 1mportant role,

This ORTNA groups 35 countries in Africa. The Secretariat

General is divided in ‘three departments : administrative)

 exchange of prograimes and technical.

Among the aehievements,.mention ehouid be mede ofrthe
establishment of & list of programmes “that countrles

are w1111ng to exchange.

Th:l.s can be achleved by

~ low production cosis which require large production
unite;high degree of gtandardization (See Recommen—
dations Wo., 415 and 416 of GCIR contaimed in Volume
V of the Xth plenary assembly, Geneva 1963).
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— low distribution costs Uy efficient marketing opera-

tiOno

Bades for Estimate of Projeciion of the Demand up: to' 1980

(1) 'The over—all prOJectlon of econocmio growth in the country *
‘ con31dered, namely populatlon, GDP, 1mport and export,
' prlvaﬁe and’ publlo consumptlon, ‘domestic sav1ngs and
:'cap1ta1 formatlon, has been glven by the ECA in ‘the Chart
" of West Africa National Account for 1960, 1965, 1980.

(ii) The development of the technology in the next 15 years,
| which will place at the dlsposal of the potentlal customers
”'electronlc apparatus cheaper and better adapted to the
needs., ' - '
(111) For West Africa only bléck;white“wv has been taken imto
o oonsmderatlon, malnly because TV is con31aered to ‘be
of prlmary 1mportance for the reglon ag a means of com—
munication and education. Colour ™v does not offer,
‘above thls, mich more than a purely commerclal attrac-
'tlon, 1nvolv1ng hlgh eytra costs Whlch are in no Way

related to what is galned

ﬁlgures are glven in number of sets for the years 1965, 1970 1975
and 1980 .

An approximate. value of the products expresséd in US dollars is
given for year 1980. The prices, are based on prices in force in. 1965,

and should be understood ex~factory prlces.

Table 8. Progectlonrof current radio demand.

R "
Table 9. Projection of current television demand. - _
Table 10« Projection of current gramophone/electrophone demand. o

Table 11. Projection of current tape—record demand. .

Table 12. Projection of current total Consumer Electronic. Products
. demand.,. .
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Perte and-Componeﬁts

As a base for etudj of Industrial projects the itotal Consumer
Electronic demand: hae ‘been converted'ln number of parts and components

required for manufaeture (Table 13)

10 per eent is added to ‘gome of these rumbers %o take care of the

need of produetlon of other electrenlc equirment.

A:eociated-Industriesi

Table 14. Proaeetlon of current dry cell batterlee demand
Table 15. PrOJeetlon of . eurrent plaetlc, metalware and wooden

cablnete demand,

" 2.  ESTIMATED DEMAND FOR INDUST@IAL ELECTRONIC PRODUCTS OVER THE
‘PERIOD 1965 - 1980

AL i~Te1eoommunieation'

'It WAE found unrealletlc to try to esiablish a eurrent yearly demand"?;
for theee types of preduets, Telecommunlcatlon proaeots are generally :
large 1nfraetructure projects studied:over many years, which cover the
needs ef & country for several years and the implementation of which

also requlree many years.

Being part of the 1nfraetructure of a country, the demand for thle

type of equlpment depende to a. much lesser degree on the growth and’
purchaging power of the populatlon than does the demsnd for Consumer

Electronic Products._

Infrastructure 1e the reeponelblllty of the governments whlch etudy
 its needs and make plang with the help of Internatlenal Expert organlza—
tions, like ITU (Internatlonal Telecommunioation Union). Obviously,
plans made on an Internatlonal basig requlre close eollaboratlon

amongst the eountrlee in a glven region.

With regard to Afrlca, two main international Conferences have

laid down the base of & general plan.
; :

|
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. Projection of Current Radio Demand
) (+otal and per 1000 Households)
1965 o w90 1715 & 1980
Country : . _ —— . . = - : —
Market  peT of 0o Market  per ofco  Market - - per of/oc ~ Market  iper ofoo -  approx. Value
Co “households - households : - househoids . households - Us. %
Dahomey 6.000 - 10 9,000 20 '17.000 - 35 21,000 . = 60 . 525,000
| Gambic 64000 100 7.000 100 " 8,000 100 10,000 100 150.600
M Ghana 50.000 36 75.000 - 50 120.000 68 m 170.000 - ,w 90 - '24550.000
_ Guinea 3,000 5.- 10 14,000 20  27.000 35 7 52,000 - 60  '1.040.000
Ivory Coast 30,000 46 43,000 60 65000 80 90,000 10D 2.250.000
Liberia 15.000 100 28,000  : 100 31,000 100 . 35.000 . - 100 . 700.000
Mali 9.000 10 19,000 20 37.,000" 35. . 60.000  ° ' 50 °  1.200.000
Mauritania 1,000 5 = 10 4,000 . 25 10.000° 50" 18.000 . . 80 270,000
Niger 4,000 5-— 10 16,000 . 25 33.000 45 56,000 . . - 70 . 1.400.000
Nigeria 260,000 17 400,000 - 30 6805000 450 1,150,000 68 . 19.4550.000
Senegal 20.000 . 30 36,000 50 564000 “10. 80.000 . 90 2.000.000
Sierra Leone 20.000 40 28.000 50 40,000 65 56,000 - . 80 °  1.120.000
‘Togo. 2,000 5 - 10 8,000 25  17.000 - 45 29.000 70 725.000
Upper Volta 5.000 5 - 10 16.000 20 31.000 357 60,000 . 60 900,000
eowmw

Sub-region 371000 20 703,000 33 1.172.000 50  1.887,000 70 34,380,000
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Page 22 : TABLE 10

Projection of Current Gramophone/Electrophone Demand.
) 1965 1976+ 1975 ¢ - 1980
Country . ) : . _ | - ]
T Quantity Quantity _Quantity - Quantity- Approx. value US:F
o DAROBEF. . e 60O - e AOG 5007 - 1.0 oo 18000 R e -
- Gaiibia® - © o0 300 500 1.000 . . . 18.000 v -
_.Ghama .. - 34000 - 7:006~—11.000  15.000 = “270.008° T U
Huinga .. 600 - ..:850 " 1.250 2,000 36,000
Ivory Coast .. 4.000 5,000 -.6,000 - - 9.000 - 162,000
Liberia - . 2,000 134000 +5.000  UST5000 126.000 ** |
Mali - - 500 ... 800  1.200 - 2.000 - 36,000 e
Mauritemia 7. 400 . .600 . 1.000 2,000 36.000 |
; Niger . Gi 600 . B00  T1.200 92,000 - 36.000 T o
B Figeria . 21,000 :27.000  36.000 484000  864.000" - i
Senegal © 24000 | 536000 5,000  8.000 ‘i 144,000 B - "
Sierra Leons = 3.000  :4.000 1 6.000 - --9.000 . 162.000“
| Togo - . C. 400 0 .600  .1.000 . 2,000 - - 36,000 - .
Upper Volta - 500 .1.000  2.000 ° 5.000 90.000°" -
Subrregion  .38.500 544350  77.600  113.000  2.034.000 "
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TABIE 12

Projeetion of Current Total Consumer Electronie Products

Sierra!leone
Togo . 1,130,000
Upper Volta_

+ 241944600

~ 1.585.000

Demand
. Country 1980 3 s
f-! P ff o . .Approx, ﬁalﬁe ﬁS.%doliar@
" Dahémey 925,600 .
} Gambia 291.000
. Ghana . 54340.000 .
. Quinea L 1,572,000,
Tvery Coast 34440.000°
Liberia 1.442,800 :
Mali o 1,799,000
Mauritania = . 7446.400 .
Figer - Do 1,854,000
.Nigeris : 29.744.000
Senegal . - 34580.000

Motal oo : '55;344.400
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TABLS 13

. Projection of Current Parts snd Components Demand

(in.nfoo pieces unléss“otherwisé‘specified.) ,

*
Mgterial in | . 1970 1975 1980
o/oo Pieces :
-LoudSpeakers o .'765 12300 ©  2.400
Coils .  5.200 8.800 18.500
Printed Circuits '90 160 260
‘Tuners - Yy o
Output }ine pyafo's ; 4l 89 140
Deflection coils
Picture tubes 41 89 . 140
Variable‘éondensers g703 - 3.172°5° 0 1.900
Primnméers 3,500  5.800 94500
Ferrites. ' , 65 t. 107 ﬁ.: 180 t.
‘ . Transistors () ~ 8.000  12.000 - 20.000
| Diodes (=) 2,500 44000  7.000
1 Capacitors (&)  36.000 60.000 95.000
Resistors. (x) 42,000  69.000 110.000
? | | S
1 (%) For good order's sake, mention may be mude that the
i . B fpossiﬁlé partial introduction of Integrated Circuits

in the not t o o distant Ffuture nay reduce substantial~

ly  the number of these components nesded.
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Projection of Current Dry Batteries Demand
A,&ﬁﬁéwh@. in
B 1965 1970 1975 1980
Country T T : T . -
quantity Quantity wQuentity Quantity Approx. value US.§

Dahoney 2 3 5 7.5 525,000
Gambia 0.8 1.0 1o2 1.5 167,000
Ghana 12 19 31 50 3,500,000
Guinea 2.2 3¢5 6.5 9 630.000
Ivory Coast 6 11 17 25 1.750.000
Liberia 3 4 5 6 420,000
Mali 2.5 4 T. 10 700000
Mauritania 1.8 2.5 45 7 490,000
Niger 2.5 4 7 .10 700.000
Nigeria 34 83 150 260 18.200.000
Senegal 6 il 17 o5 1.750.000
Sisrra Leone 6 7 8.5 10 700,000
Togo 1.5 2 3.5 5 350.000
Upper Volia 2.5 4 7 10 700,000
Sub-~Regicon 82.8 159 270.2 436 30.520.000
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One is the ITU Conference in Rome, 1963, which a.o. refers to the

) I . . .
broadhand'microwave natwork. Ehe conclusions were published-in a report

pment of the Internatlonal Network 1963~

named: "General Plan for Devel
1968" (publlshed by IT0). :

The seoona refers to VHF/UHEF Broadcastingfand wag held in Geneva
in 1963. Recommendatlions wele published in a repori knoﬁn ar "Finai?

Aots of the Afrlcan VH“/U_* Braadoasting'Cohfe;énce”?Genéva51963

(publlshed by ITU)

En the following survey, ihe telecommunlcatlon equlpments are

lelded in two principal groups, Bos

,(i) Radio equipment

(ii) Telephony equip@ent

The radio equipment is sub-divided int

- . . -

?(i) Microwave equipﬁent including ocdrrier teléphone equiﬁ%

mentg

;_yrl%
(ii) ; kafmansmvtt@rs

(111) Sound broadcaﬂblng transmltuers.

(i) Radio Communication eguipment

equipment

broadcagting progrmmmesq

network as. recommended by the ITU will have a direct
and greadt 1mpact on the further develoPment of the

reglon 1nwolved and is therefore very esmential,

- Microwave equipment including associated carrier

Broadband microwave links are being used for trans-
port of large numbers of "information' Eimultaneously.
These informations can be teléphone'conwersétions,if

and/or Telegraph JUE Telex but also TV and Sound

The 1mp¢ementat10n of broadband microwave Internaﬁlonal
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With regard'to.iblephbhy,-miofOWaveflinks will permit
easy communicatiors between the dountries of the region,

“Today,”these comminications are either made through

fow submarine cables or through the existing H.F. trans-

mitters. These two sys%ems have the disadvantages

to 11m1t severely the number of pommanications. More—
over, dlrect oonnexlons between nelghbourlng countries
1 often &o not exist and can bometlmes only be obtained

'by ohannelllng the communlcatlon via Europe.

In the same way, Microwave links are the most suita~
ble way to exchangs TV and Sound programmes amongst
" ithe countries. '

| The above mentioned_general_planuof“iTU as laid down
during the Rome Conference 1963 is limited to Inter—

naticnal connexions. Since these international links

'i'.pass through~tbe‘various countries, they also contri-

bute to the development of their Aational telecommunicam

tion faclilities.

The ITU Conference in Rome reoommended the implementa—
tion of approximately 16,000 kms. of lnternatlonal
microwave links for the 14 countrles of West Africa

Sub—reglon.
These links are shown on the map attached.

To cover the additional required nafioﬁal connexions
a further 8,000 kms, is estimated; Which brings the
total length of microwsve links t0' be installed at
24,000 kus. o |

It is reasonably expected that ﬁhose_links will be
“minstalle&“by 1980, The existing network represents
a-negligible part of this plan.

‘‘‘‘‘
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Estimated expenditures cever 15 years

The estimated length for this type of comnexions will

be then 24,000 kmsg, by'1980 Prices are baged on
_BUS $ 2= per metre for the total equlpment, which

means:

24,ooo:x-1'ooo x US.$ = US. $ 48f000:ooo

' Thls prlce does not inelude power supply masts, towers,

antennae and civil Works, ‘and refers exclu51ve1y to

" the electronlc equlpment.

- TV. Transmltters

The ITU Conference in Geneva (1963) establlshed as

follows, the number of TV transmltters to be instal -

I

led in the varlous countrles"

BAND

I 5 SRR o7

aAHOMEY 2 T 64
GAMBIA 1 3 10
Ghana 7 13 ' 39
 GUINES s 17 157
 IVORY COAST 9 4 1%
| LIBERTA 3 a7
MALT 16 37 316
MAURTTANIA 14 29 - 118
NIGER S 3 .. 158

. NIGERIA 9 Y
. SENECAL 4 15 78
STERRA LEONE 3 8 16
OGO | 2 32
UPPER VDLTA 8 B 130
96 197 1483

The existing number of TV transmitiers represents
a negligible part of the above listed number of

planned transmitters.

L
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For the moment, therfolloWing transnittere are in

operation:
‘Gountry . Standard — : B A i D‘
= s - III

. . Power output Power outbput

GHANA CCIR 3 x 15 KW

‘IVORY COAST OIRT S~ 2 x 10 KW

LIBERIA  CCIR -  1x2,5KW

NIGERIA  CCIR 3z 60K 1x10KW
1 x 40 KW 1 x 25 KW
1x5 X#

Total number 8 -75.

‘Moreover, transmitiers

are in operation:

SENECGAL OLRT

'STERRA LEONE  CCIR

UPPER VOLTA  OIRT
GHANA ~ . - COIR

with very low power output

I III
1 x 0,05 K0
1 x 0,10 KW
1 x0,05 Ky |
B - 1:x'0,2 KW

“Pand T and Band IIT transmitters (VAF) have a

relatively large coverage (approximétely 100 to

_150 kmé._depending on.powex, location étc,o-)a For

that reason they are the Tirst to be installed.

murber of transmitters

It is reasonable to expsct that by 1980 the total

recommended will be in

- operation. The power output can be assumed 5 KW
. for Band I transmitters and 0.5 ¥W Band IIT trans-
_ mitters.
-Band IV and V transmitters (UHF) have a smaller
.+ Boverage (approximately. 10 to 30 kms,). They are

- preferably used for smaller communities. -
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These transmitiers have generally a power outpui
of 2 KW.

The supply of programmes fér_these transmitters
is generally & preblem. There is no guestion of
having studios for each of them. . Programmes have

then to be available from ome dlspatchlng gentre

_ and elther tran5port°d to the UHF transmitier by
‘microwave links or in the form of v;deoﬁape.
“This programme problem and the lafge huimber of {rans—

mitters required suggest that by 1980, only a part

of thelblan will be realiged. It is generally

.aaceptéd that not more than 270 band IV/V 4rans—

mitters will be 1n oyeratlon by 1980g which is as

.many as for Band I and Band ITT together.

This means that for the 14 opuntfiés of the Sub-

region, the following numbers are considered:

~ Band T  transmitters total 96 pieces
— Band IIT transmitters total 197 pieoes
— Band IV/V'transmitters total 270 pleces

Estlmated expendltures over 15 years

Following guiding prices have been taken:

Band T transmitters US.$ 100,000 pee
Pand IIT transmitters  US.§ 50,000 poe
Band IV/V transmltters US $ 100,000 poe

Startlng from thls p01nt, we have the: follow1ng

~%otals:

96 x US.$ 100,000 = - US.$ 9,600,000
197 x US«$ 50,000 = - US.$ 9,850,000
270 x US.$ 100,000 = US.$27,000,000

o e _ US. $46, 450,000
Replacement and spares . _US.$ 1,550,000

_ U8 $48,000,000
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Here again, prices do not inelude power supply, studio
equipment, masts, towers, antennse and oivil works.

