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INTRODUCTION 

Responsibility for the study was undertaken by Industrial 
Projects Service (IPS)~an autonoaous consulting house 
uPder the Ethiopian Ministry of Industry. WS Atkin~ 
In~ernational was co .. isstoned to help IPS with the wcrk 
under a UNIDO /ssist~nce s.cheae. 

At(ins staff paid two visits t3 Addis Ababa. in October 
1984 and January/Febru.ary 1985. An fnteria Rep~rt of 
working p•pers was subaitted tn January 1185. The pr~sent 
Report is the cul•ination of the work~ - It was prepared in 
Ethiopia and is presented as a joint IPS/Attins effort. 
It will fora the basis ~f a subsequent Final Report by IPS 
but .iJt present is subaitted by Atkins to UNIDO as the 
Final Report under UllDO contract 84/79. 
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I SUMMARY 

Introauction 

This study is intended to be an overall review of the 
~ot2ntial for electronics development in Ethiopia. It 
reviews, in a balanced manner, the market, possible 
developments, and the organizational framework within 
~hich such developments_ should take place. lhis study 
follows a feasibility study undertaken in 1980 by the 
Ministry of Industry, of local radio manufacture, and 
an electronics. review undertaken in 1983 by OPSA. 

The conclusion of the present study is that there is 
a11 oppon:unity for combined radio and television manu­
facture in Ethiopia. The project is a suitable form 
of industrial development for Ethiopia despite the 
present economic difficulties. ~hen the plant )s in 
full operation it will compete with import prices 
(before duties). Hen •. e only a small amount of protec­
tion will be needed. Military radios could also be 
made economically. There are few other opportunities, 
although telephones are worth further consideration . 
The consumer product plant does, however, introduce 
the m~nufacture of printed circuit boards. This is 
an essential technology which will underpin future 
electronic product development in Ethiopia. The con­
sumer product plant will be able to make at least: 

300,000 ra~ios of various types 
20,000 monochrone 20 inc~ TVs 
5000 colour h's 

Printed ciruit boards for some other products 



2 

~arkets 

Consumer ~roducts made up 16 ~ercent of elect~or.ics im­
ports into Ethiopia during 1978-32. Spares for consu~er 
good5 were another 13 percent. ihus nearly one thi~d of 
imports were of ccn5uMer goods. During this period the 
imports ~ere severely restricted. Under free market con­
titions they would have been much higher. Consumer 
JOods are the most important element of electronics 
imports. Specified telecommunications and broadcasting 
goods account for nearly 20 percent of imports. They also 
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form a large pa~t of unspecified iillports. Industriai il 
electronics goods form a small part of the total. Ethiopia': 
product distribution is typical at this stage of develop- {l 
ment. In the industrialised countries the emphasis is on 
data processing electronics and component manufacture 
especially silicon - based devices. 

It is very important to remember that ~he developing 
countries which have entered the field of indus:rial and 
professional electronics have industrial economies very 
much larger than Ethiopia's. Indeed, in most cases their 
industry sector was much bigger in the early 1960s, 
when they entered electronics, than Ethiopia's industry 
will be in the 1990's. Industry in China and India is 40 
- 60 times the size of Ethiopian industry. Singapore 
and ireland are eight times the size. Electronics deve­
lopment in Ethiopia must be viewed in this .. 11gbt. 

The demand for radios has been determined by estimating 
the size of the current radio stock, estimating a growth 
rate in future, and calculating also the rate of ~iscard­
ing of radios. The present stock of radios has been 

I 

estimated by several methods. They agree; it is about tt million. This is much lower than recent official 
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estimates. The radio stock has probably fallen in recent 
years from a peak of nearly 1.4 million in 1980. Growth 
has been erratic. The surge in imports during 1974-1977 

was fol lowed by impo1·t restrictions. The long-term 
growth rate has been about~ percent, very similar to 
lrowth rates in other poor countries. The medium growth 
forecast of stock increase is 10 percent per year. iak­
ing the typical industrialised country life for radios 

in future, the free market ~ales would be 

1986 
1990 
1994 

radio sales 

163,000 
267,000 
392,000 

Television demand has been estimated using similar prin­
ciples. The present stock of TV's is abo~t 40,000. 
Various methods of estimation agree. The trend growth 
rate has been about 10 percent. V~rious methods of 
estimating future growth point to 15 percent as a medium 
forecast. Two of the models indicate 21 percent but 
this is not thought to be substdinabl~ in the long term. 
The 15 percent stock growth, associated with a longer 
than usual life in Ethiopia, produce the following 

monochco~eT~ sales forecast: 

1986 
1990 
1994 

8/W TV sales 

6,900 
11 ,600 

16,500 

It would be several years befor~ ~onGchromeTV could be 
made in Ethiopia. There is a cas~ to be made for con­
tinuing to suppress demand until local manufacture can 

benefit from increas~d sales . 



4 

The demand for colour iV can be manipulated throu9h 
availability and pricing. It is assumed in the fote­
casts that the free-market demand for colour TV would 
increase steadi11 from 10 percent of total TV sales at 
present to 30 percent in the mid - t990's. This demand 
is shown below. A decision on supply of colour TV could 
also be made on foreign currency grounds. Locally ~ade 
colour TV's would incur an additiona1 130 Sirr of imports 
over and above monochrome· T~. 

1986 
1990 
1994 

colour TV sales 

900 
2,600 
6,400 

The demand for military radios has also been consiL~red. 
rn the late· 1980's this could be around 4,000 sets per 
year, the majority being of the hand-held VHF/FH type. 
~on-military radio demand is very small. 

Telephones may offer a manufacturing opportunity. The 
modern digital phone ~ill replace the existing types. 
Strong growth is forecast. The new phones are based on 
printed circuit board technology and would therefore be 
most appropriate to an Ethiopian electronic product 
assembly line. Sales should reach 23,000 per year by 
1990. 