— BSound Broadeasting Transmitters’

Contrary to IV transmitters, tharé are no ITU
récdmmendationslwith regard té A;M. Sound Broad-

' oasfing'transmittéfs to bé ihétalled, while for F.M,.,
recommendatlons were made in the Geneva Cornference

- (1963).

The total coverage of the country ig the aim of each
government. Densely populated areas can be covered
(and some of them are already) by ‘relatively power-
Ful Medlum wave AM transmltters. . The coverages of
such transmltters is approxlmately 100 kms. as a
‘gonsequence of a hlgh atmospherlc noise level in

West Africa.

In larger countries one medlum wa.ve transmitter will
not suffice which implies that a secon& one or more

should be con31derede

‘But a mbra‘economic solutién.is,'however, to imple~
nent one or more shortwave transmitters for such

' countrles 1n addltﬂon to the medium wave transmltters
(Short waves are less 1nf1ueneed by atmospheric noise

- than Medium waves), Shortwave transmitters to be

- erected at the sime site preférabiy as near as pos-

sible to the capital of the country.

It' can be ‘assumed that one given shortwave transmit—
ter can cbVér*dﬂdistance'up'£0‘400 kmg. and that a
second transmitter operating oﬁzanother frequency
- will be réquired when there is 2 need of coverlng

a longer distance.

The frequencies allotted are from 2 to 27 Mc/s.

“However, care should be taken aa far as technique
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.permlts to narrow the frequency Tangs effectlvely

used, Tais has a direct 1mpllcatlon on the cost

. of the receivers.

F.M. transmitters have also to be considered because

these are very suitable for smaller communities.

The.éperating UHF frequency is hardly influenced

by atmospheric noise. However, their coverage is
quite small implying that to cover a country effeo-
tively a considerabls number of transmitters is
required. The cost of the instal;ation will be consi-
derably reduced if it is combined with the installa—

tion of Band T and IIT TV trausmitters.

It should however be noted that the installation
of F.M. transmitters will require specially designed

receivers.

. AM and FM receivers whioh.will be needed for recep~

tion of both National and Regional programmes are
more intricate and are éubstantially more ¢ostly.
The more so that at the heglnnlng, anyway, the
quantltles 1nvolved Wlll permit only small marginal

productlon._

In order to estimate the number-of transmitters to

be installed by 1980, it is assumed that:

- AN, transmitters

Most probably, in the capital of avery ocountry

concerned, one 100 KW.Medium—wave transmitter

will come into operation by 1980, and depénding
| on the size of the country, onme or two 100 KW

Shortwave transmitters,

This means for the whole region a total of 14

Medium-wave and 24 Short-wave transmitters.
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- F.M. transmitters

Being intimately associated with the installa-
tion of Band I and.Band III TV transmitters it
is reasonable to consider only the same number

of F.M. transmitters as TV transmitiers.

This gives 270 F.M, Bfoadcaéting transmitters

of an average output power of 5 KW each,

"Bgtimated eipehditures.bﬁér'iS‘yeais

Pollowing guiding prices have been itaken for thiss

100 kW AN Medium-wave transmitter  US.§ 200,000 pee

100 kW AM Short-wave Mo USW§ 250,000 M
5 KW PN transmitters ~ ° US.$ 20,000 "

From this, thémfoliowing totals result:

ki

14 x TUS.$ 200,000
24 x US.$ 250,000
270 x US.$ 20,000

US.§ 2,800,000
US.4 6,000,000
_US.8 5,400,000
US.§ 14,200,000

1

.

HereAagain,rppiqes_dq not include power supply,

studio equipments, masts, towers, antennae and

civil works.

Summary of expenditures for Radio telecommunicae—

tion eguipments

= Microwave equipﬁént ©USL$ ‘48,000,000 (of which -

(49,600,000 —approx.
(20%~,is_fﬂr carrier .

telephony equipment): -

- TV transuitters’ - US.$ 48,000,000
- Sound broadcasﬁfng“ﬁ" e

transmitters: . = US.$ 14,200,000

| US.$ 110,200,000

- Miscellaneous Us.$ 10,000,000

Grand Total: US.$ 120,200,000
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(11)

Telephony

In order to make an estimate of the need for telephony

equipment, it has to be taken into account the increase

. in the density of telephone subscribers in the next

15: years. This depends, amongst other reasons, upon

_the increase of the purchasing power and upon the growth

of the population itself.

In the follow1ng analy51s, use has been made of informa-

tion released every year by the Amerlcan Telephone and

Talegraph Company.

Table 16..gives an extract for the years 196C, 1961,
1962, 1963 and 1965 of the pumbsr of telephones in the

countries concerned and of the density of telephone
‘subsctibers per countries. For 1964, no information

is available.

Nigeria, Ghana, Ivory Coasgt and Senegal sre the countries
with the largest number of telephones in use at the lsgt

January 1965,

Tn order to make an estlmate of the nunmber of telephones
that will be in operation in the Whole region by 1980,

it ig assumed that the denslty of . telephone subscribers

- will double in the next 15 years. -This supposition is,

needless to say, arbitrary but takes intc account plans

for expansion. The more so.becauge those plans are

alréa&y partly in execution.

Supposing that the population-increases by 50 per cent
and the density of telephone subscribers by 100 per cent

over the whole region, the number of telephones cpera~

ting in 1980 will be

167,115 x-1,5 x 2 = 501,345
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_Thls means that in the perlod from 1/1/1965 o 1/1/1980

501 345 - 167 115 = 334 230 telephones

imust be dellvere& and lnstalled.

:Estlmated amOunﬁs for telephony (sw1tch1ng and 1nstrup '

ments) for 1980

only) will be’

.Assumlng that the total aumber of telephones to be o

- installed up 401980 will be 334,230 and supp051ng fhat

" the needs will be homogeneoualy distributed over the
15 years (which is not true in_prgctice), the yearly

" demand will be

334,230 - 22,282
15 | |

! As a guldlng price- per telephone connex1on, US. $ 100.mf

is taken, including US.$ 16.- for the telephone set.

From the above,'lt can be concluded that the. total

- 1nvestmeﬂt in telephony equlpment will-amount to

334,230 x US.$ 100 = US,$ 33,423,000

:To this figure,’ approximately 10 per cent sHould be added
' for accessories and other types of telephone 1nstallam‘
" tioms, which brings the total to US.$ 36,800,000 over

the 15 years.

Te Summarize, from what iz described above, the total amount for:

telecommunloatlon over the period of 15 years {electronic equxpment

US.§ 120,200,000
US.$ 36,800,000 = US.§ 157,000,000
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Number of Telephone Sets Installed. *
1960 1961 1962 1963 1964 1965

Nr. of per Hoo Nz'.of per 100 Nr. of per 100 Nr. of per “_.0@ .HA_H. of  per 100 Nr. of per 100

telew ‘popu— . tele~  popu—  tele—~ | popu~ tele-— popu—~+ tele— POTU—~ tele~ pOPR—

pthones Hmﬁ.o.s wﬁomm,m H@&H.os phoneg . lation vhones lation  vphones lation vhones lation
Dahomey 1.871 . 0.31 - 2,010, Q.10 2,150  0.10  2.180 - 0,10 3.500  0.15
Gambia 650 0.22 & 7700. Q.22 700 0.24 908 0.31. 1.025 0,31
Ghana, 24,917 0451 23,816 0.34 | 26.234- 0.37  28.514 040 ¢ 32.511 0,42
Guinea 3.000 0.1l 3.100;  0.10 44000 0.13 4,200  0.13 6.000 0.17
Ivory Coast  6.286  0.20 7,004 Q.21 9.199  0.28  10%591 0.31 17.702 0. 47
Liberia 2,100 - Q.15 2.100° 0.16 2,300  0.17 2600 0.20 3,000 0.28
Mali 2,723  0.06 2.800. 0.07 3,000 0,07 3.400 0.08 4.400 0.10
Mauritania 255 - 0.03 3000 0.04 300 0.04 350 0.04 1,000 0.12
Figer 1321 0.05 1.549 0,05 1,700 0.05 . 1.661 005 2.270 0.07
Nigeria 374246 0.11 A1.661°. 0,12 A74998°  0.13  -53.949 0.15 60+ 428 0.11
Senegal 16.619  0.64  17.000. 0,53  22.378 . 0.75 23,000 0.76 25,000 0.73
S. Leone . 4.062 017 “4.T0C 0.19 4,610 - 0.18. " 5,100 0.20 : 5,500 0.11
Toge 1.633 Oel4 1.776.  0.12 2.256  0.15 ,Jmmrhaq 0.16 2.779 0.17
Upper Volta 1,242 0,03 1.228 0.03 1.300°  0.03 - 1.300 0.03 2.000 0.04

Totals: 1034925 99:744 128.125 1404230 167.115



B.

E/CN.14/INR/130
Page 39

Estimated Current Demand Development 1965 — 1380 for Measuring

Ingtruments and Miscellaneous

The realistic estimates of this market sncounter numerous difficultiess

— Tmport statlstlcs are by far 1nsufflclent1y divided and very

.much unspeolfled.

-“Import of -gsome indusirial electronic eqﬁipment is concealed;

'és accessories of‘important industrial projects.
-‘The tremendous le@fSlflcatlon of the products,

—'E&port statlstlcs of maln produclng countries are 1rrelevant
’because very many equlpments are dlverted in transit to & country
_other than that of the ultimate user. '

ble 17. Progectlon of current Electronic Measurlng Instrument
i dem&nd.- ' ' ' -
Table 18, Proaeptloh of current other Electronic Industrial _

Equip@ent;demand.
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‘wHOuoOdwos.ow Current Electronic Measguring Ingtrument Demand™

Country 1965 1970 . 1975 1980
Dahomey 20,000 36,000 66,000 120,000
Gambia 10,000  18.000  33.000 60,000
Ghana 200,000 430.000  930.000 2,000,000
Guinea 25.000 54,000  115.000 250,000
Ivory Coast = 100.000 200,000 400 .000 800.000
Liberia ~10.000  18.000 33.000 604000
Mali 60,000 120,000 240.000 480.000
Mauritania 10,000 18,0000  33.000 60000
Niger ©10.000  18.000.  33.000 60.000
Nigeria 1,000,000 242804000 5,200,000 12.000.000
Senegal 50.000 100,000  200.000 400,000
Sierrs Leone 10.000  20.000 40,000 80.000
Togo - 10.000 - 18.000  33.000 60,000
Upper Volta 10,000  18.000  33.000 60,000

_Hommmoooo 3¢348.000 7.389,000 16.490.000

¥oB. Exocluding electricity meters
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CHAPTER ITT
ANATYSIS OF THE PRESENT INDUSTRY

1. Pregently, the local irdugtry in the field of elecironics is limited
to the assembly of radio, television and elecirophone sets in various

oountries.f

P W%th a Tew exceptlons, the looal flrma-are Worklng under teohnloal
3331stance oontract with reputable forelgn flrms, with the result that

the sets produced are generally identical with sets produced by these

firms wzth very fow adaptatlons to 1ooa1 specific requmremenﬁs. Practical—
ly, no dé31gn1hg is belng oarrléd Out, exoept sode ampllflers for 3

T - !

eleotrophonesa ' ‘ ' § *

o

The quallty of the sets is ] 1n general very much oomparable w1th

51mllar models produced in 1ndustr1a11zed countrles.' §-;1‘ S

3. Generally speaklng, all parts are imported, with the exneptlon

Lo
:":-

of a féw Wooden oablnets, whloh are heing manufactured 1oca11y, ;ﬁ

e Tﬂe added vaTue varles from case to oase, as 1t depends malnly
on: : : ' ! ':

: -'thefmanner in which parits are being imporied. Some assemblers
Zrecelve the chassisg already assembled and allgned, some reooive
éthem in blooks pre-assenbled and pre—adgusted, and others are

freally assemblzng from all loose perts.

nfMost of the Wooden cablnets for radlo, radlograms, TV and
§e1ectr0phones are of loecal manufacture. The cost of these
cabinets varies from US,3$ 2.~ for small transistor sets fo

approximately US.$ 50.—~ for large radiograms.

~ A1l plastic cabinets (which represent approximately 80 per cent
of all cabinets made) are imported although plans are being

carried out for their local manufacture.

5. The labour directly employed in these industries is relatively

small (less than 350 people in total). In general, African staff




B/CW.14/INR/130
Page 43

trained by the firms rendering technical a351stance is managing the

assembly lines very satisgfactorily.

6. The equipment installed varies in accordance with the asgembly
work done:(see point 4: ) butiin general, is not very congeguent
(approximately US.$ 350, ,000,—) '

Te Most of the assembly plants are not worklng at full capaclty and

Whenever thls is the case, productlon can ea811y be increased.

8, All pro&uotlon flgures are for June .1966. when the various firms
were visited and exeeed production. ngures fer 1965.

Assembly plants are already in operatlonjln the following countries:
SENEGAL - : “Assemhly'df-approximateiyll,ooo sets per year
' ' (transistor portable radic sets),
All parts are impor%ed from France.
oMALT . s An assembly llne for radlo is now being imstalled

“in Mall, with undeflned capaclty, but working under

“the same condltlons as’ the flrm in aenegal.

IVDRY COEST‘. lOne assembly plant produclng, at the moment, approx—
R imately 5,000 tran31stor radlo sets of two models,
for the local market and at intervals, manufactur—

“ing sets! for Upper Vblta.'

Production of TV sets (1500 sets have been aasembled
but 700 stlll Temain unsold) o

_Thls flrm works w1th technlcal assistance from French
flrms, w1th Frenoh de31gns, all loose parts being

1mported.
GHANA ;7 : ”In Ghana, there are thrae assembly plants.

(a) 100 per cent state owhéd factory, working with

technical agsistance from Holland,

Assembly's‘one"mode1:0fztransistor radio, all

loose parts imported from Holland,
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DAHOMEY

NIGERIA

producing in two ghifts approximately 60,000

radio sets/yearg

Sets are marketed under a - Ghansian brand name,

Factory managed entirely by Ghanaians.

(b) Company 50 per oeht_Government'cpntrqlled, and
50 per cent Japanese. Presently producing TV.
sets. Im fact, this oompany which has just _
started oPeratlons, hes not yet reached the .
stage of assembly, but readyumade and allgned _

- chassis are imported and fitted in a locally |
manufactured wooden cabinet. The productioﬁﬁﬁ

rate is aboﬁt 3500 gets per year.

- This firm works with technical assistande;
. from. and under the management of a Japanese

firm. .

(e). 4 firm manufacturing approximately 1,000%radio-
~grams per year, electrophonss and a few
~amplifiers. Cabinets as well as a few mechanical

parts, are algo manufactULeu. This brlngs
the local content to approx1mately 60 per cent
:of the total value,

Elect:onic?ﬁarts'are:imported in kit form from
England and Japan.
One firm assembling menufactured radios (two types).
Blocks and parts all imported from France. Prodoc~—

tions approx1mately 5y OOO radlo sets and 1,000

'electrophones per year.

(a) One firm working with technical assistance.
from Hoiland; assemblihg various types bf fransis~
tor - radio sets, with impdrfed loose components,
Production & approximately 55,000 sets/year

. Some Woodén cebinets are produced locally.




(b)

(o)

"Engllsh orlgln, at the rate of approxmmately

'_'(d)
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One firm working with technical agsistance

from Germany, manufacturlng 3, 500 raalograms
auid’ 6 000 to 7,000 transistor radic sets per

‘year. All-being fitted in Wocden c¢abinets made

locally.,

4 firm assembllng radio sets of Japanese and

36 000 per year. A ce;taln quantlty of Wooden

:cablnets is made looallyg

A flrm worklng Wlth Brjtl h ﬁeuhnlcal asgigt~

'"ance and manufactur1¢g approx1mately 12,000

t_ sty per year, of one model.

A11 fltted in wooden oablnets made locally.

There are also two other firms. Whloh have started

very recenily, assembllng relatively small

gp@ntltles-of radios and radiograms.
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CHAPTER IV .

' DESCRIPTION AND ANALYSIS OF FEASIBLE INDUSTRIAL PROJECTS

. ANALYSIS OF CONDITIONS OF SOUND INDUSTRIALIZATION

General

The moet important reasons for a OOuntry to embark on & programme

of industrlallzatlon in any fleld are the f0110w1ng,

2a

(a) An expeoted cogt advantage, whloh could result froms:

v

the utlllzatlon of avallable reserves of low-cost or high
quality 1abour, energy or raw materlals,
the avoidance of tranbportatlon oosts,

the proximity of important markets that would justify large

" production runs,

the same proximity of manufacturing to markets éould also

" mean an inecrease in the refficiency ¢f the sales organisa—

tion, and thereby result in a decrease in distribution costs,

(b) Arzsuments of a macro-sconomic or politigal nature, such as:

employing unemployed labour,

saving or earning foreign exchange,

avoiding uncertainties of supplies from distant sources,
as they could be caused by exchange and political faciors,
diversifying the structure of the economy to prewvent undue
dependence upon & certain sector and its fluctuations,
introducing certain types ofrknow—how that come with the

creation of new industries,

Sometimes, countries seem to be inclined o proceed with industries

for the sole pﬁrpose of gelf-sufficiency. This principle is a sensible

guide only up t0 & limited point, ag it runs in conflict with the princiy

ple that evéry country will gain if it makes things in which it has

a relative cost advantage and trades them intermationally,.
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3. Projects which are  commercially atiractive only:beeause of -high .
tariff protection ars a heavy:burden on domestic congumers who are

compelled to pay more for domestic products than they would for imporits.,

B, Conditions for Industrialization

1. Industrlallzatlon hag to be based on an ex1et1ng domeetlc market

From the 1mport flgures and the eetlmated demend for the year :

1980, 1t oan he Seen that thls condltlon is fulfllled prov1ded Heet

Africa Sub—reglon ig con51dered as an entlty, This is the minimum ba51c

condition for the development of an electronlc 1nduetry.

~.of the product feng; traneletore, dlodee,'r931store,'capacltors).' It

Each 1nd1v1dua1 oountry in the reglon can hardly expect to have .
a fully 1ntegrated 1ndustry on its own. Fach should then realize that
in their own 1ntereet, they have’ to acocept the fact that they must import
parts requ1red by their own market’ from other countrles in the Sub-
Tegion and it is hlghly recommended that a machlnery e established

to facilitate the movements of goods over the borders in the Sub-reglon.

However,. the fantaetlc dlverelflcatlon of the electronlc products,
egpecially in the fleld of 1ndustr1al equlpment, with completely dif-
ferent ‘techniques and emall quantity of articles of each category,
limits fﬁe’poégibility'of the ‘¢stablishment of 'industrial projects to o
the articles’ which are being maee—coneumed and Tor whlch the continuity

of the demand is guaran%eed

For certaln types of artloleea 1t should be reallzed that the o
total WestuAfrlca Sub~reg10n 1s even too small & market for establlshu _

ment of sound 1ndustr1es and consequent1y3 only Africa as a whole should

preferably be “taken into consideration. - This is preoleely the case

5&of the products Whlch requlre hlgh 1nvestment, skilled labour and for °

which a production oapaclty is a determinant factor in the cost price

is up to all African Sub-regions to decide in common which Sub-region
ig eventually the best to fulfil the supply functions for the'othefe~.
Sub—reglonsa‘ Few centres of production covering the needs of fhe.Sub~e.
region or even Africa as a whole, cen only functlon properly if co—
operation amongst the countr;ee is. obtained and if the goods can flow

over the borders in a kind of exchange process.
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The pogeibility of expert of products outside Africa seems very
remote, The large entérprises in indusirialized countries with which
industry in the oub—reglon.WOuld-haVE-to compete; have the very import- -
ant advantages of mags—production and established powerful distribuf
tion organizations. | N h S
2 The mere ass éﬁbly‘o?.elect%onﬁc eqﬁipment Eaéed on 5mports'bf:h
all the paris énd compcnents cannot be satisfactory for the Sub-reglon,

unless 1t is com81dered as a flest step towards a more 1ntegrated 1ndustry.

The proaect hereafter mspumes that mosﬁ of the components and parts
which are technlca11y aﬂd enonomlcally pro&u01ble in the Sub-reglon '

are being effectlvely produced by 1980

In,other,wprds the 1ntegratlon of the 1ndustry is as complete .
as techniques and economy permit it. . Certalin types of products (for
instance electrogic‘vaives)? have bezn purfosely omitted because.eifhér .
the markes requirement_will_be too small in 1986 for economical indus-

trlallzatlon, either the fechnolcgical development shows that these

- produsts Wlll'surely.be replaced by others (yalﬁeé by transistors) in

1980.

Whenever the trend in technological development is not,ioo clearly
apparent, the plan_is_ma@e on the 1965 teohniquésn Thig épplies in_.
particular %o chemically produced Integrated Circuits. There are godd
reagonsg to believe mhai bj 1980, a certain part of the domestlc electonic
appliances w111 make uge of 7Integrated Clrou_ts“ However, 1t is almost

1mp0331b1e %o~day to ési be the eAtent of this 1ntroductlon.

3. Technlcal and manavemont asslstance from abroad 1s essentlal. Thls
is a primary condition, in thig typs of highly SpGClallZed 1ndustry,

to achieve proper establishment, smoolh start of the prodgctlon,‘ef—
fective training of parsonnsl, sf ficient menagement, constant product,

quality,

Moreover, this tecknical and‘maﬁagement-assistance must be guaranteed

for a long term. This is the only way to make sure that the newly
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established industry will keep pace with rapid and constant evolution
of the technology. . '
4. “Concentration and speolallzatlon of ‘the productlon are neoessary |
in order to reduce capital 1nvestment, to obtain lower cost price, to
use eff;qlently3the~management,resqurces, and to-.make possible effective
training and less complex organization. '

To satisfy these requirements, the number of projects for each

activity is based on the following:

:,(a)dgAssembling:fﬂiustry

Reasonably, very ‘few assembly plants would be requlred to satlsfy
theﬂtotal ‘marKet' requiremenﬁ of “the Submreglon. waever, ‘congidération
should be ‘given to the- ‘exigting and the: already planned assembly plants.
Justification of a certain number of asgsembly plants in various countries
Oaﬁmh¢~fQMﬂ%;%q;$he1tranggomt conditions, .the specific market require—
ments %ﬁgﬂpﬁherpeqonomio;mOﬁiyes_of‘thexgounﬁrynto,participate‘aotivély
;Fin;ﬁhg,g;agtronic,industrxpfor~theﬁnegibnéfua

25 ff7{s anyway recommended to Keep the minber of countriés éntering’
this venture tc the:.minimumj the number..of assembly plants should be
. olimited so. that each-.can be assured of continuous working at full -
capacity and to combine wherever pdssible; in one;factory,sthe>asséﬁhly

of similar appliances (pr radiq and Qv_in:tge sa,:me.‘fl‘z?}:c_;’sor;;_r:)._AE

() Parts and Components

It is precigely to these articles $that the rule of poncentration
plays the mogt imporitant role. The number of factories to be in exist~
ence in 1980 has been determined by a minimum economical production

capacity.

For the hiyhly'intricate componentss iransistors, diodes, resistors,
as mentioned above, it is very muck questionable o reccmmend establish—
ment 6f production centres for the quantities required in 1980 for the
West African Sub—region, but it should reasonably be considered to cover

the needs of all Africa or at lesast two or three of the four Sub-regions.
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‘Horeover, tranSLStors, diodes, resistors and’ capacitérs should
be concentrated in one single unit, for economical reasons, as well ' L 4
as for the fact that these parts may be, before or after 1980, partly

replaced by chemlcally produced Integrated Circuits. Lo S &

For telecommunicetion equipment, radio and telephony, ‘maximum
concentration is absolutely essential. 'One:sgingle factory can'only

be considered,

(e} Associated Industry

Accessories to the assembly industry such as plastic and wooden

: oabinets,'metalware, etce.. should normally be next to the assembly

plants.‘ In fact, the ‘manufacture of these products should preferably. .
not be comblned Wlth the assembly factories because of the desired

speclallzatlon.

5«  Recomuendation on the location of the various factories is being ™
made based principally on the country potential market and transport -
conditions. Raw material availability has not been taken into.considera

tion as this does not play a significant role in most of the articles,

Care was .taken.fe distribute the industry as evenly as possible

amongst the various countries but respecting the technicalfand'economidal

contingencies with regard to ithe desired councentration.

Table 19  shows the recommended distribution.
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2e CONSUMER ELECTRONIC PRODUCTS
A, Jeneral

1. TIndustrialization in the field of Consumer Electronic Products
can be envisaged as it appears from the market analysis that these
products fulfil the condition described in CHAPTER IV " I prineipally

with respect to volume continuity and a possible limited diversification.

Tndusiries established principally for this market can also aim.
at other finished products, guch as Intercoms, simple professional
equipnents, etC.ee Tt must however be realized that these products
reqﬁire only 2 small number of parts and components compared with the

requirement for radio, television and electrophone.

Tape-Recorder assembly was not considered because the vo lume
is relatively small with rather high degree of diversification. Under
certain cohditions, however, small quantities could be assembled in
any of the other assembly plants. Standard electroniae parts and
components are generally of the same types as for electrophons and

do not represent any substantial volume.

2. Resulting from the projected current demand for 1980, the follow-

ing production would be reached:

(a) Assembly of: 1,900,000 radio sets
140,000 televiasion sets
120,000 gramoyhones/eiectrophones'
undefined number of wvarious electronic
equipment for a wvolume of
" approximately 10 per cent
of the total volume of radio,

TV and elecitrophone,



(b) which requires:

- pi

1

2,400,000
118,500,000 -
260,000
140,000
140,000
" 140,000
1,900,000
9,500,000
140,000
| 180
20,000,000 ()
7,000,000 (&)
95,000,000 (%)
:110,000,000 ()

E/CN.14/INR/130
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eces loudspeakers

_various types of coils

quarto of printed circuits

tuners
line output trangformers

deflection coils

variable condensers
trimmers

'pietufe tubes

tons of ferrite material
tr@nsistors '

diodes

varioue types of capaoitors
various types of resistors,
including potentiometres,

stc.

(&) If not replaced at the time by Integrated Circuits,

Tt ghould be noted that in any cases some kind of arficles produced

in the région,have still to be imported in emall gquantities to cover

the need of special applica

tionsg.

For instance, 5,000,000 transistors of wvarious. iypes,; unecchomical

to- produce in such a small gquantity, will still have to.bslimpgrted.

{e) Moreover, Associated Industries should provide:

1,700,000 plastic
plastic

140,000 plastic
plastic

'plastic

plgstic

plastic

-cabinets
accessories for ra

IV front panel

accessories for TV

parts for loudspeekers . .

‘artificial leather
total:'

Approx.weight 680 tons
225
84
18
150
100 tons

1,257 tons

dio tons

n tons

L tons

1 tong

it
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Various steel metalware mainly

" cadmium plated A u 850 tons
Various aluminium metalware _
(mainly for TV antennae) n 500 tons

“-dorrugated cardhoard for packing 1,700 tons

Various cables and wires for wiring

of the aﬁjaratus ohlyzf'

- cehﬁen)insulated wires 120 tons -
S shieldea wires 10 tons
'~ twin wire or coax1a1 cables

for antennae ' 70 tons

450,000 Var;que‘wooden cabinets

¢,436,000,000 pieces Dry cell batteries.

3. In the economical enalyeis_of the wvarious projects, the following

parametres are taken:

(a)
()
()

()

@

(g)

The factory spaces take into account manufacturing, stores’
and auxiliary speees, 

411 the prices are to be undersiood at the 1965 level, -
Imported products based on world market CIF prlce. :

In the estimates of working eapltal, no prov151on was . made

for debtors.

_Amortization of eqﬁipmeﬁt is caleculated on the=baee of.

4 to 7 years, acoordlng to the product.

It is assumed that each given proaect keeps '3 months etcck

of raw material and/or parts and no stock of finished -

- products except for the gssembly plants Where 3 months stock

of finished producte are foreseen.

'_Factory descrlption Lereafter refers to the 31tuatlon evaluated

No taxes and duties of any kind, neither on raw material,

nor on equipment, have been considered.




BE/CN.14/INR/ 130
Page 55 -

B. _Description of the Projects

1. Aesembiy plants for radio, TV and electrophones, funers and . .

loudspeakers

It is assumed that a maxlmum of 11 asgsembly plants divided amongst
8 countrles will be in operatlon by 1980.

Provisioh is made for 6 of these assembly planis, to assemble in -
the same premises, television sets and television tuners, as well as -

loudspeakerss

A mlnlmum productlon of 100 OOO radlo eete and 12 OOO telev151on

gets is con”“&ered eeonomloal. Smell factorles should concentrate on
2 or 3 baelc models of radio and ohe telev131on (p0551bly with various
presentatlone) Large factories could produce a greater variety of
models’ although the humber should be limited as far as pesaible, to
achieve" hlgh effeclency, to keep prlces at the mlnlmum and to reduce
the probleti of servicing. o * o

The guestion of eervicing'is ext;emelj important and by 1980,
the number of trained Service technicians required Willebe eonSider-
ables doubis exist if there is the possibility to train‘a-eUfficient
number in time. e '

For the loudspeakers, the ninimuin economical eseembly‘is“IO0,000
pleces per year, whlle manufacture of the parts can only be eonsldered
for a produetlon of 1 000,000 piecess - -

~3In*thewdeecr1pt10n hereafter, aesembly“was'eielueively considered,

The manufacture of voice coils is incorporated in the recommended =

coil factory, whlle the manuxecture of houelng (presumably all. in plastle

by 1980) is ineluded in the plastic 1ndustry. It is howevar recommended'

that only one centre produces all the hou31ngs requlred.
Cones and magnets have still to be imported;f?ti

For the TV tuners, all parts will be 1mported the quentltles

involved do not Juetlfy thelr manufaeture.

~y;agm

REESIE S i
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PROJECTS

Project No. 1

Recommended location: one in DAHCMEY:
one in GUINEL
one in MALI " .

Three factories assembling each 100,000 radios and electrcphones/
year. . Per factory, the following are: estimateds - ' -

(a) Personnel

"70 dlrect + 10 1nd1rect + 15 others ; TOTAL 95 persons “

_ N B. g Indlreot personnel should be. understood as the

._peOPIe Worklng in productlon but not dlrectly _

assembllng sets, such as: controllers, people for‘gfvgw

the allgnment, eto... Others lnclude management, -
admlnlstratlon, secretarles cantlne personnel,

drlvers, Watchmen, tCeas

(b) Buildings

~Produetion - - . 420m2. -
Stores -  420m2
. Quality Dept. o Ome
.V‘Tbolshop _ ";7i.“hﬁ-30mé m;:_ :
Others . 2%0m2 = TOT&L 1, 170m2

. Estlmated 1nvestment in bulldlngs and land US $ 117,000.-

(o} - Eguipment

'ﬁProductlon, stores, quallty ipt., toolshop " US.$ 70,000,

Depreclatlon in 6 years._J

(d) Working oapltal u?

,3 months raw material & 408 000 -
3 " flnlshed products J 562 0o
Work in progress : $ 30,000 = | US.$ 1,000,000 yw

of which approximately US.$ 400,000 in foreign curfency.
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Project No. 2

Recommended location: NIGERIA.-““'

One factory assembling 200’GOOAraafoswanﬁieiectrophonea per year. The
follow1ng are estimatfed:

(a) Personnel ”j.==' s .
_ 140 dlrect + 10 1nd1rect + 15 others - 165 persons .

.(Bi Bulldlngs

. Produetion 840m2
S ogteres 0 840m2
Quality Dept. . 30m2
Toolshop - 30m2 T
‘Others - . . 420m2 ~ TOML  2,160m2 .
Estimated investment in buildings US.$ 21,600,

-ﬁ:“féﬁijJ”ul ment i _ -
h Productlon, stores, quallty Dept., toolshop "U“.': 000,~

" Depreciation in 6 years.