~~nufacturing economics 

The cost of manufacture of radios at 300,000 per year in 
Ethiopia has been compared to high volume a million) pro­
duction in SE Asia. The 2-band battery mains model used 
as a basis of comparison can be delivered (duty free) t; 
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~C~ii ~ba~a fJ~ 23.2 3irr. :t CJStS 31.: airr tO Taake 

~ere (iric1uc~~; 1 ~a J~r=e~t ret:H"!l ln :nves-:::'len:s}. C'l 

::;oin: :>r ,,~ew. 7?ie 3C:ua1 .. orics cost Jf the SE ~sian r-adio 
is only 59 ~ercen! of ~~hiopian works costs. ~ut :orei;n 
selling com~any costs and transport remove most of ~he 

foreign cost aavantage. Ethiopian 1oca1 manufacture 
would not comoete until about 500.000 sets ~er year. 

A similar excercise conducted on a small Ethiopian 
~onochrome TV plant piaces Ethiopian manufacture at a 
more serious disadvantase. The Ethiooian works cost 
is 236 Birr wheras a SE A~ian set made at 200,000 per 
year costs about 196 Birr delivered to Addis Ababa. At 
20.000 sets per year a TV plant is very heavily under­
utilised and such a project could never be justified. 

Although radios and televisions as separate projects are 
not commercially attractive, the two combined can show an 
adequate return on investment. Inherent in a 300,000 

set/year radio plant is the capacity to make considerably 
more printed circuit boards and subassemblies. The extra 
cost of making say 20,000 B/W TV's and some colour TV's is 
less than it would be in a separate plant. It is this 
benefit which makes combined radio and TV manufacture 
attractive. 

The cost of ~arts forms a very high proportion of radio 
and TV local manufacturing costs, 73 percent of all costs 
in radio and 52 percent in TV. Manning costs are or.ly 
6 percent in radios and 9 percent in TV's. Local manu­
facture in Ethiopia suffers relatively high capital equip­
ment and building costs but the financing cost is low 

com~ n··ec to i:ommerc i a 1 ventures in i ndus tri a 1 i sed countries. 

Military radios can probably be made in Ethiopia much 
more cheaply than they can be imported. An overall cost 
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advantage of nearly 30 percent can be obtained if thE 
local venture is sensibly designed. Local assembly of 
military radios is often seriously considered once de­
mand exceeds about 1000-1500 per year. The Ethiopian 
demand at around 4000 per year is well above the minimum 
scale of production. Tt.e nature of military radios, with 
their extraordinary attention to quality and huge amount 
of testing means that they are never integrated with con­
sumer products. The manufacture of the printed circuit 
boards could however be-common. 

Small electronic components, like resistors or capa­
citers canno~ oe justified except at very high volumes. 
The ~rices are ~ete~mined ~Y oroduce~s whose annual pro­
duction of a sin~le type of comoonen~ exceeds Ethiopia's 
ar.~~al de~and for all types. 

rrojec~s involving only final assembly of consumer goods 
are not commercially viable nor i~ the long-term national 
i n t e re s t . 7 n e y s hou 1 d no t be p u rs u e d • :: th i o p i a s i1 o u 1 d 
ouild a printed circuit board making capaoility and deve­
lop from there. Consumer product electronics is the 
ooportunity to do this. 

International experience 

Most developing countries begin in electronics by satis­
fying ~heir own consumer product demand. To do this 
they obtain foreign technology. The countries with 
very la~ge markets, like India and China, have retained 
their emphasis on consumer products while expanding 
steadily into professional and industrial electronics. 
They continue to seek foreign technology while at t~e 
same time slowly developing their own technological 
resources. Thay export very little, less than S ~er-
cent typically, and electronics grows at a modest rate~ 
around 15 percent per year. Ethiopia is not in ~ posi­
tion to follow this course. 
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Smaller developing countries. including most of the SE 
Asian electronics countries soon moved on from consumer 
product manufacture for local markets. They did so by 
the simple expedient of attracting foreign investment 
always with some form of financial incentive. The for­
eign investment has normally been devoted to the manu­
facture of components. especially semi-conductor devices. 
for export. These coun~ries have acquired large elect­
ronics employment and high rates of growth. At first 

such foreign investment .does not produce economic lin­
ages out this follows in time. ~holly owned Korean ?r.c 

7aiwanese eiec~ronics ccmpanie~ are besir.ning to estao1ish 
~heir own design centres in the USA. 

7he ~rooosed integrated consumer ?roduct project 

~lthougn it is most unusual there is no reason why raaio 
and TV should not be merged. A radio manufacturing 
plant installed in Ethiopia would, after supplying local 
radio demand, have adequate capacity to make TVs. It 
is proposed to establish a ?rinted circuit board facility 
which will silk scr.een. and etch the copper plated ooaras 
on which the electronic components are inserted and 
soldered. A single PCB assembly line would prepare the 
sub-assemblies for a variety of consumer products. Final 
assembly. of radios. monochrome TV's, and colour TV's 
would each be undertaken on separate l·ines workin5 full­
time. The whole plant would operate one shift. 

The plant would require a fixed investment of 9.3 million 
Birr of which 6.3 million Birr is in foreign currencies. 
The largest item of capital investme~t is 4.2 million Birr 
in buildings. Plant and equipment cost~ only 2.5 million 
Birr. Working capital requirements total 6.5 million Birr 
because of the need for large stocks of imported parts. 
Total employment is 188 people. 

The forei~n investment required at the outset for fixed 
investment and working capi~al is 11.3 million Birr. 
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When the plant is in full operation it will save about 
4.4 million Birr per year compared to importing the 
same volume of consumer goo~s. The foreign investments 
will be Recovered in some Zi years of full operations. But 
because production builds up over several years it will 
~e more like 4 years oefore the initiai foreign currency 
investments are r~covered in foreign currency import 
savings. 

It mu~ ~e pointec cut ho~~ver that the annual fGrei9n 
exchange requirement for a free-market consumer product 
Jlant will still be much greater ~han the foreign ex­
change consumed in importing only a small number of radios 
and TVs. Under normal circumstances and ~ith a well 
priced product, the sales of radios and TVs will in­
crease sharply. 

A normal te~hnical development of the plant would involve 
1! years of introduction of radios, ~hen 2 years of intro­
duction of 8/W TV's. Colour TV, the final step, would 
begin 32 years after start-up, or 5 years after start of 
construction. The present economic difficulties probably 
preclude the possibility of any construction starting 
until 1987, in which case.colour TV would start in 1992. 

ihe project also offers the chance to make injection 
moulded radio cabin~ts and w~oden TV cabinets. Both 
projects show substantial savings over imports (about 
16 percent). Together they require 1.5 million Birr of 
foreign currency in fixed and working capital, and save 
0.7 million Birr of foreign exchange each year at full 
output. 

Preliminary estimations of a ml~itary radio plant sugge~t 
that a 4,000 set/plant could be built for about 15 million 
Birr (although some quotes will be for much more than this). 
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Working capital dmount to 2.6 million 8irr. ~mployment 

wil1 be about 150 people. The plant coula sava over 5 
million Birr of fo_reign currency in a full year. 

Accuisit~on of !echno1oay for a consumer olant 

ihe main ~ays cf acquiring the necessary technology are: 
Joint Ven~ur: with foreign investor 
Purchase of an E g1oc package 
A licence 

Self-development with contract experts. 

There are no precedents for self-development and in any 
case it would be attended by serious technical and com­
mercial disadvantages. A licence agreement would be 
difficult to arrange at Ethiopia's stage of develop-
ment ,and is inferior to the first two schemes. The 
choice is between a joint Venture and an E. Bloc project 
package. 

The E. Bloc project usually takes the form of a set of 
product designs, sale of plant and equipment, technical 
support and a cheap financing arrangement. They will 
also supply the necessary electronic and mechanical 
.parts. Such an arrangement could be made with an export 
corporation in say E -~ermany or Bulgaria. Previous ex­
perience suggests that the plant and equipment is usually 
expensive(partly compensated by concessionary financing). 
The plant is likely to be of a standard design which will 
not take proper account of the unusual nature of the 
local opportunity. Modification is usually very diffi­
cult to achieve. Technical support will probably be 
adequate but not of the broad ranging form desirable for 
a country setting out on a long path of electronics deve­
lopment. There will. be no product brand name and probably 
no prospect of eventual exports. Overall the package 
~ill be relatively costly and very inflexible. 
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A Joint Venture has the important advantage that it 

~rings foreign exchang~ to the project as equity. ~t 

also orings a high level of flexible, responsive ~ech­
nica i ex~er:ise. rt is a well proven path to commer­
cial success and has nearly everything to commend it 

in Ethiopia. The legal framework for a Joint Venture 
exists, published in 1983, but there are no Joint Ven­
tures and no discussions at present likely to lead to 
Jcint Ventures in any field. Ther~ is also som~ evidence 
of a lack of interest in-Western industralised nations 
in investing in Ethiopian industry. Economic stability 
and a political determination to support and encourage 
business are rated highly by foreign investers. 

A Joint Venture should be energetically sought. The 
prosp~ct is poor but it should not be dismissed unless 
determined efforts prove fruitless. Ethiopia does have 
some advantages, especially a substantial local market 
and a good geographical location. An essential part 
of the development strategy should be a genuine, compre­
hensive, and well coordinated effort to improve the local 
business climate and re-create confidence. This may 
sound like a ·forlorn hope in present economic circum­
stances but there really is no alternative. 

Those countries which have succeeded with electronics 
developments have all planned their success very well. 
Three organizational characteristics will be essential 
here: 

The commercial venture needs a substantial degree 
of autonomy. It umust be responsive to the 
market. Strategy can be formulated centrally but 
policy must be left to the company. External 
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interference over pricing, volume of produc~ion, 
product type etc. will be damaging. 

The venture should come under ti1e control of an 
organization which will also be responsible for 
other ventures of a similar sort. Existing organi­
zations do not seem well suited to the taste. A 
new body is neededy possibly a new corporation. 
The electronics venture will have much in common 
with other fut·ure light and precision engineering 
ventures. 

There needs to be a high level body able to in­
fluence all parts o~ Government which can affect 
the current fortunes and longer-term development 
of an electronics venture. Many matters will 
need tobe reviewed. Most ~ountries with e?ectronics 
industries have some form of Electronics Council 
though a les5 grand organ might be more appropriate 
to start with in Ethiopia. One possibility is 
an Interministerial Committee. This could expand 
to fuller representation in time. It could also 
oversee other related business ventures: 

The need for sound training programmes has already been 
recognised in the formation of an Elect~onics Institute. 
This report makes various training recommendations. 
Training is an essential support to electronics develop­
ment. There will also be strong links to other related 
industries. A sound training infrastructure should be 
regarded as an integral part of the strategy. 
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This project is a very suitable industrial venture for 
Ethiopia. It will ?roviie a basic product which is nc 
~idely regarded, not as a luxury, but as an essential 
part of th~ social fabric of a nation. It will be 
counterproductive to continue to suppress the demand 
for radio and TV. If a way can be found to promote­
such a plant, preferably with some foreign equity, 

then it should go ahea~. If a Joint Venture proves 
impossible then an E. Bloc project with a long period 
of grace on loans should be sought (provided the 
overall cost structure ~or.ferm to that described 
in this report). This project should be one of the 
better manufacturing industry possibilities open to 