(d) Workinge capital _
3 months raw material ©§ - 816,000 )

3 " finished products ' $1;124,000
- Werk in progress - $ 60,000 .= - US3,§ 2,000,000,

of which approximately US.$ 800,000 in foreign currency.

Project Wo., 3

Recommended location: NIGERIA.,

One factory assembllng 300 OOO radios and: aleohrophones per y@ar. " The

follow1ng are estlmated,

(a) Personnel -

210 direct + 15 1nd1rect + 1% others = TOTAL 240 persons
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(v) Buildings ' T
‘Production _ 1260m2
Stores 1260m2
* Quality Dépt. 0 40m2
Toolshop 40m2
Others 630m2 = TOTAL 3,230m2
Estimated investment inm buildings and land . US.$ 323,000.-

(¢c) Eguipment

Production, stores, quality dept., toolshop  US.§ 130,000.—
Depreciation in 6 years. |

() Wbrking capital’ .
3 months ., rew.material - $ 1,224,000

3. ‘finished products  § 1,686,000
AL : R : : bt A
Work in progress | $ 90,000 = US.$3,000,000,~

~of which approximately §$ 1,200,000 in foreigﬁ:Ourfency;

Project Ho.4

Recommended location: one in IVORY COAST

one in SENEGAL
one. in SIERRA LEOVE

. VﬂiThiGE.f@Qthies,'each”assembling 100,000 radios and eleotrophones,
12,000 televigion sets, 20,000 television tuners, 200,000 loud-

speakers per year.
Per factory, the following are estimated:

(a) Personnel

" ‘Radic & eleatrophons 70 direct + 10 indirect
s - 24 i . 4 T
TV tuners | o " 200 "

. *vIoudspeakers. - T - 1l W 4 2 ®
Stores ' 3 "
Quality Dept. 2
Toolshop ' 2 "

115 direet + 25 indirect + 20 others
=160 persong

L
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(b) Buildings
Radio & Electrophone 420m2- productlon + 420m2 - stores
v 200m2 - M + 200m2° "
TV tuners < - CLEEmR T L pome
...Loudspeakers... .. Sooqom2 4 30m2 "
- Quality depta 30m2 oo
. Toolghop. . .. . . . . 30m2 . .
Others  400m2
TOML : 1,880u2 o _  |
o Estlmated investment in bulldlngs and 1and US 3 188 000.-_
(c) Egulgment | IR b
Radio and electrophone(k) 3 70 ooo, o
TV $ 22,000
TV tuners § 10,000
‘Toudspeakers - - - - - § 21,000
Quality Depte (&) $ 20,000
Toolshop = (&) = ©$ 10,000 = USs$ _ 153,000,«
(%) including quality dept. and toolshop =
(k) TV, TV tuners and loudspeakers.
Depreclatlon 1n 6 _years.
(&) “Working cepital |
Hadio & electrophons ..
- 3 months raw material § 408,000
o= 30 " . finished products . $ 562,000 - . .
= Work in Progress S § 30,000 = US.$ 1,000,000,¢
“Television
<=3 months raw material $ 315,000
-3 n flnlshed produﬂts $ 440,000
- Work in Progressi® § 20,000 = US.$ Y75,000.y
TV funers ‘ | . :
~ 3 months raw material $ 35,000

-~ Work in Progress $§ 5,000 = US.$ 40,009.;-
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60

Toudspezkers e
. ~ 3 months raw material . %.-37,000 o
- Work in Progress % 3,000
~-1 month for shipping tlme) $§ 6,000 . ,
of . 45% of production ) - = US.$ - 46,000.—

TOTAL Working capital . .

= US.$ 1,861,000."'

of which approximately US.$ 700,000 in foreign currency.

Project No. 5

Recommended location: GHANA.

Ons Fagtory aaseiibling 200,000 Tadios and electrophones, 30,000 televi-

sion sets, 20,000 TV tuners and 500 000 1oudspe@kers per year.

The following are estlmated" -

Rt TN

(a) Personnel

(b)

Radio and electroPhone
Television :

TV tuners

Loudspeakers
Stores |
Quality dept.
Tool srhop
TOTAL: -

Buildings

Radios and electrthones"

" Telévision . . &

TV tuners
Loudgpeakers =
Quality dept.

. wloolghop

Others

- 140 direct

10 indirect

+
60 1t + 5 "o
10 L] ; T+ 2 ‘ _fl‘
27 it + 4 "
) ' 6 - n
4 t
3 n

237 direct #; 34 indirect + 30 others

= 301 persons

S 840m? productlon + 840m2 stores

500m2 % 4 500m2 "
60m2 " w 20me N

185m2 "+ T5m2 "
60m2 |
60m2

1,000m2

o
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Total ¢ 4.140m2 _
Estimated investment for buildings and land US.$ 414,000.— .

- Bouipment | _ o o ,
Radio & eélectrophone “~(ﬁ)_.$' 95,000
Television $ 45,000
TV tuners $ 10,000
Loudspeakefs $ 50,000
Quality dépt; ( k) ‘$ 25,000
Toolshop (#ctt) $ 10,000 = .. US.$ 235,000,

(&) 1nclud1ng quallty dept, and toolshop
(&) TV, TV tuners, loudspeakers. '

Depreciation in 6 years.

Working capital

Radio & electroyhone

~ 3 months raw materlal ;_ $ 816,000
-3 " flnlshed ‘products $1,124,000
— Work in Progress $§ 60,000 = US.$2,000,000 ¢
'Telev1s1on | .'1‘ o R
- 3 months raw material ."'$ 800,000
-3 ;" flnlshed products $1,100,000 _ .
~ Work in Progress $ 50,000 = TS $1,950,000,—
TV tuners _ | |
~ 3 months raw material § 45,000 . _
~ Work in Progress § 5,000 =  US.$ 50,000.—
- Loudspeakers _ _ ‘ - | |
-3 months raw materlall - & l 92,000
—~ Work in Progress $ 8,000
- 1 month shipping time of * -~ °. - : :
50 % of production  © $ - 15,000 = US.$ 115,000
TOTAL Working Capital o US.$4,115,000

of which approximately USQ$ 1,800,000 in_fpreign'éﬁrreﬁcj.m
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Project ¥o. 6

Repommende&‘1ocation:ﬂNIGERIAi'

One factory assembling 300,000 radios and electrophones, 34,000 telev1— o

sion sets, 34,000 TV Tunsrs and 300 000 loudspeakers per year.

The following are estimateds

(a) Persommel

(v)

(e)

Radioc & elédtrophone

,Tblev1s1on

TV tuners
Loudgpeakers
Stores
Quality dept.
Toolshop

TOTAL =

Bulldlngs'~

Radio and electroPhone”"

Television
W tuners

Loudspeakers

Quality Dept.

Tooishop
Cthers

TOTAL : 5,190 m2

210 direct + 15 indirect

65

66
IS

fi

"

+ .

+

+

c

W A =3

1"

358 direct + 42 indirect + 30 others

= 430 persons

120m2

" om2”

r"6Om2
60m2
1100m2

1

B |

+

+

-+

'1240m2 produotlon + l240m2 stores
580m2

580m2 n
l25m2 "
25m2 "

Estimated investment in buildings and land US.§ 519,000

Equigment

Radio & electrophone
ielev151on ‘

TV tuners

Loudspeakers

3
B
8

$

130,000
50,000

10,000
30,000

(%);iincluding'Tcdlshop-aﬁd'QQaliﬁyﬂdepf.'
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Guality depte (*%) - $..25,000 . ..
Toolshop - (*x) : $ 10,000 = US.$ 215,000

- Depreciation in 6 years.

(d) Working Oa@ital x.'.;:7

Radio & electrophone o
‘= 3 months raw material - - § 1,224,000 - .-

‘=3¢ +" .finished products § 1,686,000 SRS
= Work in. Progress i $ 90,000 = US.$ 3,000,000
| Television - _
- 3 months raw material $ 900, 000
-3 " Pinished products 3 1,300,000
~ Work in Progress 55,000 = US.§ 2 255,000
TV tuners .
— 3 months raw material $ 50,000 e
~ Work in Progress. - -$ 6,000 = US. $ " 56,000
Loudspeakers
~ 3 months raw material  § 55,000 = US.$ 55,000
TOTAL Working Capitals Us.$ 5,366,000

. of, which approximately US.$ 2,300,000 in foreign currency.

2roject‘Nb. 7

Recommended location : FIGERIA -

One factory assembling 400,000 radios, and eleotrophones,-40'000
televaslon sets, 26,000 TV tuners and 700,000 1oud3peakers per year.

The follow1ng are estlmated-

(a) Personnel , B y
Radio & electrophone - 280 direct + 20 indirect

. Television. - . . ¢ 82 "8 o
TV tuners ' 13 "o+ 2z
Loudspeakers - 3 "o+, 5 "
Stores ‘ | N _ é;. 'E

*% Tvigmvrtunens?and#;pudspgaggra
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Quality Depte 6 indirect -
Toolshop . 4 "
TOTAL: 413 Girect-+ 53 indirect '+ 40 others
= 506 persons
(v) Buildings : _ |
Radioc & electrophone  1680m2 production + 1680m2 stores
Television S 700m2 . M T4 T700m2 M
"IV tuners 90m2 "o e 3/m2 M
Loudspeakers 260m2 _ o + 105m2 M
Quality Dept. . 80m2
Toolshop 80m2
’;Qﬁhars‘; B 1400m2
TOTAL : 6,810m2
(e) Eguipment - o
Redio & electrophone (&) § 160,000
Television $ 55,000
TV tuners $ 10,000
‘T:isga5§eékers $ 60,000
Quality Dept. (k) $ 30,000 o
'Toolshop (#k) § 15,000 = US.$ 330,000
(&) including Quality Dept., Toolshop
(&) TV, TV tuners, loudspeakers.
Depreciation in' 6 years.
(d) Working capital

Radio and electrophone

- 3 months raw material

L

- Work in Progress

Television

— 3 monthe raw material

— 3 months fin.products

—~ Work in Progress

$ 1,632,000

finished products $ 2,250,000 -

$ 118,000 = US.$ 4,000,000

$ 1,180,000
% 1,500,000 L
~§ 65,000 = US.$ 2,745,000
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TV tuners

-3 méﬁths‘raw materia1”' $ 60,000

_ Work in Progess . §__ 13000 = TUS.$ 67,000

Loudspeakers | 7. h
= 3 months raw material - § 130,000

-1 month shipping time - |

 of 35 % of production "y 25,000 = US:$ 155,000

TOTAT, Working Capital - US.$ 5,967,000

of whick apprgx;mately US.3 3,100,000 in foreign currency.

| SUNBARY OF ALL ASSEMBLY PLANTS: (sée¢ table 20)

- The total 1nvestment for 11 assembly plants in West Africa Sub—

regmon is estlmated At soieeenesese US.$33,813; 000;
Of Wthh Dnﬂlnonaq-obnooonu-!ooa--. US $14’214 OOO :Ln forelgn GUI‘I'GIIG;Y»

It is estlmated that approxlmately 3 to 5 mllllon US dollars are
already 1nvestnd. ' : ' '
The pebennel-eﬁployed would Pe - 1,913 direct
259 indirect
Do 235 others
TCTAL s 24407
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TABLE 20

ASSEMBLY PLANTS

PROJECT NO.

1 2 3 4 5 6 7

(a) PERSONNEL o ,

Direct 70 C 140 210 . 115 237 358 413

Tndirect 10 10 15 25 34 42 53

Others - 15 15 15 _ 20 30 30 40

Total: .95 165 240 160 301 - 430 506
(v) BUILDINGS . . o | | - |

m2 1,170 2,160 3,230 1,885 4,140 - 5,185 6,810

Estimated value . '

US.§ (1) 117,000 216,000 323,000 185,000 414,000 519,000 681,000
(c) EQUIPMENT . : S . S

US.$ (2) 70,000 95,000 130,000 153,000 235,000 255,000 330,000

(d) WORKING CAPITAL

Total US.$ (3) 1,000,000 2,000,000 3,000,000 1,861,000 4,115,000 5,366,000 5,967,000
In Fforeign cur- ' ' ' SR : ' D o
rency (4) 400,000 800,000 1,200,000 700,000 1,800,000 2,300,000 3,100,000

?O?AL %NFESTMENT 1,187,000 2,311,000 3,453,000 2,202,000 4,764,000 6,140,000 6,978,000
(2437 | |

of which (2)}+(4) . .
in foreign curr. 470,000 895,000 1,330,000 853,000 2,035,000 2,555,000 3,430,000

Tumber of factor. 3 1 1 3 1 1 1
TOTLL THVESTMENT § 3,561,000 2,311,000 3,453,000 6,606,000 4,764,000 6,140,000 6,978,000

of which in fo-
relign currency - 1,410,000 895,000 1,330,000 2,559,000 2,035,000 2,555,000 3,430,000
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. Coils, variable condengers and trimmers

Project No.8

Recommended location: . one in GHANA
one in IVORY (OAST
. one in NIGERIA

It is recommended to comcentrate the productlon of these compo—
nents in maximun three factorles, each producing the three types

of articles.

Concentration of coil production may be a point ¢f argument, an
nowadays 1t is generally accepted that set-assemblers produce
some of the 00115 for thelr GWH . Use. _Ehls_ls because coile are
con31dered ag non—standard items made for a given electronic

apparatus.

However, miniaturlsatlon and standardlzatlon will gradually change
this situation and it is belleved that by 1980, coils will be
produced better and cheaper on a relatlvely large mcals w1th more

mechanized processes, and will be adapte& in any d951gn..

Moreover, a‘certaiﬁ number of coils will be replaced by ceramic
filters. ' ' '

Voice coilg Tor loudspeakers manufacturing are included in the

guantities mentioned.

One of‘thése coils factories could also be the producfion centre
for the relays needed for the telephone switching apparatus if
they are assembled in & nearby factory (See paragraph III‘

Industrlal Eleotronlc Products) .

Wlth regard to varisble condensers and trlmmers, the minimum
economlcal quantltles to be maﬂufactured are respectlvaly
250,000 and 1,000,000,

Only assembly of these articles can be considered. Prbduotion
of parts for thls assembly requlres much bigger productlon 18] be

economlcal and consequently is not recommended. -
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Variable condensers are assumed to be of the foil dlelectrlc type,

use of which will presumably be generallzed by 1980,

For the three factories in total, the following 1nvestment isg-

estimated:
Three factories assembling/producing'a total of:

T 18,500 000 coils (lncludlng 2,400, OOO voice 00115 for loudw :
. ' speaker) : ' '
- 1,900,000 variable condensers
~.9,500,000: trimmers,

For cdloulation puIPOSeS, these totals are divided equally over

the 3 factorles. Per factory, this results in:

(a) P@rsonnel

- coils 121 dlrect + 8 indirect workers
~ variable condefigérs 60" W 4 § -;"wiww;“'ﬂ.*
— trimmers < v - L 40 M L4 v o |
~ Quality dept.- - o2 e "
- Storeé"f . o . . 3 "o T
- Toolshop. - - . o - L
TOTAL 3 - ' 205 direct + 25 indirect + 30 othefs

= 260 persons
(b) Buildings

- coils 600m2 production + 100m2 stores (20 %)
- w— variable conden~ .‘ ) - : .
sers E 200m2 o + 40m2 " (20 %)
- trimmeré - . 100m2 "+ 20m2 " (20 %j,
— Quality Dept. 50m2 B
~ Toolghop 50mz2 _ _
— Others o 440m2 (approx,50% of producfion'space)
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of which US.$ 263,000 in foreign CUrTency.