Ethiopia. 
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rr 5ACKGROUND ~J THE STUDY 

This will be drafted by IPS for their 

final report 
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I II THE MARKET 

A. IHE ETHIOPIAN MARKET 

l. Imoorts of Electronic Goods 

Import of electronic goods have been e~tracted 
from the Customs statistics and are shown in Table Ill-A.1. 
They vary from 21 to 36 million Birr per year during 
1978-1982. Consumer goods obviously form a large part of 
the total and have been presented separately. In 1982 
Ethiopian GDP was S4.01 billion and so the total imports of 
electronic goods is equivalent to just under 0.4 percent of 
GDP. Sy comparison, in a highly industrialized market 
economy like USA,electronics goods are around 32 percent 
of GDP excluding all defence and national space industry 
activity, and over 5 percent including these activities. 

The information in Table 111-A.1 has been sum­
marised in Table llI-A.2 where the percentage distribution 
is also shown. Consumer goods account for 16 percent of 
all imports. It is also interesting to note that consumer 
goods spares, at 13 percent, are almost equal to the 
finished goods themselves. Clearly much effort is being 
devoted to keeping existing consumer goods in service. 

The next largest area after consumer goods is 
telecommunications, at 11 percent. Thereafter the separa­
tely specified classes of goods each fall below 10 percent 
of the total and 2.0 million Birr/year. As is normal, the 
goods in the not elsewhere specified categories form a 
large part of the total. Most of this is in the heading 
764 which also includes radio, broadcasting, telephonic, 
navigation, et~. equipment and probably does not therefore 
include much industrial equipment. 
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TABLE III A-1 

~THIOP!~N ~LECiRON res rMPO~TS 

, ~avigational (764.331,832} 
I ! Broadcasting (i64.310} 
! i:\aaio spares (764.931) 
' i Microphones & speakers (754 210) I I Telecorrmunications (76,1. 110) I I Typewriters electric(751.t10) I j Cash, A/C, Calculating (1) 

I Office Equip. Parts(759.000) 
TV Cameras/transmission(2) 

I Data processing (752.000) 
I I Not elsewhere spec. 

I Transformers sma 11 ( 77 t. 111) 
Electromedical (774.100) 
Transistors, va 1 ves ( 776 .000) 
Signalling (778.820, 831,839) 
Measuring (874.210,800) 

Sub-Tota 1 
-

Consumer goods; 
Radios 
Cassette radio 
TV 
Radiogram 

Sub-Total 

(1) 751.230; 751.220; 751.210 
(2) 764.820; 764.311 
(3) 764.910; 764.920 

IMPORTS 

~978 ! 1979 

2675 
2893 
1387 
433 

8918 
243 

1018 
640 
236 
679 

11620 
163 

17 
2 

49 
914 

31887 

2160 
1516 

89 
11 

:. '76 

35663 

147 
1829 
6017 

177 

1552 
128 
316 
641 

16 

906 
10695 

646 
37 
SE 
46 

776 

23985 

1564 
359 
81 
10 

2014 

25999 

!N THOUSAND SIRR 
I 

19so I 19s1 

225 
278 

3319 
340 

1874 
274 

670 

1092 
77 

468 
7108 

526 
141 

53 
131 

1052 

17628 

2090 
686 
n1 

52 

3755 

21383 

I 
' 

I 

I 

;94 
316 

2231 
576 

1307 
1C3 
402 

963 
47 

766 
3793 
497 
281 

33 
82 

898 

17589 

584 
2276 
19 5'1-

84 

4898 

22587 

I 
I 
I 
I 

1982 

1272 
3083 
3579 

I 275 

' 1558 
I 
I 410 
I 513 I 
i 
I 1515 

761 
1001 

I i 
9034 I 

259 
79 
10 

175 

I 91 (J 

I 
I 24452 

1453 
3102 
3134 

21 

7710 

32162 
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TABLE III A-2 

D!STRI3UTION OF ELECTRONICS IMPORTS 

Product 

Consumer goods 

Consumer goods spares 

Telecommunications 

Broadcast equipment 

Na vi ga ti on 

Off ice machines 

Oa ta processing 

Other goods specified 

Unspecified goods 

TOTAL 

I 
i 
I 

I 

Average 
Import 
Value 

Mil 1 ion Birr 

4.4 

3.7 

3.0 

2.0 

0.9 

1.8 

0.8 

1.4 

* 

8. 1 

9.9 

9.5 

27.5 

16 

13 

11 

7 

4 

7 

3 

5 

Annual average of imports 1978-·1982 in money values, 
uncorrected for changing value of money. 

SOURCE: Worked up from Customs Statistics. 

Percent 

29 

37 . 

34 

100 



The Ethiopian distr!bution may be comoared with 
~istrib~tions in other countries at a more advanced stage 
of 1ndustrialisation. The market for the most industria-
1ised of all nations, the USA is shown in Table !II-A.3. 
~n this case consumer electronics is a small item at only 
13 percent and spares forms an insignificant item. The 
major consumption of electronic goods is in data processing, 
almost 40 percent, and semiconductors, 21 percent, ~ost of 
which·go.to th~·data processing industry anyway. 

The production distribution is snown for three 
countries in Table III-A.4. China, India and the UK a11 
have huge markets. They also demonstrate the way in which 
the proportions change. The bigger and more advanced the 
industry the smaller is the proportion of consumer goods 
manufacture; capital goods increase; and components become 
an important item of production. 

These lessons show where Ethiopia might go in the 
very long-term. For the moment however, volumes are suf­
ficient to consider manufacture only in consumer products 
and possibly in some communications equipment. The 
market for industrial equipment and data proces~ing is 
probably of the order of 10 million Birr. Even if this 
grows at 10 percent per year for a decade it will still be 
of the order of only 20-30 million Birr. The range of 
goods covered in this category will be huge and the 
volumes of each item far too small to consider manufacture. 
Much of the electronic requirement will be imported as part 
of projects or incorporated in other goods 
also limit the manufacturing opportunity. 
for manufacturing components will also be 

the volume of local requirements. It will 

and this wiP 

The opportunity 
rPstricted by 

be seen later 
that the big component manufacturers in SE Asian make more 
of a single type of component in a year that ~he entire 
annual demand for i:ll types of components in ,the whole of 

the Ethiopian consumer goods ~arket). 

I 
I 
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7A3L E I Ir ri-3 

~s~ ELECT?.O~rcs ~ARKETS 

MARKET 

Data processing: 
Systems 
Storage -
Peri phera 1 s 

Office equipment: 
Copying 
Word processing 
Other 

Communications* 
Radio/TV equipment 
Data 
Other 

Industriai and Commercial: 
Industrial controls 
T & MI 
Medical 
Automotive 
Other 

Consumer 
TV 
Audio 
Microwave ovens 
Video 
Games 
Time pieces 
Calculators 
Other 

Components 
Active 
Passive 

Semiconductors: 
Discrete 
IC's 
Op toe 1 ec trlin 1 cs 

- Source: Worked up from Electronics, January 1981. 

1984 Market 
Di stributiun ,, 

" 

23 .3 ) 
5.6 ~ 39.6 

10. 7 ) 

2.8 ' 

2.3 i 6.3 ) 

1. 2 ) 

2.4 \ 
i.9 > 6. 1 
1.e .) 

4 .2 \ 
3 .8 I 

\ 13.7 2.9 ) 0.8 
2.D 

3.6 

3. 1 
1.8 
1.4 13.0 
D.9 
0.7 
0.5 
1. 0 

3. 11 
8.2 11. 3 

1.3 ~ 8.2 10.0 
0.5 
100 

• Excluding PT & T. 
Ex c 1 u d e s a 1 1 Go v e r nm en t e l< :> en d i t u re s { d e f e n c e , ~·I a s a e t c • ) • 
Total value of table is S127.7 3illion. 

2. 
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iASLE I!I A-4 

P~CDUCTION DISTRIBUTIONS I~ OTHER COUNTRIES 

Consumer ·goods 

Communications 

Control, dp, instruments 

Aerospace, defence 

Components 

CHINA 
( 1 981 ) 

37 

26 

not spec. 

37 

100 

PERCENT IN 

INDIA 

27 

23 

21 

8 

21 

100 

1980 

UK 

i 

1

1

i Inf. 

8 

Tech. 32 

1
~ 9 caoital equip.37 

I 
l 23 

100 

Source : UNIOO country reports; OPSA/UNCTAO report; UK 

Government P~blications. 
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~~e segmentation and interdependence ~f the 
eiectronics indus~ry is illustrated in Figure III A.~ 7he 
ar~as w~ich merit further market attention at present are: 

radios 
televisions 
telephones 
radio.communications 

some components for above products. 

B. MARKET FOR RADIOS 

The market forecast for radios has been developed 
by estimating the present number of radios in use and 
applying to this a reasonable growth rate under normal 
commercial conditions. 

1. Imports of Radios 

Radio imports from 1966 to 1984 are summarised in 
Table III B-1, the information being supplied by the 
Customs Department for the years up to 1982. 

Imports for the years 1983-84 are based on dis­
cussions with the leading importe~ Philips. In 1982 Philips 
held 77.5 percent of the total import of radios (non­
cassette types). Their imports have increased slightly 
and this confirms the subjective opinion that total imports 
have risen in the same way. Their 1982 percentage is assumed 
to be maintained in 1983-84. Cassette radios have been 
increased by the same amount. 
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TABLE III - 3~ 

I qAoro ~MPORT5 

I Ir.tPORTS !N YEAR THOUSAND SETS PER VEAR 
I 

I RADIOS CASSETTE I CONTRABAND TOTAL RAO IOS 

1966 17. 2· not- 17.2 -I 196 7 42.L extracted ~2. 1 

1968 46.4 2.9 49.3 I I I 

I 
I ' 1969 69.6 Q.7 70.3 I 

1 

I I 

·) 1970 118.4 0.7 119. 1 I I I 

' 

I I 1971 70.0 1. 7 71. 7 

1 1972 35.3 I 1.3 36.6 i 

' I 
] 1973 70.4 ; 1.2 71.6 ! 

1974 124.9 0.9 125.8 ., 
1975 209. 1 14.3 223.4 

1976 215.9 23.3 239.2 

I 1977 218.5 31.8 250.3 

1978 56. 1 16.9 not 73.0 I s;gnjficant 
1979 69.9 2.0 . o. 9 za: .. s 

.. 1 
1980 77.3 5.7 6. 1 ~9.1 

1981 15.9 9.3 27. 3 52.5 

I 1982 46.5 15.3 6. 9 68.3 

1983 57.0 18.8 6. 2 82.0 
_J 1984 60.2 19.9 9. 8 89.9 

] 
SOURCE: 1966-1982 Customs Dept. 

· 1 1983-84 estimates 
All contraband figures customs estimates 
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~ontra~ar.d importing is regarded as having ~ecome 
more serious since the controls imposed in 1978. Conse­
quently estimates do not exist before that time. ihe con­
traband estimates are based on sets seized in Asmara and 
Addis Ababa, and on the very rough assumption at the 
Customs Department that these seizurP.s represent oniy 10 
percent of the total contraband traffic. Furthermore the 
proportion ~f overall contraband seized i~ Addis Ababa and 
Asmara averaged 23 percent of seizures in the whole of 

Ethiopia. This percentage is assumed to apply also to radios. 
Contrary to general opinion, contraband still does not re­
present a very high proportion of imports. Ap~rt from 1981 
when 630 sets were siezed (and total traffic was assumed 
to be 27 ,000) the contraband has averaged around 9 percent 
of total imports. 