Deflection units and line output transformers .-

Project No. 9

Recommended location NIGERIAA L

US.$

Page 69
TOTAL = ST 1000m2 produsticn + auxiligry
L L g e
A40m2 others
1600m2 .
Estim&ted investment in buildings and land:s - - US.$ 160,000
" (q) Eguigﬁent SR
=~ coils - US.$ 230,000
— variable condensers US.$ 45,000
- trimmers US.§ 25,000
~ Quality Dept. . US.E 6,000 o
- Toolshop .~ US.$ 14,000 = US.$ 320,000
Depreciation 6 years.
(a} 'Wbrklng capltal _
TiGoils T : 3 months raw material  US.3 182,500
— Variable condensers : 3 mouths raw material - US.§ 66,250
— trimmers : 3 months " n US.§ 14,250
TR L iy : US.$ 263,000
~ Work in Progress - .. .- US.$ ... 9,000
- One month transport : coils - 3 140 000
B CRE . varwoondens. § 50,000
T s - trimmers o $ 13,000 = US.$ 203,000
Total Working capital 7

475,000 .

The production techniques of these two artlcles are very 31m11ar'

and should then be concentrated i the same faotory.

The 'miiimim quanﬁlty_for economlcal productlon is lO0,000 piéces

of each article. Ferroxcube cores-can be supplied by ferrite

factory.
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One factory producing per year: 140, OOO deflection. units _ _
- 140, OOO 11ne output transformers

This results ind

(a) Personnel

iee deflection unit o 0 18 direct 4+ 3 indirect workers -

—~ line output transformers 18 direct + 3 indirect o

~ Stores 7 - " S

- Qua,ii'ty Dept. | : ) o 2 L

-~ Toolshop _ L 2 _

TOTAL 36 direct + 12 . indirect + 10 others

e = - 58 pergons '
(b) Buildings

~ deflection unit - 160m2 production + 50m2 stores (30 %),
- line output transformers 220m2 . " + 60m2 ™  f‘(3O %)
— Quality -Dept. . ., Om2
| .—v Toolshop o 30m2 : ’ : . -
 _; Others_:; 200m2 (50 % of production space)

S POTAL - ' . 440m2 production + auxiliary

110m2 stores . = .. ..
- 200m2_others = 750 m2

 ~ﬂEs$imated investment in buildings-and land : US.$ 75,000
(¢) Houipment | o
TOTAL R : - US.$ 125,000

Depreciated in 6 years.. . -

(d) Working cepital _
—~ Raw material $ 81,000 . ..
~ Work in progress $ 3,000 7
- Transport flnlshed goods $ 50;000' = T

TOTAL Worklng capltal - | US. 134,000

of Whlch US $ 81,000 in foralgn ourrency.ntj'
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Trans1stors, dlodes9 r951storsg capacltors

Progeot Nba 10

._Recommended locatlon : NIGERTA.

The mamifaciure of the four types of artlcles mentloned should

be comblned in one 51ng1e product on unit in’ order° '

'(1) o comply w1th the recessity of concentratlng the productlon

on articles based on soPhlstlcated technology, and

(2) ?to make provzslon Tor the fact that before or after 1980,

‘& part of these components Wlll be comblned in one single

"chemlcally produoed Integrated Clrculta

For a total requlrement for the Sub—reglon of 20 000,000 trans1stors

‘and 7 000 OOO dlodes, 1t is expeoted that 15 OOO 000 pleces and

6,000,000 pieces respectively of the most poPular types, malnly

~used in Consumer Electronioc Products, sould be produced. The
- others required in too small quantltles, do not Justlfy or even

?”permlt the local productlon.

Technlcally speaklng, the manufacture of a quantlty of 52000200
transistors per year ig feas1blea There ex1sts 1n the world foo-

fories produclng quantltles even lowera '

Howaver, the productwon volume has a dlrect 1nf1uence on the cost
price of the tran31sto*sg as thls productlon requlres hlgh invegt—

ments and relatlvely feuw p90ple (the speclallzatlon of whlch requlres

- long anﬁ effective ‘training).

For semlﬂconductors,'cost prlce is a determlnant factor and mugt
be at least equal to the World market CIF prlce. Protectlon of

the 1ndustry by 1mport restrlctlon and 4mport dutles, or.even-total

‘1nterdlctlon of 1mport 1s mostly 1neff101ent because 1arga quanti-

':tles of these artlc1es can very ea511y be 1ntroduced illegally.

in the countries as they represent a high value in small volume

and weight.
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However; West Africa seems to be very well placed géographically
and from the domestic‘mérkéﬁ'ﬁotenfial pdint of #iéw2 f6:_%£;
establishment of a transistor, diode and resistor producfidn centre
for a larger part if not ail of Africa. - The more so that trans—
port does not present dlfflcultles9 articles being very light.

Air transport does not affect very much the total: coste. If suf-
ficient load feor the factory can e found, then & factory could

' be deflnltely recommended.

The Slllcon Planar type of tran51stor in plastlc encapsulatlon
is con51dered here. The requlred investment is 1argely dependent
on ‘the types and series per types. The figures stated hereaf ter

are to be taken as a rough estimate.

‘jﬁlodes arée of the sub—mlnlature type, in quantltles of 6 OOO OOO

per year.

.The 95 OOO OOO cagacltors are of the types used malnly in Congumer
Electronlc Productsz,suqh a8 : ceramic, pln—ups,,R.C,”comblnatlons,
styroflex, flat foils, polyester, as well as electrolytics. Minimum

productlon is varlable accordlng to the type producede

?In iew of the fact that before or after 1980, there is a chance
ﬁhat part of the requlrement for thias article will be replaced

by the chemically produced Integrated Circuits, 1t is highly
recommended to concentrate the production in bnersingle factory
combining thé'proauction of tranéistors; diodes and resistors.
‘-bbvioﬁély, somé t&pes”of condensers can be produced-economically
in small units, but definitely not the complete fange._‘It is
dimportant to realize that small units créafed"nbw ﬁith limited
investmeﬁts éhould‘be‘cautiously anaiyzed.as ih.the long run they
face the risk of compeﬁlng with better equlpped productlon centres,
having cost advantages resultlng from mass productlon and offerlng

the complete rangea
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The 110,000,000 resistors are also of the type genéfally used in
Consumer Elecironic apparatus. The quantity mentloned 1ncludes
carbon resistors, w1rew0und reslstors, potentlometres, pre—set
,potentlometres. ' o B

. ':Ehe-,-foll{)?flng are eSﬁtJiIR?-_tS_QS ‘;

(a) Persomnnel

- Transistors . 70 direct + 11 indirect + 29 others
- Digdas L 18 " +f“5”~"? T
~ Resistors B 175 " +'27‘:.ju{jf:_+ oo,

- - Capaeitors - 317 v 439 w 430
TOTAL 580 v 48 v f+481' "

= 1143 persbns'

(b) Buildings

| = Transistors “5w¥¥1f640m2_produotion + 100m2  stores
- Dicdes 160m2: n + 80m2 - -m
- Resistors o+ 1500m2 ; " Coo+ 378m2 - .
- Capacitors H,}3;£2320m2 "4 680m2 M

~ Others 1375m2

*bﬁ%%“ﬁ‘@OTAL 763018 . ,
N ‘”Estlmated anestment 1n bulldlngs and land : S.§ (I63i000

(6)“'.‘ui ment
~ Transistors $ 1,900,000 (%)
~ Diodes $ 290,000

— Resistors $ 970,000 e
I Gapacltors - § 1,280,00 =  US.$ 5,140,000
..:n (#) Thls is - a rough estlmate..‘Equipmeﬁt.variesivérx mueh

,__accard;ng.to types,.serles,anduprocess.;-

Depreclatlon 1n A years for transistors and dlodes, and 5 3aars

~for | capacltors and resistors. .
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(d) .. Morking capital

__;‘Tran31stors _ . B R SRR LR
= 3 months raw materlal_‘3_ - § 170,000
- Hbrk in Progress $ 40,000
- Fihished products in “ ‘ i
transit $ 285,000 = US.$ " 495,000
Diodes Ceniie
.. — 3 months raw material. ... -$ 20,000
n.ﬁbrk in Progress. - -§ 10,000
— PFinished. products in- o e s
.: tran51t _ . 64,000 = .. US.$ = 94,000
Re31stors ‘ :
-3 months raw materlal , ' 3 475,000
- Work in Progréss 7 § 150,000
— Finished products in e
transit - . . .. . $ 265,000 = US.$.. -890,000J
Capacitors: - ' RN R
- 3 months ‘raw material § 500,000 o
~ ‘Work in Progress .1‘3“150,000
~ Finished products in el L o -
transit $ 380,000 =  US.$ 1,030,000
:”;TOTAL Working Capital : “"°'Us 8 2,509,000

_ﬁof whlch approxlmately US $ 1 925,000 in forelgn currenoy.

Se Ferroxcube material

Project No, 11

Recommended location NIGERIA. B

““-The total requlrement of 180" tons ‘of" Ferrite materlal is the bage
minimum squantity of ‘production unit ‘working eccnomlcally. Raw A
meterial principally metal oxides, cannot unfortunately be produced

_vr}ocal;yjﬁghij:;eqqireszwery,speoializedgequipment and . techuigquess

rﬂﬁoﬁaééys; only a few firms in the world supply the. whole market,:
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‘Congequently, one centre.only, preferably for all Africa should

7 beirecomendsd.
Mhe following are estimated:

{(a) Personnel
e :30 dlrect * 4,1ndlrect + 30 others - 64 Eerséns

(b) Bulldlngs
1600 m2 production
400 m2 stores
400 mZ others
2400 m2 fotal

The sstimated investment in buildings and l%n@_}g]ﬂﬁ.$;240,000-

(c) Eouipment | o
CLGIOEAL e Lo TS.$ 615,000

Depreclation in T years.

o {4).  Hor¥ing capital

— 3 months raw material .. % 80,000
~ Work in Progress $ 25 000
~ Finished produots in transit QQZOOO SRR - $ 145,000

of which approxnmately US.§ 120 OOO 1n forelgn currency.

6. Plcture tubes

Progect ﬁo. 12 o

Recommended locatlon : NIGERiA

The estimated pfdéuétién'ofsﬁﬁb,bdo.tubes'ddéé'ﬁot permit'mére

than the assembly of the gun to the imported bulbs and’ the deposit
i of -the screen ilayers. '

Joining of the bulbs cannot even be considered in view of the

gquantitiess: = - e

Picture tube is a very bulky article, which involves high trans—

port costs. 'Transport of the bulbs for assembly is also very
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costly. Conseguently, the picture iube factory located adjecent

to the TV asggembly plants may have some jusiification. from the

cost price point of view, but if the tubes have tO"be“transported
any great distance then the possible price advantage will be killed

by transport costs and possible replacements.

Small plants for pumplng the tubes could. be conszdered in various
1ocatlons, prov1ded an average of 10 000 tubes a year could ‘be

envisaged,
The following are estimated:

(a) Personnel

80 direct + 10 indirect + 35 other : 125 -peksons

Cano{B)e s Builddings ¢
TOTAL 3,000m2

e D UEstimated investment in buildings and land  US.$ 300,000

(c) Egquipment
TOTAL o ... . US«$ 750,000

Depreciatioﬁ in 5 years.

,-‘(d) s Horking capltal

IR v:_; e

-3 months rav materlal . $ 390,000

T Work in Progress' o “§ 130,000
— 2 months finighed products L
in transit ~$ 500,000 = US.$ 1,020,000

of which approximately US.$ 785,000 in fcféign”auiféﬁay.

- SUMMARY OF PLANTS for manufactuxe or assembly of parts and
_components. - (See table 21)

The total investment is estimated for the West Africa Sub-region
et US.$ 14,681,000 .

of which in foreign cUTTenEy essesssssss US.$ 11,290,000
The ‘pérsonnel employed would be: 931 direct
sl T ‘ o 133 indirect

586 others
1,650 total

a




Eycm'14/INR/130
Page T7

TOTAL INVESTMENT FOR CONSUMER ELECTRONICS WHENEVER ALL PROJECTS
_ARE IN OPERATION {See table 22) - '

Whenever parts and components will be produced locally, the total

amount of fhe.- Working Capltal will gtill ‘be requlred.. Howevef,

the part of it in foreign exnhange, although reduced oon51derably
“will hot completely disappear, as an estimated 20 per cént in

value of comporents and parts will sﬁill be imported.

‘The total investment will be US.$ 48,464,000
in foreign owrroncy .oss... US.$ 15,504,000

C. Consideration on Associated Indusitries

1. Plagtic

As stated above the plastic parts-required-by'the'électronic
industry will most probably be produced adjacent o the radio and
v assembly plants, 1o ellmlnate ag far as p0831ble, transport costs

of empty cabinets which would be prohlbltlve.

Moxeover, by 7980, it ig 11kely that facllltles will be avallable -
in mosw of the countrleq to c"atls’f’y the needs for plastlc articles

other than those for the slectronic indusizy.

Bvaluation of: the investment required -for the electronic industry -
alone .is then very. muﬂh ﬁrrelevanﬁa '

As an 1nﬂlcat10n, “however, one oould estimate roughly at Ul. $ 4,500,000
 the total 1nvestment naeded for the productlon of 1 TOO 000 radlo plastlc

cablnets assumlng thl; would he made in ‘one 51ng1e factory. More than e

half of the 1nvﬂstmenu refers to the equlpment.
Great attention ghould be pald to the problem cof moulds.

Mould making is an exiremely specialized activity and very

expénsive.

The most realistic solution would consigt of importing existing

moulds. The importation of moulds, however, is not justifiable unless
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PERBONNEL
Direct
Indirect
Others

é

Totals

omab e S ]
BUIioIwmerg

R

mZ
Estimated value

- US. B

ESUIPMENT

US. %

WORKING CAPITAL

Total US $

- TABLE 21

In foreign currency US & (4) 263,000

TOTAL TNVESTMENT

(1)+(2)+(3) Us §
of which (2)+(4) in

foreign currency US 4

Yumber of factories

TOTAL INVESTMENT‘USJ@_

of which in foreign
CUTrency

1,749,000

735,000

Project N°
8 5 10 1 12
205 36 580 30 80
25 .12 . 82 4 | 10
30 10 481 30 35
260 58 1,143 64 125
1,600 750 7,630 2,400 - 3,000
(1) 160,000 75,000 763,000 240,000 300,000
(2) 320,000 125,000 5,140,000 615,000 750,000
(3) 475,000 134,000 2,509,000 145,000 1,020,000
81,000 1,925,000 120,000 . 785,000
583,000 206,000 7,065,000 735,000 1,535,000
U I e I
| 2,865,007 334,000 8,412,000 1,000,000 2,070,000 .
'206;000 7,065,000 "1,535,QOO
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2 sufficient quantity of cabinets can be pressed on one mould, ag other—
w1ee the influence of the amortization on the cost of the cablnet w1ll

be too high or even unacceptable,

The very specific characteristic of the plestlc 1nduetry induces
then the radio assemblers to standardize to the maxlmum and to produce

in large quantities a limited number of models.

For small quantltles temporary 1mportat10n of moulds on a rental
basis could be considered, or the manufacture of cabinets in wood coversd

.iby plastlc materlal albhough thls solutlon mlght also be: expen31ve.
: ; :

2. Metelware ' f _ ;{ i Jo
_ The same remark applies for metzlware .ag for plietle.- For the Ei
needs of the electronic 1nduetry alone and aeeumlng one elngle preduc—

tion centre (whioh will be far from reality) a total 1nvestment of
approxlmately US B2 800 OOO could be rToughly estlmated of which E/Srde

covers equlpment only,. ? f? SRR n
; ' Jh ' -
The problem of the dlee 1e very 51mllar to the problem of plaetlc

moulds and leads to the same remark and conclusion.

~

i

H ]
i i

3e : Wooden cablnets

t Hith regard to locatlon ef this 1ndustry, the® same remark as for-
plaetlc cabine ts applies even to a greater extent to wooden cablnete.
A rough estimate of the 1nvestment shows a total of approxlmately
US.$ 3,000,000 of Whlch 1/3zd povers equlpment. '

N.B. These agsgclated 1ndustr1es:ere‘hewever very important for
" the electronic ‘assembly induetry. Looal manufacture of
these products contributes #o a very large ‘extent to the

currency saving (mee par.IV.C),

It is therefore highly recommended to start preduction of
theee articles as soon as poselble after the stertlng up

of an assembly plant,
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44 .ﬂry batteries

The presént nanganese~dloxide batteries are manufactured in big
and small factories side by side, from common manual operated to cbmplete
mechanical production sef~ups;'the first having relatively'low invest—~
mants and giving work $o guite some people, the latter to a much greater L
degree demands hlgﬂ investment and relatlvelv low labour.