In most of the year 1978-82 (and, it is believed, 
in 1983-84) cassette radios were around one third of non­
casset~e raJios. This reflects the fact that a high proportion 
of radios are imported personally rather than by the trade. 
Most personal imports are cassette radios. In earlier 
years (1968-1975) radios were imported in bulk and cassette 
radios formed only 6 percent of the total. 

The erratfc movement of radio imports is clearly 
demonstrated in Figure III B-1. The increased demand from 
1974 is explained by a strong interest in the repcrting of 
current events following the introduction of the new 
Socialist Government. The decline in sales from 1978 is 
explained by severe impurt restrictions following foreign 
currency shortages. Sales are probably now rising slowly 
but import restrictions remain in force. 
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2. ~adios in Use 

Estimates of total radios in use in Ethiopia vary 
widely. The DPSA report ma~es a very subjective estimate 
of 2 million. The ien Year Perspective Plan states 3 
million, an estimate ~hich also contains some very sub­
jective elements. 

A crude estimate can be obtained from tne cumula­
ti1e imports. These are: 

Last to years 

Last ts years 

Last 20 years 

t.24 million 

1.66 million 

approx. 1.8 million 

The life of a radio in Europe is now about 7 
years but this has been reduced in recent years b~ the 
portability (greater risk of damage) of modern radios. 
Given the economic circumstances of Ethiopia it is likely 
that the radio life is appreciably longer, probably 
t0-~5 years. This cumulative imports indicate a radio 
population of around 1i million. 

It is useful to compare Ethiopia's radio stock 
with that of other developing countries. Selected data 
are prepared in Table III-B.2. The radio data are drawn 
from the UN Statistical Ye!rbook 1981, which in turn is 
drawn from UNESCD Statistics. The data are not presented 
on a year-by-year basis and so the growth rates are for 
the period as a whole. Per capita GNP . is obtained 
from the World Bank Development Report 1981. It should 
be stated that the UNESCO figure of 220,000 for radios 
in use in Ethiopia in 1979 is manifestty incorrect and 
has not been included in the Table. 
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iABLE III-3.2 

STOCK OF RAO IOS IN SELECTED COUNTRIES 

GNP aAoIO SEiS GROWTH OF 
COUNTRY ?ER CAPITA ?ER 1000 RADIO NUMBERS 

1979 PEOPLE 1970-79 
s us 19 79 PERCENT 

Lao 83 22 
' Bhutan . 80 9 i 
i 

Bangladesh 90 8 i 
I 

I Chad 110 23 r ! 0 I 

Ethiopia 130 I 
Nepal I 

130 18 18 I 
i 

Soma 1 ia 140(est) 23 5 I 
I 

Ma 1 i 140 14 5 I 
I 

Burma 16 0 21 6 I 
au run di 180 34 10 I 

Upper Vol ta 180 16 3 
India 190 34 8 
14a 1 awi 200 43 10 

'- Rwanda 20ll 32 20 
Sri Lanka 230 47 4 
Benin 250 58 1 0 

- Mozambique 250 25 12 
Sierra Leone 250 99* 30* 
Hai ti 260 21 2 
Pakistan 260 66 5 
Tanzania 260 28 14 
Zaire 260 5* 10 * 
Niger 270 39 4 
Guinea 280 25 33 
Cen. A. Rep. 290 18 10 
Madagascar 290 13 5 9 
Uganda 290 19 
Mauritania 320 69 8 
Lesotho 340 23 22 
Togo 350 208* 37* 

f 



COUNTRY 

Indonesia 
Sudan 
Kenya 
Ghana 
Yemen AR 
Senegal 
Zimbabwe 
Egypt 
Yemen POR 
Liberia 
Zambia 
Hon du ra s 
Bolivia 
Thailand 
Philippines 

Portugal 
Italy 
UK 
USA 

27 

GNP 
PER CAPITA 

!979 
s us 

370 

370 

380 

400 
420 
430 
4)0 

480 
480 
500 
500 
530 

550 
590 
600 

2180 
5250 
6320 

10630 

* Based on another year~ usually 1978; 
** Estimated in this study 

RADIO SETS 
PER 1000 

PEOPLE 
1979 

40 

74 

35 

106 

18 
54 

42* 
132 

54 

177 

22 
49 

92 
128 
45 

160 
240 

931 
2040 

I GROWTH OF i 
I RADIO ~UMBERS I 
I 19i0-/9 
I ?ERCENT 

1 0 

4 

3 

6 

5 

2 

0 

8 

6 

2 

3 

9 

2 

5 

5 

i 
i 
I 

I 
I 
I 
I 
I 
I 
I 

SOURCE: UN Statistical Yearbook 1981 and World Bank Development 
Report 1981 (Per Capita Incomes) 
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r The data in Table III B-2 have been subjected 
~o a superficial ~egression analysis. First the 44 coun­
tries from 3hutan to the ?hilippines ~ere analysed using a 
model of th~ form: 

log y = a log x1 + b log x2 

Where y = per capita ownership of radios in each 
country 

x, = per capita GNP 

X2 = percent urban population 

a and b are constants 

Urban population is not included in the Tai>le 
because it contributed very little to the results. The 
data were very poorly correla;ed. Per capita income and 
urban population explained only 36 percent of the varia­
tion. (i.e. r 2 , called the correlation coefficient 
=0.36). There is therefore no good and persistent relation­
ship between per capita income and radio ownership for a11 
countries up to 600 dollars per capita GNP. 

A different picture, hcwever, emerges when only 
the 14 countries from Bhutan to Benin are considered. In 
this case a simple linear regression of radio ownership 
against GNP per capita was correlated 80 percent (r2 = 0.80). 
A further improvement was obtained by excluding Chad 
(unusually high)and Upper Volta (unusually low). The re­
maining 12 countries produced a correlation coefficient 
of 0.92. Thereafter, the addition of further countries 
produced a very rapid decrease in the correlation. 

The equation for the 12 countries mentioned 
above is: 

R (radios per 1000 people) ~ ·S19.3 + 0.29 (GNP percapita) 



- 29 -

blank 



30 

If ~e ~ake the ::>ercapita GNP of Ethiopia as S130 

(in 1979) then the radio intensity is: 

(0.29 x 130) - 19.3 = 18.4 per thousand people 

it should be stressed that this predictor applies 
only to countries up to S600 per capita GNP (in 1979). 

The average growth of radio stock in these.coun­
tries during 1970-1979 was 8.75 percent. The average 
growth of population for the same countries during 1970-82 
(World Bank Development Report 1984) was 2.47 percent. 
An_ indication of the average growth of radio intensity dur­

ing t"is period may be taken as: 

1.0875 
1 • 0 24 7 

= 6 .1 percent 

If the radio intensity indicated above for Etniopia 

in 1979 increases at 6.1 percent from 1979 to 1984 it 
becomes 24.7 radios per 1000 people in 1984. This analysis 
suggests that if the radio stock of the 12 poorest coun­
tries continued to change in the manner of the years 
1970-79, and if the Ethiopian radio stock is fitted an the 
linear plot mentioned above, then in 1984 the Ethiopian 
radio stock would be about 25 radios per 1000 people 

(assume 24.7 as above). 

On this basis the number of radios in use in 
Ethiopia would be 0.84 million with population at 34 
million and 1.03 million with population at 42 million. 

If these figures are related to Table III B-1 
they equal the cumulative imports over about 9 years, im­
plying 9 year life. This is quite possible in Ethiopia 
although the life of a radio in Europe is 7 years. 



3 1 

Intuitively it may be supposed that the radio 
stock follows an 'S' ~ype of relationship. Certainly 
there is a considerable flattening of demand since the 
"poorest 12" linear re~ationship given above, considerably 

-
over-predicts the rich country radio stock. 

A further approach to the radio- stock is to con­
sider the radio census taken in 1976 in Addis Ababa. The 
total number of radios wa~ 139,000. The Addis Ababa popu­
lation was given as t.tS million. The urban population 
can be calculated at 3.36 million at that time. Extra­
polating the Addis Ababa radio population to the whole 
urban populatioA we obtain 406,00G radios in use in urban 
areas. From Table III B-2 the mean growth rate for the 
number of radios in use in 12 countries from Chad to Benin 
was 8~ percent. If this figure is applied for 8 years, 
to the urban population, then this becomes 785,000 radios 
in use in urban areas. The present urban population is 
estimated to be 5.2 million. This puts the urban radio 
intensity at 151 radios per thousand people. This seems 
a reasonable figure; at this level it approaches the cir­
cumstances of the poorer industrialised nations (e.g the 

whole of Portugal was 160). 

According to the Addis Ababa survey in 1976 there 
was a sudden increase in the number of radios per house­
hold at about 25 Birr/month income. By 200 Birr/month 
income nearly all households had a radio. This effect 

is shown in Table III B-3. 

The rural population may be around 35 million with 
say 30 million within the economy (as opposed to those who 
have nothing and are outside the economy). Here the radio 
intensity will be very low probably around 10 to 20 per 
1000 people. This amounts to 300,000 to 600,000 radios. 
Thus the urban and rural radio total could be 1.1-1.4 million. 
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TABLE II I g_3 

RADIOS CENSUS IN ADDI: ABABA 
1976 - -

INCOME 
1976 

BIRR/MONTH 

1-9 

10-24 
25-49 

50-74 

75-99 

100-
150-

200 
250-
300-

350-

400-
450-
500-

600-
71)0-

800-

900-
1000-
1250+ 

RADIOS PER 
HOUSEHOLD 

0. 14 

0. 19 
- 0 .37 

0. 54 

0.62 

0.68 

0.78 
0.87 

0.93 
0.95 

0.87 
. 1. 00 

0.90 

1. 00 
0.94 

0.88 
1. 00 
1. 00 
1. 00 

1.00 

RADIOS PER 
1000 

PEOPLE* 

29 
40 

77 

113 

129 
142 

163 
181 

194 

198 
181 

?.08 

187 

208 
196 

183 

208 
208 
208 
208 

* G;ven the Add;s Ababa total populat;on of approx. 
1.15 m and the number of households as 243,340 
th;s ;mpl;es 4.8 persons per household. (However 
the Stat;stical Abstract suggests a lower figure). 

The f;gures ;n the Table assume a maximum of 
one radio per household though at the higher 
incomes there may of course be more. 
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The various approaches to estimating the number 
of raaios in service may ce summarised as follows: 

Official estimates 

10-15 years cumulative imports 

Well-correlated regression of 12 

poor countries 

Census-related estimation 

million 

2.0 - 3.0 

1.2 - 1.6* 

o.a - LO 

1.1 - 1.4 

These approaches suggest very strongly that the 
actual number of radios in use is much less than pre~ 
viously thought and lies in the range 1-1i million. 

The assumption made hereafter in this study is 
that the radio stock in 1984 was 1} million. 