The manufascture of ary batteries can only be done eoonbmioally
at the rate of 10, OOO 000 batteries a year as a mlnlmum, preferably
of one type only. This is no digadvantage, as about 70 per cant of
all batteries are of the flagh light sike. Further importent types
are the baby cell, acoounting for 10 per cent of the market and the'_
penlight foi 15 per cent of the market. The remaining 5 per cent is
divided into véry‘many types; the manufacture of which should definitely

not be comsidered.

Bagioc materlals of dry baftteries are the follow1ng : mangaheééu
dioxide, zinc of a constant specific purity, coal rods, é coverlng mantle
of carton,‘p}astlc or metal, acestylene. black, electrolytlc solutlon
{FHACL) and some remaining meterials like starch. carton, compound.
Although highly dependable on the size of the factory, the basic
materials'represeﬁt about T0 per cent of the production value of &
battery. : “

Manganese-dioxide is found in Chana where ore is of very good
guality. The marufacture of good zinc, coal rods and aceiylene black

demand high standardized factories.

Based on the production of 20,000,000 batteries/year manufactured
by the 1abour intensive process about lOO men can be employed. Total
1nvestment would amount to approximately 1,000,000 US $, productlon _
value to gbouﬁ U5.§ 134003000u A building of about 700 m2 is needed.
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3. INDUSTRIAL EIECTRONIC PRODUCTS

A, Genéral

1. Nb oon51derat10n can be gmven in this report to the 90531b1e manup _
facture of AUMETOUus types of electronlc equlpments analysed above under _

“leaaurzng Instruments" and "Other electronlc prof9331onal equlpments"

The reasons are that these equlpments and/or products are far too
much dlver51f1ed and consequently do not give enough volume per iype
to Justify manufacture in West Afr;ca. However, various articles could.
be congidered in the course of the neit 15 years, if a sufficient demand
is continuoﬁsly guaran%eéd aé additional production to0 an exisiing

factory.

2. Some: Telecommunication equipment (radio and telephony) manufacture’.. .
can be considered as feasible provided strict conditions are obﬁ@ined.

These Qonditions are:

(a) The effective existence of a Frée Trade Area in West Africa,
which would permit one single production centre 4o supply
- the whole gub-region without payment of duties or taxes of

any lkind.

(b) Import of ready-made equipments manufactured in the mone should
be completely prohibited. This in order to protect the industry
.Irom import of equipmenté under special and sometimes abnormal
- conditions.
(c) An absolute standardization of the equipment amongs%”the'wholé.
region. ' ' '
3. Telecommunlcatlon Equlpnent manufacture requlres : highly quallfled )
personnel at all levels, trained to Work with very great accuraoy and '

very neatly. No 1ndustry should ever be recommended unless guarantee

is obtained ag to the availability of the personnel.

Training ig long and costly.
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4o BEstimetes of the total- Electronlc Equlpment needed in the next

15 'years as shown. in. CHAPTER TWO, represents only a g, t of the total

expenditure required for the equipment operatlng actually-

Reference ig made hers to the 1nstallat10n cost, and to the

auxiliary equipments such as 3 masits and towers,: antennae, dlesel

generators and 1nstruments, power cables, telecommunlcatlon cables,

roads and other 01v11 works, guch as bulldlngs.

 Hereafter is a rough estimate of the order of magnltude of these

auxiliary equlpments per clags of Electronic telecommunlcatlon equipment.

' The fTigures arTe,: obviously, average figures and can dlffer sometines

from reality in specific cases. I% gives; however, the 1mportanoe of

the total expenditure to be envisaged.

Flestronic Auxiliary Civil Instal-

Microwavé.eQuiﬁment &

‘" agsociated carrier ég. 100 % 100 %

. Sound broadecasting{Al) 100 7 %
TV traasmitting & FM c
broadcasting 100 % 5%
Switching equipment ' 100 % . 100 %

equlpment equipment works lafion

00 % 25 %
25% 25 %
5% 258
50.% 25 %

.. HaBe 1. Electronic Equlpment : as described in CHKPT“R FOUR.

2. Au;;llary equipment : masts, towers, dlesels,

antennae, €%Ca.s with the 89X~

ception of Allied equlpment for

Switching Equlpment whlch is

mainly telecommunlcatlon cables

3. ?Ciﬁiliworks : B :”buildings, 102d8, 8tCess

5 It is general practice in large telecommunication projects to

make the installation on a "turn key" basis. Thig means that one

~ company takes the full responsxhlllty for the total executlon of ths

progect 1nclud1ng electronlc equlpment, aux111ary equlpment and 31v11

works.
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This responsibility is generally given to the manufacturer of |
the-electronic equipment, although these equipments represént_veryugften

less than 30 per cent of the total expenditure..

This has two major consequences in connexion with the possidble
manufacture of telecommunication equipments. |
(é)"Ihérldéal'equipmént renufacturer §E§j have the technical -
. possibility to undseriake fuli‘responSibility for the project.
-This means that they must have at their disposal technical
staff highly qualified in numerous fields apart from Eleciro-
- nics, such ag .3 specialistSHin,pqwer plants, in diesel engines,
in eivil worksy, architects, metallic structural engineers,.

e.tc. LI J

It ie obviously not necessary nor feasible to have all
auxiliary equipment made locally but specialists must be
available for control and acceptance of the equlpments.

. [(b) The general: contractor must have:. the financial possibility

to undertake the total projects.

B. .  Description of.the‘Projécts

' Seeing the totalTVOiuﬁeéof télecqmmﬁﬂiCatibn equipment: required
in the Sub-tregion for 15 years, and provided conditiohs described above
are fulfilléd, there eiiéts'a'possibility'of assembling the equipments

in four factories grouped in one unit.

(a) 1 factory for telephone exchanges and telephone sets

(b) 1 factory for carrler telephone equipments,

(c) 1 factory for mlcrowave equlpment, TV transmitters and
- Sound broadcagi;pg transmitters

a~(d) -1 factory fér ﬁe%alware.

The factories are based on generally accepted worldwide technigues.
It is however dlfflcult t0 - foresee exactly the technological develop=:
ment in the next 15 ye@rs, asjlt is already difficult to forecast over

periods of 5 years.
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A starting period of -approximately 3:to 4 ysars before:reaching

full running production is to be taken into consideration.

It.is also-assumed that . the total market requirement’will‘be as

far as p0331b1e evenly dlstrlbuted over the 15 years. Thls can only

"be achieved by excellent plannlng between the 14 countrles of the Sub-

region. Small Tactories of the size deecrlbed hereafter can hardly

abasorb high productlon peake.

1

N.Be: The working capital referred to hereafter in the various
projects does not take 1nto con31derat10n lnstallatlon,

:auX111ary equlpment and 01v11 works.

:It refere exelu31vely to the capltal needed for the pro&uc—

© tion of-the’ electronlc equlpments.

Telephone exchanges and telephone sets

Project No, 13

Recommended location : NIGERIA.

It should be noted that 20,000 telephone sets per year is really

the lower quantity 1limit for recommending local assembly. 30,000

}csetﬁéjee;,weuld‘be a much more acceptable figure from the

economical point of view. Consequently, before starting such

a venture guarantee should be given that this‘minfﬂ¢ﬁ‘6f,20:ooo

"sets a year is certain.

The telephone exchanges are based on 20,000 lines pef year, Each

exchange would have from 200 to 400 lines”éS'anméverage.

"The number of llnes per exchange has 1n fact relatlvely little

1mportance as all components needed are 1rr95pect1ve of this

; ngmber. The influence is mainly on the metalllc cabinet.

It is assumed that the relays are manufactured in the Ffactory.

Associated industries can provide plastic housing of telephone

sets,.
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- The: factory should be air-conditioned and dust free.

In the persomnel requirement, care is taken fei'a'numbef"df

technicianSTfon;application,Whichameans*Study'of'projects,?eto...

'—VThe total turnover of the factory (expressed in World market

'CIF prlcee 1965 1evel of 31mllar 1mported requlrement) 1s

36,800,000 Approx1mately US.$ 2 400 OOO per year.
15

- The' follow1ng are estlmated.

(a)

®)

@

' of=which'ap§£oximately

Personnel

150 dlreot + 15 1nd1rect + 35 others = 200 persons

of Whloh 30 Wlth b331c technlcal knowledge'
3 with advanced " n
12 with Bachelor Degres - -+ - i -
25 administrative ' - :

10 technical management level

Buildings _ L L
2#000 mg . including stores and auxiliaries

- Estimated investment in buildings and land = US.§ 200,000

- Bquipment _ _
'‘Estimated at & o - 7 US.$ 400,000

Depreciation in 5 years.

Werklng capltal

'For this type of equlpment, the Worklng capltal has to be

estlmated at- an average of one’ year s turnover, whlch
means S SR - US. 4 2,400 000

US $ 1, 600 000 in fo-
- reign currency.

.
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Carrier Telephone Eguipment

Project No. 14

Recommended location + NIGERIA.

The total volume over the 15 years ig estlmated at US.* 9,

' ':Thls factory would produce” termlnal and repeater carrler telephony

1equ1pment for use on radlo 11nks.'

(20 per cent of‘483000,000) which means an Hpproximate yearly
turnover of US.$ 640,000, ' T g

‘Séme components suchak transformers are supposed to be manufac-

tured in the factory.

(_b')

(c)

(a)

ke fdiloﬁiné are'estimated=

:uf(a)

Personnel

50 diTect + 23 indirect + 7 others = 80 gersons ;'

of Whlch 10 Wlth ‘basic technlcal knowledge
' "6 with Bachelot Degree
15 qual;fled Enginbers

Buildings . -
900m2  including gtores and auxlllarles. T

Estlmated 1nvestment in buildings and land US $ 90 000

gguigméﬁt’ﬁ'* a SR
Betimated at =~ - oo 0 UBay 300,000

Depreciation‘in 5 Years,

Working capital

For ﬁhls type of equ;pment, the worklng oapltal has 4o be

estlmated at 1 2 times the yearly turncvar, Whloh megens

o US.$ 800,000

of which, approximately - US.$ 320,000 in foreign
. currency.

600 ,000
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3.

AT

Radio and TV transnitters

Project No., 15
Recommended location : NIGERIA,

This factory would-produce microwave. transmltters (approxlmately "

1,000 fransmitter receivers owver 15 years), for an approxlmate

.. value of  US. a 38 400, ooo (80 % of US § 48 ooo ooo)

. Production of TV . transmltters for an evaluated amount of

Us.$ 48,000,000

i~ Production of sound broadcasting transmitiers for an amount of

US.$ 14,200,000

Various radio equipment [ ___US.$.,10,00Q,COO

- Total estimated amount of the productlon

of the factory over 15 years , *Us.#*lio;6oo;ooo

Whloh means an average of

1101500,000 approxlmately s, $7,300 ooo/year
15 -

It is assumed. that transformers are: manufactured in the factory.
The following are egtimated:

oo, 140:ddirect + 45-indirect + 55 others = 240 persons

of which 56 with basic technical knowledge_f

60 with advanced technical knowledge  k
27 with Bachelor Degree '
15 qualified Bngineers

'.:(b)alBulldlngS g 'EJ% ”‘:;Efﬁ” o M

:2,§OOm2 1nclud1ng stores and aux111ar1es

Estimated investment in bulldlngs and land ﬁS.$ 250,000 _ ﬁz

(o) Bautbment

Estimated at US.§ 650,000

Depreciation in 5 years.




4e

E/cmm/mﬁ/lao
Page 89

(d) ¥Working capital

- For thig type of -equipment, the working capital has 1o be
i. estimated at'an_aveﬁage‘of one year's turnover, whick means
) _ 7 . US.$ 7,300,000, |
of which approximaﬁelyp Us.$ 5,000,000 in foreign currency

 vMetal parts
. Project Wo. 16

Recommended'looation ¢ NIGERTA.

. This asgociated industry is so closely connected with the other

three fagfories déscribed above that contrary to.metal parts for

”-ﬁConSumerfElectronic?Prdducﬁsg:it should be' located next to them.

: Moreover; the major part of its production should be reserved

for the.ﬁelecommunication assembly plants.

The total turnover of thls factory is estimated at US.§ 510,000
pPEr years '

Toe folldwing are estimaded:

(a) Personnel . R A DY TR SR
80 direct + 16 indirect + 4 others = 100 persoms. .. . .
. of which 22 with basic technical knowledge - s
8 with advanced technical knowledge s '
4 qualifisd Engineers

(v) Buildings

1500 m2 ineluding etores and auxiliaries

Estimated investment in buildings and land - US.§ 150,000

(c) Equipment
Estimated at . . e o US.g . 250,000

Depreciation in 5 years. -
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(d) Working capital

Thisifﬁéfdry; wofking exclusively for‘the‘other~three tele—
comniinication eqﬁipment factoriss, requires a working capital
of an average of ‘one year‘s turnover, Whlch means

‘ US $ 510 000
of which approximately Us.§ 200,000 in foraign,curxency

SUMMARY of plants for manufacture of telecommunication equipmerite
(See Tables 23 & 24).

The total investment is estimated for the total West Africa Sub-
regionat .. . - US.$ 12 500,000 _ _
of which approxlmately o Us.g - 8,720,000 in forelgn cerrency

The personnel employed would be 420 direct .
' 799 indirect
: :igi-others-
620 total

Iv. GENERAL INFORMATION ON THE PROJECTS

A General SBurvey of Invegtment and lLabour employed

Assuming that 16 projects would be implemented and in full opera—
tion, baged on 1965 prices, the total investment for West Africa Sub-
region {See Table 25) has been evaluated at:

Consumer Electronics T § 48,464,000
Industrial Electronics $ 12,500,000
Total ... US.$ 60,964,000 .

.;goﬁﬁﬁﬁégh@gamount.in_fbreignZCUrrencyz
Consumer Elecironics $ 15,504,000
;I@@ustrig;jElectronics $ 8,720,000
o US.$ 24,224,000




a) PERSONNEL

e)

d)

Direct '
Indirect
0thers~g

Totél‘ég

BULLDIN és

m2 Cy l !
Estlmated value US é (1)

Egmﬂmwr S
Us' g o (2)

WGRKINGGCAPITAL

Total US § | . $3;
In forelgn currency US 4

TOTAL INV?STMENT US

of whlch in forelgn ourrency
(2)+(4)" -

Number of factérié$_5
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TABLE 23
Project N©
13 14 15 16
150 50 140 80
15 23 45 16
135 7 55 4
200 80 240 100
2,080 900 24500 1,500
200,006 | 90,000 250,000 150,000
400,000 | 306,000 650,006 250,000
2,400,000 800,000 7,300,000 510,000
1,600,000 | 320,000 5,000,000 - 200,000
+3,000,006" 1,190,000 8,200,000 910,000
2,000,000 . 620,000 5,650,000 450,000
. o
I I ~ 1 I
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i

of US & _

o el Working Capital - - |
Projeost n Buildings Bguipmente - : = _
’ 8 ﬁ ® FPoreign Exchange  Total

13 200 400 1.600 . 2.400 |

14 90 - 300 - .30 S0 800!
.15 L 250 650 5:000 . 7.300:

. e

16 150 250 77200 - 510,

- - N o , u..."

r
H

N

r-

US § um.moo.ooow_

Total wﬁ<mm&&mbw _ :
‘Total investment in foreign curtemoy .~ US § 1 87204000
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The personnel emnloved would be:
Congumer Eelectronics ¢ direct 931 + 1913
o ' indirect 133 + 259

othets 586 235 = 4,057

Industrial Hlectronics: divect . 42Q‘
' indireet 99 :

olhers 01 ¢ ' = 620

Total ¢ _ ' 4,677 pérsons

B. Technlcal :’-\.‘5 istance

NO'country can ba an asutarky from the point of view of knOWhhéw,
not even the largest and most daveloPng There is always some need
for foreign kmow-how, and to this rule the electronic industry is no
 excep"bi0nn On the onnt%ary; dus to rapid technical changes and the
fact that regearch in that branch oL'anustry is becoming 1ncreasxngly
-expen31ve, the exahange of know»how between enterprises and countrles

is necessarily on the ¢mursas

Tﬁe modern ﬁechnblogy.is the result of permanent fundamental
resea“ch and the app Qauwor of its results to products on the one hand
and’ the oont1ru0a5 adaptation of prdduotionrtechniques'on the other
hand."

This involwves a high de gres of speo1allzat10n for each sector
of the exlstlng industry which can be passed on ﬁo 1n&ustrles only be

specialists,

Of course; a gradation does exist in the extent of technical

assistance needed in accordance with the product.

1. The assembly of Congumer electronic apparatus and the manufaciure

of components for such products requires, besides specific technical
assistance for establishment of the factory, training of personnel,
and commencement of operations, help on longer terms +to maintain per—

manent links with the gpecialized csatres in order to ensure constant
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TABLE 25 .

He&ww Investment For Elevironic Industry

o
mO ﬁm.a |
‘ Working capital
L Buildings Equipments T
: _ Foreign Exchangs Total
ooumnsmm NH /
Electronic = 4.926 °  9.304 . 6,20C 344234
Products i S .
Industrial m. . . M
Eloojronda 690 1.600 - 7.l 10.21¢
Products SR . |
Total ~ 5.616 - 10,904  13.320 ©  44.444

KHO&mw wzﬁmmﬁsmsﬁ i S Us ﬁ mo.wm#uO@m.m
ﬁo&mw v5<mmﬁsmsd in ﬁoﬁo»mb onawmwnw Us @ 24.224.00C

v
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£
desi-

quality . and permenently axallable adv1ces to overcoms normally expented
productlon dlffieuitlee and.. to keep paoe w1th the evnlutlons in. produets

and_productlon technlques.__:__

Moreover, de51gne of apparatus assembled have to:be rev1ewed frequently

and, as, 1ong as “the” Hactory does not develop 1ts own. de31gne, such have

to be.Qbﬁe;ned frgm.epee}eleed flrme.

For'these.reasons technical assistance fees have to be guaranteed-
and must be payable in transferable curreney._ These expendlturee there-

fore eome 1n aeductlon of the Forelgn EXQhange Sav1ng by local produe—'

.tlon¢ f'

These fees are relatlvely dlfflcult to &etermlne exaetly in thleﬁf -
rather generallzed analysis as they depend melnly on the. detalls of .. -

the technlcal asslstance extended, Whlch detells are too compllceted

:5and extended for a- report of thle size.

For orlentatlon only,'a rough estinate was made of the totel sum’..

,,to be olalmed for the - eventual productlon quantltles

mentloned for 1980 for all %he proaects descrlbed., Thle total amount, o
1nclud1ng expeneee 1nvolved for expatriate specialists, should be ; @B
luated between 6 and 7 mllllon'US doLlare pexr year.

2 Technlcal a531etan0e 1n the fleld of telecommunlcatlon equlpments

e

is even more neoessary thar for the Consumer Eleetronlc Industry and '

is even more dlffleult to evaluate,

'k As a matter of fact, in thle fleld of act1v1ty, technlcal aselst—

ance has to cover 2 dlfferent aepect3°

(a) the teehnlcal a581stance requlred for establlehment and

startlng up of the factorlee,

(v) - the technical asslstance in the deelgnlng of the equipment.

In the ﬁelecommunloatlon, the ratlo of development coet to the total

cost of 1abour plue materlal varies from 0. 3 to 1. ThlS 111ustrates '

the dlfflcultlee encountered in eetlmatlng the technlcal a381stance

- fees that the various flrme would claim.
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‘As ‘a'rule it could be stated that with the exeepfion'ofuﬁhe  e
telephone sets, the establishment of ‘the telecommunlcatlon 1nduetry S “
will be recommendable when technlcal aselstance fees do"not ‘&bsorb the
- totality of-the;eurrencyﬁeaving. R R T ..
With :éééra“fo telephons sets as a rough esfimafioh,”US;$slﬁper o
set for technical assistance fee could be considered as a Teasonable

average. . .

Ca Con31deratlon on’ Forelgn Gurreney Savlng :

The curreney eav1ng is calculated by deductlng from the value _
of the imported equivalent produote, the value of imported raw materlal
and/er parts’ plus the amortlzatlon of the equlpment 1mported agalnst

forelgn currency and the techmical e531etance fees.

Varlous factors and/or parametres in the calculatlon of the..
currency sav1ng are variable and consequently, absolute value of forelgn
currency eav1ng is 1rre1evant has in fact very little asignificance
and might induce in wrong concluelone. It is therefore more reallstlc
to estlmate percentage of currency sav1ng for each addltlonal 1ntegra—

tion: etep. |

1. . Lonsumer Flectronics

Aeeembly (radlo, Tvn electrophone, cablnets, meﬁalware and some
loudepeakers) glves a eur“enoy saving of 26 per eent and 13 the most

important savxng percentage in the total scheme.

A further 15 per cent qurrency sav1ng can be obtalned Whenever  _
condltlone make feasible the local production of comle, trlmmere, varlable

condensere, prlnted 01rcu1ts gnd 1oudepeakers.‘

The manufacture or aeeembly of tunere, deflection uhifs, line
output transformers wheén minimum quantifieeifor local production are
reaohed, ‘makes addltlonal eav1ng of only 5 per cent, whlle the produc~
tion of plcture tubee, traneletore, dlodee, re51store, capecltors and )
ferroxoube ma%erlal brlnge an addltlonel saving of 11 per cent for a

rather hlgh 1nveetment moetly in forelgn exchange. Theee 1nvestments _;
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will result in a net increase of total forelgn exchange required, at
least during the years over which the factories making the loecal pro-

duction p0551ble, are belng bu:tho

NeBos -The percentages given do noit’ take into consideration the
Mtechn10a1;ass1stance-fees which have to be deducted from

the currency savirg..

From this, it can then be seen that the Eleotronlc 1nduptry
1ntegrate& as descrlbed can bring a ourrency savzng of approxlmately

57 per cente.

The industrialization will however have the resuit:of reducing .
substantlally the income of the governments as revenue from 1mport duty

Wlll decrease.

It is however up to the governments to evaluate the whole 31tua~_

tlon and determlne thelr pollcy in thls matter,

2e N Ipdustrlal Electrqnlcs_

Remarks made for the evaluation of ourrency-savi#g for Censumer
Flectronic Products are applicable alse for telecommupication equip-"

mentg.

Consequently, the percentage of ourfency saving has been Toughly

determined.

— For the factory No. 1: Telephone Switching Eqﬁipment (excluding p:

technical assistance fees), the currency sav1ng could be in the

opder.of 33 per cente.’

- For the factOry ¥o. 21 Carrier Telephone Equlpment (axcludlng

technioal’ 3331stance fees) and provided relays are1assembled
locally and plastlc housing of the telephone sets would be
|

locally. produced, it ie expected that the currenoy sav1ng would
be in the order of 60 per cent. ’

- For the'ﬁactery Nb. 3: Redio and TV transmitters (excluding

technical assistance fees), and provided some components like
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transformers are locally manufactured, it is expected that the

-eurrency saving would reach 22 per cent.. -

— For the factory No. 4: Metal EartS'(excluding fechnicai éséiét;'
ance fees), the currency saving should be estimated at approxi—
mately 60 per cent. - This 60 per cent has to be applied %o
‘appr0X1mately 5.5 per cent of the total amcunt of the equipment
manufactured in the 3 other factorles Whlch means that the Pro-
ductlon brlngs an addltlonal currency sav1ng to the other factory

of approxlmately 33 per cent.

D. Timing of the Industrialization

1. =00nsuﬁer*E1ectronios

Recommendatlon on the timing for industrialization are based on
the foresast of the market demand from 1965 to 1980, and take ag start—

ing time for industrialization a minimum productlon capaelty.
The minimum production capacity is in its turnmdetermihed:byftéchnical
considerations as well as economical, namely that ex~factory prices

concerned.do not differ too much from CIF prices of such imported pro--
ducts. |

. Fo;esimplicity pake, periods.pf-B yearé have been considered,. .
It is then recommended the following timing (See table 26).
~ By 1970 -
wﬁédib and electrophons assembiy plantslof a ﬁinimgm grﬁduétioﬁ
per factory, of 100,000 sets. | |

TV assembly plants of a mlnlmum productlon, per factorx of
12, OOO sets,

:M§ngfacture of,most'of plastic cabinets and plastic parts. - -
Marufaeture of most of metalware o

LoudsPeakers assembly with a2 minimum productlon per factorx
of 100 OOO pleces.
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By 1975

i e ————

Extension of the factories described above o cope with the

inereased demand of the market.
- In additions

- manufacture of loudspeakers
— manufacture of coils with a minimum production, per factory,
of 5OO 000 pieces

- agsembly of trlmmers, Wlth a minimum production, per factq;g,
of 1,000,000 pieces

- agsembly of wariable condensers, with a minimum production,

ner factory, of 250,000 pieces,

— eiching of printed circuiis.

By 1980:

Extensicn of the factories described above %o coPe'With the

inereased demand of the market.

In addltlon
- Assembly of TV tuners with a minimum production of 20, OOO

pieces per factory,

- Manufacture of deflection uniis and line output fransformers,

with a minimum production of 100,000 pieceé per factory.

As from 1980:

Extension of the factories described above to cope with the

increased demand of the market.

In addition, if conditions described in paragraph II.C are
fulfilleds '

- Assembly of picture tubes with a minimum production of

140,000 pisces, in one factory only,

— Manufeacture of capacitors {minimunm prodﬁotion varies per

type) in one factory only.
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= Manufacture of trangistors, dicdes, with a minimum production
of 20,000, 000 of four types max1mum, in the same factory as

 for capgcitorgy

— Manufacture of resistors, with a minimum productlon of lOO OOO OOO

win the same faotory as for capacitors, tranelstore and dlodee,

~ Manufacture of ferroxcube’ materlal Wlth a minimum productlon

“of 200 toneg in one faotory onlye

2 Induetrlal Electronlce

Contrery to Consumer Electronlo Products, it is dlfflcult to-
determlne the wost suitable time for the starting of industrialization
based on common faotors like purchaSIng power, growth of the population,
growth of the demand, ete.  The determinant factor here is the possi-’
bility of eoncentrating the production in one unit %o supply the needs
of the 14 eountrleeu It is then recommended to start production only
when 1nternat10na1 agreement at governmental level has been reached

in thig aepeet.

B. Standardizatlon.

Standardlzatlon can’ oontrlbute substantlally in oreatlng favourable

condltlone for industrialization. Diversification of production is

-one. Qf the faetore that. makee econonically sound development of 1ndustry

dlffloult and therefore should be severely coantrolled.

In the radlo field, in particular, transistor radios, the number

of be31o eleotron1o designs should be reduced  to the. very minimum, for

1nstance one de31gn for zinglie BW sets, one for single MW sets and one

“.'"-.

more elaborate deelgn for three band sets MSS,

Commerelallzatlon of sets obviously 1mposes diversification, Thig
can ea31ly be obtalned by giving to the same ba51c design various preeent&—
tions by dlfferent cablnets (material : wood or plaetlc, shape, 51ze,.
colour, etc,ao) as well as by the addition of gadgets (tone control, .

battery 1ndleator, plck—up, extra loudspeaker, etCuas).
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Standardigation in Broadecasting radic should start at thexfrene—
mitters. -Selection of the frequencies especially in SW should also
take the receiving end point of view, and try as far:ae poeeible techni~
ques permit, to reduce the frequemey range in such & way that & maximum

of 2 SW band receivers can receive all tranemittere in the regien.

TFor telev1e10n, very unfortunately, there exnets in the Subqreglon
dlfferent standards of transmitters, and efforts should be made to try
tc revert to ore singls standard. This is stlll feaelble nowadaye as
the number of sets in use is small. If this could be achieved, produc—
tion problems of-both-tranemitfers and receivers would be simplified
and costs lower, ' Standardization on the size of the picture tube should
also be Tecommended preferably'on the 19" and 23%, because it ie'believéd
that a large production of television séis will be used as commuhity'

sets as well as for educational.purposes.

For the eomponentsg asg loeallproduction ef parts wili be highly
concentrated in a few factories and for certain parts in one single
unit, standardlzatlon will be gradually enforced. This standardlzatlon
will requlre from the component manufacturers side an effort to help

the assembly industry to incerporate the parts in their designs.

For all technical specifications, the couniries should actively
support the recommendation to standardize their products to gomply with
CCIR and CCITT standards. B

Apart from the specific recommendation,  general reoomméndation
on standardization for other products are applicable to the electronlc

industry namely metric system, etandard screws, nuts, efC...

. Technological Development

- The techﬁological devéioPment in gggig.ean easily be seen from
" the Chart No. 27 which represents graphleally What is eoneldered r

- generally as the trend in the develoyment in Western Ebrope up to.
1980. ' ' '

However, one should alweys bear in mind that 14 years ahead means

that corrective action will be necessary during this time and that

.
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technological development is certain to result in many unprédigtable

achievementg.

‘For -television a great.part:of ~the foreseeable technological

.develdpment -for radio is alsoc.applicable as 'many paris and components

are used in both apparatus. Transistorization of television receivers

will be carried out much further.

~ Ag far as gomponents are concerned, silicon planar types of semi~

conductors will be generalized.

The present develoPmenf in integrated circuit will continue and
will play a great role in the future manufacturing teqhniques and will
strongly influence the technological pattern. Practical application
for the years 1975 and 1980 will be mainly directed to MF and LF sec-

tions of radio and TV

For the passive components, although genmerally speaking no real
technological revolution can be expected at short notice, developments

are constantly carried out.

. Telecommunication equipments are subject to constant technological
developments: which are almost impossible to foreses over such a long

period.
It is however known that the following will be the general trend:

— for Badio and Carrier Fguipments

« transisforization has already started and will be extended
considerably,
+ miniaturization and micro~miniaturization

« introduction of Integrated Circuits,

~ for Switching Fquipments

» Blectronic Switching will most probably deserve great

attention at the end of the period.

If this would be introduced in the equipments, it is
likely that technical assistance could hardly be obtained
as foreign firms would have to master the techniques

fTirst,
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- = for metalware . Dot
'+ the reduction in the size of the equipment'due‘éé trangis~
..torization and miniaturisation will most probably introduce
-die ecasgting instead of the present steel;platefmetallic-“”J

‘parts.

L
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~ Chart 27
Graphique 27
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CHAPTER V

GENERAL

S

1. INFLUENCE OF INDUSTRIALIZATION ON COMMERCIALIZATION

1. Industry can only dewvelop if its jroducts are being sold. Very
well organized and efficient marketing organizations are indispensable
t0 guarantee the smooth digtribution of the productis and therefore

continuousg load to the factories.

As it was assumed all through this report that West-Africa Sub-
region is congidered an ecomomic entity, the goods produced in the region
have to be distributed over existing political borders., These additional

difficulties have to be overcome by the marketing organization.

2, The success of a product is largely defermined by the ability of

the producer or his marketing organization to provide adequate, efficient
and rapid "after sales service". From Point IIT. hereafter, it can

be seen that more than T.000 technieal people of varioué'levéls are
required for such a service. This is obviously one of the_ﬁost crucial

problems, Overlooking it would lead to failure of the industrialization,

All this is wvalid for all electronic products buit becomes the-key

point for industrial products such as telecommunication.

For thig product, not only is the maintenance of the eguipment
vital, but the equipment has %0 be operated properly. Training of

operators must alsc be considered.

If these conditions are not fulfilled, the new industry will hawve -
to depend tc a too large extent, on foreign assistance, resulting in

substantial redustion in currency saving.

3, Although the creation of industries has not bheen recommended in
this report unless cost prices of the products are at least comparable
to  world market prices, restrictions on imports of similar ready-made

products should however be considered.
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waever, 1n tie field of Consumer Electronics, competition with
1mported products will feveurably influehce the industry to keep paee

w1th teehnologlcal and economleel developments of world markets.”

Abnormal eommerelal praetlces may sometlmes bring on an ‘ingidental
ba51e 1nto “the oub—reglon producte below thé world market prlce. Thms
may - affect very seriously” the local industry as one of the condition

o euceess ig the contlnulty of supply and produotlon.,

Vi Manufacture of parts and eomponente by a llmlted number of fac— -

"torles w111 Tead eutomatmeally to standardization..

‘; At the moment of 1ntroduct10n of these parts and eomponents, certaln
,_assembly plants may faee dlfflcultlee in u61ng them and may useé this

‘argument ta get the authorlzatlon to carry on with the import of the

.Krparte they were uslng prev1ously.

: Thig: preblem can easily be overcome prov1ded the parr or component
_manufacturer makes the neceseary deelgn edaptatlone in a speclal

1aboratory and on hls OWN eccount.
_,ﬁ2 GENER&L GONSIDQRATION ON STANDARDIZATION

Taklng 1nto eonelderatlon that Weet Afrlca is %o qulte an extent
the result of ex~English and ex~French 1nf1uences, it is clear that the

oontlnent ls faced Wlth a nunber of standardlzatlon problems in the

“eal”?flnanclal an& eeonomloal sector.

, The EQA at a se331on held in. Addle Ababa in December 1963, TecOom
mended that the secreterlat should undertake a study on standardization
in Afrlea on & netlonel, sub-reglonal and reglonal basis. < ECA eponsored
L_the study of the aepecte of technical etanderdazatlon and an international

“feam-of experts wag formed to undertake a prellmlnary study.

The neeessity for standardization in Afrlce

The need for standardization in African continent is very atrong.
The development of the trade both inter-African aad with ‘other parts

of the world is influenced by standardization activities.
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' Industrial and Comsuser produchs have fo be controlled by standard
test methodss  Standardization always starts with measurlng systems

(weights. ‘and measures) and test methods.  The next step is & varlety -

reduction. In the smaller marksts a gredt varlety in artlcles uged

for the same puryose i ineff 101ent in productlon and malntenance.

" Different systems for ensrgy supplyg communlcatlons and transport
will hamper the inter-African trade and,make it 1mpos51ble to set_hlgher

production units for ef flglent supnly for a group of countrles.

There already exigts between the various Afrlcan countrles dlfferences

Cedn electrical supply (vnltage and plugs and gockets), TV systems, measur—

ing systems (inch, mm). I% is of the utmost importance to make sure
that no new dlfferencep will bc 1ntroduced and ex1st1ng ones are rémoved

before it is 1mpossmb1bs bomordlnated standardization in the African

countries is necesaary, in particular for standards applicable to-erergy,

transport, baSLO matmrlalu, manufactured goods, machinery:and equipment.

The beneflt of qlcb co—ord¢na+1on Wl]l be felt at several levels:

(a) with respect to inter-African +rade, in order to facilitate

the ¢qtevfhay0°ab ]1tv aid seerceablllty of African: prodnats

‘and the co-ordination of investment policies in transport,

' "'éhér“gy-,’ Ee:a%v'- 'az'i-a' light industry, e$C.w.

() W1th ﬂeﬂpect 1o domestic markets, 1n order to 1mprove the -

;qua11+v of rational Droduotlon and facllltate its development.

"J‘LQ). w1th respect to cXPOItg, in order to guarantee the guality
of Afr Lcan raw mdnerﬂals or manufaotured ‘goods which will

. ... have to. stand up to 1nternatlona1 compe’i::.tlon9

(d) - with respect to imports, in order to 1nv1te free competi£ion

from all over the_wqud@
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3. TRAINING OF PERSONNEL

(1) Personnel Requlrement

. ‘-::('ra.‘)‘

To accompllsh the 1ndustr1a1 plan in the electronic industry,

b g is estimated that approximately -1000- technicians of -various

'levels will be»needed 1n the factorles.

Indlcatlons on - the quallflcatlons are: glven. Thege: technlelans

are by the very: nature of the 1ndustry ‘Thighly speclalized
in produotlon and control technlques. ) o

'“aﬁbalnlng of this personnel will have to be done within the A

limits of the technloal agsisgtance that factories must

”=ureoe1ve from forelgn firms.

The technical people alone cannot run industrial- operatlons-‘

:;tThey must be assisted | by highly qualified admlnlstrative per—

gonwel  which have algo-to be properly tralned.~mw“-~' R

.HMoreover, as stated 1n GHAPTER ONE, very. efflclent nanagers

mast be at the head of the new factories.

: The "after sales serv1ce“ con91dered as essentlal, Wlll

‘ requlre by far, the largest number of tralned technlcal

. _,peoPleg} Iﬁls partlcular problem deserveg more extensive

 consideration.

:3{2) o Tragning ‘of "After Sales Service" Technioians

f;(aff'Eéfimafionﬁofﬂfeqﬁife&Tfechniéél'é%aff:'

_Based on the state of the technique in 1965, it is estlmated

" that the present need of 600 technicians will reach 6, TOO

in 1980, The reparitition would be as follows:
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Product Number in use  Expected yearly .- Number. of- techni-
' market increase cians needed for
: ooy maintenance-~repair
1980_ o in 1980
v 600,000 140,0004u. 600.
Radios 14,000, OOO 1,900,000 2,400
- 'Regord~players 1,000,000 ©100,000 - 500
qapea:ecpgders 250,000, lOO,QOQ 500
Household--
appliances and
professional,field 1,450
PIT — Army
(Air Force) :
dirlines, trans— 1,250
mitters
teachers,. sundry - o
TOTAL: 6,700

These Tigures are, of course, based on the present state of the electro-

nics %echnology.

It maj seem that Wifh'impfdvemént'in the quaiityiof the products

and the mlnlaturlzatlon and use of oircuit blocks, the number of people

needed for the malntenance would proportlonally decrease. However,

new and more complex apparatus will be introeduced in West Affica, i.e,.

number will s+ill 1ncreasg apd‘that'p:ov131on”hasltq,be made nowrﬁor

the necessary scheols,

It is believed that this

in:

50 % first-line mechanics

33 % all-round techniocians
17 % junior staff

number

of téchﬁicians_wiil bghdivided
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Tralnlng

The tlme factor is determlnant for tralnlng suoh a 1arge

number of technlclans in such a short tlme.

The oonventlonal_schools, mostly models of Furopean schools,
wﬁuid héraiy.cope with the demand._ Moreover, higher technical
schools prepare people for resgearch and develoPment works.
Thls 1s very essential for the future of the 1ndustry but

does not help in solv1ng the "after sales servzce“ problem.

The technical teachlng should then be adapted to tha immediate
demand of the 1ndustryn Thls can only'be achleved by collém

boration of existing technlcal schools, 1nternatlonal aid

- and the. 1ndustry itself,

New types of schools should mainly give practical courses

- directed towards the maintenance of electronic equipment

already in use in the country. These schools could prepare
technicians of +the three 1evels required. . The top level

weuld however lead to further studles in conventlonal high

'schools.

Max1mum use should be made of a grow1ng number of gseientifical-~

1y developed methods and teachlng alds,

v

Practlcal executlon

TA typicéi ‘school” could be con31dered as fOllOWS.

3 classes of one year eaoh

ety

lst class — mechanics 24 students/&ear
2nd class = technicians o :

_ _ (electronics) . 16 " "
3rd ¢lass - staff education g . v "

48 students/&ear

Evening classes for the follow;up of technicians
already at work.
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(a)

The students would have the following preparations

'~ for the first years 'secohdary school (basic electricity gchool

+ selection test)
- for the 2nd year : 1lst class + selection ‘test

~ for the 3rd year ¢ gelection test.

The considered industrial rate of growth 1mplles that by

'1980 thére should be enough schools to traln l 400 students/

' year, thus approx1mately 25 schools¢

Estimate cost per school

US.$ 80,000

"a.r exp101tat10n costs per year +
b. initial investment + . US.$ 40,000
ce building p.m. 5 o
| _ : +  Us.§ 120,000
for 25 schools . + - US.$3,000,000 a year

Conclusions and reconmmendations

B Thefe‘is presently a lack of technicians Which threatens

1o increase if action is not talken very soon.

b. The existing schools hawve not the fa0111t1es to train

speclallsts for the maintenance and repalr.

cs The government should remedy this 31tuat10n w1th the

-technlcal support of the 1ndustry

&, - Modern methods and aids should be applied to hasten and

facilitate the training.

&« Industry should have a say in the establishment of curri-
¢ulums for technical schoolg, and should keep the schools
informed on the number and the qualifications of the

. Tsguired specilalists,.
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GENERAL CONCLUSION

. Wegt Africa offers possibilities for sound industrialization in

the field of Electronics, provided the imp1ementafion_of the indusftry

ig made in strict discipline,

The fundsmental conditions ars sunmarized as follows:

o—

—

-

Economic Integraticon of the Sub-region

Harmoneous development of the market demand

Soﬁnd.financial scheme and availability of foreign exchange
Gonceﬁtration and sgpecialization

Standardization and reduction of types

Minimum production capacity o

Availability of trained personnel

Techniecal assisiance from foreign firms

Management aggistance from foreign firms

Well organized distribution chamnels.

Certain?projects should be considered on a broader basig than the

West Africa Sub—region. These projects relate to products requiring

 high investment and low labour content, bringing relativély linited

additional currency saving and directly affected by technological

development.'

A e o b e
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 NOTE -ON
THE LIGHT BULES AND LIGHTING ACCESSORIES LDUSTRY

 STANDARD BULBS. -

The poznt here ig current consumptlon bulbs, called GLS, (gene~
ral Lighting Serv1ce), of 15 to 200 W and of a1l current volt—
agesj_in other words, -the range suitable for manufacturing in

automated and homogeneous production groups.

(1) Situation in 1965

Knowing the population of the terrifory' in question rises
to around 90 million 1nhab1tants and admlttlng a yearly
consumption of 0.1 bulb  per’ 1nhab1tant, one arrives at a
present yearly market of 9 million bulbs. The consumptlon
of 0.1 bulbs per inhaebitant per year corresponds more or
. less with that of comparable countries; for example bhe
~ Congo and_india. On the other hand;. export statistics
_of the different oountries.(data_incomplete)-suggest a
. total merket inferior to 9 million bulbs. The conclusions

however, will therefore not be essentially different.
‘A1l the requirements of bulbs in the territory in question
. are for the moment being imported, with the exception of

Nigeria, which ig partly eupplied Bylloéal production.

The landed price at West African harbour for the imported
60W GLS bulb (this- bulb may be considered a prototype for

_ the complete range) can be estimated at 0.075 US$.
Acoordrngrto'a‘very-pfoviéﬁonél estimate and, with all
necegsary reserves, the local assembly of a quantity of 8
109 million bulbs would involve a met “cost of 0.116 USEs
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(2)

renge from 0.165 to 0,17 US$, price to be compared with g

to this figure must be added the profit for the producer

and the sales expenses. The price to the wholesaler would

0.075 US§ paid vy the importeq/wholesalero

A Protective Levy of minimum 120 paed cent of the CIf.valus

to, at leas®, cover this difference mugt be impoged. This

_ tariff hOWever, may not be gufficient. beoause certain

produc1ng countrles9 export from time to t1me$ bulbs at

prices 1nfer10r to the average world markat prices.

A consequence of all thls 1s'ev1dently‘atsubstantial increase

in the price of the'bulb to the public,. - This must be well

understood and accepted by the various governments“

Finally, it is essential that no Customs Tariff be imposed

on. the trading of bulbs within West African countries. The

- Tollowing estimafes'take into account a complete exoneration

of Import Duties_dn}investment.equipment and raw materials.

Situation in 1980

Wot having disponible'more7ré1iable'peferencee, one is

tempted to expect the West African market of GLs bulbs to

“increase annually by 10 per cents the anmual increage for

the developing regidns in Europe and the United States ig
estimated at 4 to 5 per centa )
However; it - 'should be taken in%o account; the growth of

the population, the progressive electrification and the

. increage in the consumptlon of bulbg due to better standards

of 11v1ng, 1mproved economlcal condltlons, etCeons

Startlnw from the 9 million buld market in 1965, this yearly

_ 10 per cent 1ncrease gives in 1980 - a market of approxi-

mately 38 mllllon bulbs, or in other words, the consumption
which is presentlyﬁoal,bulb per inhabitant per year will then
be 0.4 buldb ber year, the level presently reached, for
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- - instance, . in Turkey. This calculstion, however, does not
take into consideration the growth of the 'populztion which
could mean a decrease in the rate of consumption per inw-

habitant.

In principle, all that has been said above on thé situation
in 1965 is valid for: 1980, the only difference’ belng that
- the mapufacturing series of the factory will be far more
;1mportant (of courge, once thig stage has been readhed, the
... manufacturing.of comparable bulbs‘buﬁ'of variousipréséhtaﬁ“
tions o.g. spheré and flame shaped, can be“c@nsidcred) “Due
to this phenomenon a reauotlon in price may be pOSSlble 50,
that US$ 0,116 is reduced to 0.092 — 0, 10; (The prices
‘mentioned may sugeest a fair exactltudeg thls hOWever, 1s not
80, they are pure estimates rendere& uncertain by lack of
data on a great number of essential eiements for 1965 and
: ;esp901ally 50 for 1980, for przce of' land, bul?dings, man—'
power, social charges). " '
The necessary protectlon tarifis may then likewise be redvceﬁg

Wlthout being completely suspended.

. FLUORESCHNT TUBES

Kormally the merket in fluorescent tubes is estimated at l/lOth”'

of the market in GLS bulbs. However, for the countries in.glLes—
tion, this proportion_should preﬁefably be L/lﬁth:ﬁo,%/ZOtha-

‘This gives'an actual market of gome 500,000 fluorescent tubes and

rerhaps, 3. milllon tubes in 1980. With the equipment ex1st1nw,

‘a- iocal manufacture of 900 000 to 1 willion tubes could bhe expso—
 ted, but the cost prices will £t%ill be very high and protection

measures. comparable with thoge deseribed for GLS. bulbs h!]‘ be

compulsory»
OTHER BULBS

It is very risky %o determine snything definite on other.types
of bulbs; (car bulbs, photo bulbs, mercury bulbs, etca..) in
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INTEGLATION

“Conoerning the ihdustrial integration of the Pulb manufacturing and
given the production involved, the only possibility lies in the local

' manufacture of the glass for GLS bulbe and fluorescent tubes. Indeéd,
the manufacture of other components (sockets, filaments, eloctrodes,
chemical materials, etCee.) is highly automated and economical manufac—
ture would involve gquantities far exceeding the needp of.the*Afriéan '
imdustry. It ig true that the manufacturing units available-fof Pro—
-dueing the gless are suitable from the point of-#iew:of_capacity, but
it must be verified if they will permit manufactufingrat.a-price COIR~
parable to that of the imported product. Glass for GLS buibe is manu—
fagtured in Hurope and in the United States on giant machines and 1% is
well posgible that the lénded,pricé in Africa would Ee far below that

v of ‘the locally producéd glass. Pinally, if the sand available-does not
- gomply with certain strict technical specifications, gand would have to

. be imported and that, of course, would exclude any economical golution.
'BALLASTS AND BATTENS

Tor ballasts and battens, production in small series can more easily be
considered. Projects exipt for a small manufacturing shop with a capa~

city of 50,000 ballasis. The solution is based on manual work and 80,

ig excellently suited for the considered countries.

The investment in machines and equipment for the déscribéd-q&pacity is
something 1ike 15,000,00 US} FOB, the necessary area is about 100 m2,
while there will be a further need of a team of 6 direct and 1 indirect

persons. It is difficult to prediot if this project is economical,

12*
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~even if there exists a relatively important market of 50,000 ballasts

Per year. It would be necessary therefore to calculate the cost price
which could vary quite substantially from one country to another, de—
pending on.the prices of raw materials (metal plate, copper wire and
various other méterials), and compare. this calculation with the price

of the imported ballasts in the countries in question,

It theréfore, this type of project seems more readily Feasible, nothing
can be said before serlous investigations have been made Wlth regard
t0 the market and cost price.

What is said above about the ballasts is applicable for the metal
battens.

SUGGESTED LOCATION

NIGERIA.,