* excluding discards which in Table III-B.5 are shown 
as 0.4 to 0.5 million respectively. This would reduce 

' 

the totals considerably,. 
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3. Plans and Radio Growth 

A summary of the transmission facilities used by 
Voice of Revolutionary Ethiopia was contained in the UNCTAD/ 
OPSA ~eport of July 1983. ihe studios are located in 
Addis Ababa and programmes are transmitted fr~m Addis, 
Asmara and Harar. The transmitters are listed in Table 
III B-4. 

The quali~y of reception is higher with medium 
wave transmission. The range of the 100 kw medium wave 
transmitters in Ethiopia is around 200 kms. 

According to Voice of Revolutionary Ethiopia, medium 
wave broadcasts reach 15-20 percent of the country and, 
since broadcasts are located in the more populated regions, 
probably a higher percentage of the population. The 1 ~w 
transmitter has a range of .around 100 kms. The short wave 
transmitters (with poorer reception) cover the whole 
country. 

Figure III B-2 presents the area coverage of 
medium wave transmissions. The reception circles are drawn 
at around 200 kms radius. They confirm the view that 
present medium wave coverage is ·15-20 percent of the country. 
It is also reported in the questionnaire from Voice of 
Revolutionary Ethiopia that medium wave coverage will in­
crease to 50 percent within the decade. The dotted lines 
in Figure III B-2 ;ndicate the increased coverage from 
medium wave transmitters at Jimma, Awasa and Bahr Oar • 
It does not 1ook as though the three new transmitters will 
achieve an increase to 50 percent coverage. Expenditure 
on expansions is expected to exceed 40 million Birr 
(current prices). 



WAVE SAND 
LOCATION 

Medium Wave: 

Addis Ababa 

" II 

Asmara 
II 

Hara r 

Short Wave: 

Addis Ababa 

Medium Wave: 
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Jimma 

Bahr Dar 

ANO 
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TABLE III S-4 

RAOIJ TRANSMITTERS 

POWER 
KW 

EX I STING 

IQO 

1 

50 
1 

100 

100 
100 

100 
100 

PLANNED 

100 
100 
100 

FP.EQUENCY METRE 
MHz BAND 

0 .872 345 
0.989 300 
0 .954 315 
1.475 200 

NOT 
SPECIFIED 

5.990 49 
7 .1 M 41 

7. 16 5 41 

7.610 31 

SOURCE: List of stations from vo;ce of Revolut;onary Ethiopia's 
response to IPS Questionnaire. Frequencies and 
wavelengths from UNCTAO/OPSA report 1983. 
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FIGURE 1118 -2 ~EDIUM WAVE RECEPTION OF 

VOICE OF REVOLUTIONARY ETHIOPIA 

!,;JQ 

E•cludes 
Sl'lort woave 
cover;age 
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In addition to the transmitters of VoicP of 
~evolutionary ~thiooia there are also twelve transmitters 
operated ~Y EM~S (The Education and Mass Media Servicej. 
ihese ar~ all 1 kw 5tations with very 1 imited range 
(probably 30-~0 kms): 

ilolita (Sidamo) 
Leg a dad i ( Shoa) 
A 1 emaya (Ha ra·r) 
Robe (Bale) 
Gore ( Illubabor) 
Ghimbi (Walega) 
Dessie (Wallo) 
Debre Marcos (Gojam) 
Bahr Oar (Gojam) 
Asmara (Eritrea) 
Mekel e (Ti gre) 

In future these stations are expected to operate 
at 10 kw (statement made in the UNCTAD/DPSA report). This 
will substantially increase their coverage to 120-150 kms 
but will still leave large parts of the country without Er-t!S 
broadcasts. 

These extensions of broadcasting services will 
contribute to the spread of radio use so that it is not 
only growth of per capita income which will deter~ine the 
growth of the radio stock. 

The growth rate of radios in use in Ethiopia can 
be calculated. First it is necessary to generate a re­
placement rate model. This is shown in FigureIII B-3. 
The life of radios in Europe is about seven years. The 
probability of failure (leading to discarding}. follows a 
classic form with a steep rise to the year of maximum 
failure (7 years) follow~d by· a long tail. 
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:n Ethio~ia the life may be longer due to less 
interes~ in fashion and technical obsolescence, more care 
and a greater readiness to accept a reduced standard Jf 

reception or scooe of performance. A se~ond curve is 
~lotted on Figure !II S-3. that of a 10 year life. 

The 10 year life probablity model has been used 
to calculate the rate of loss of stock of radios. The 
method can be seen below: 

The Jreakage or discard probability is 2 percent 
for a 2 year old radio. Thus of all the new radios 
(ie. imports) of 2 years ago, 0.02 of them will 
need to be replaced this year. Likewiie of all 
the new radios (imports) of 9, 10 and 11 years 
ago, ten percent of each year's imports will need 
to be replaced this year. The cumulative pro­
bability of repiacement of radios during 20 years 
is of course 1.0 (or 100 percent). Half the 
radios are over 10 years old. 

It is now possible to calculate the net increase 
in stock in each year. This is the difference between 
imports and discards. Then working backwards from an 
estimated 1.25 million radios in 1984 (see section III B-2) 
the stock in each year can be calculated. This procedure 
is shown in Table III B-5. 

The information in Table III B-5 is presented 
graphically in Figure III B-4. The manner of change in radio 
stock can be clearly seen. During the years 1965-1978 the 
radio stock increased at an average of 9 percent per year, 
with its highest sustained rate during the period 1J64-

197J. Growth flattened during 1970-73. After 1973 there 
was a steep rise, which for the short period 1973-77 was 18 
percent per year. In the last few years, due to import re­
strictions the growth rate has fallen at 1~ percent per year. 
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YEAR 

1964 

196 5 
1966 

1967 
1968 

1969 
1970 

1971 
1972 
1973 
1974 
1975 
t 976 

1977 

1978 
t 9 79 
1980 
1981 

1982 
1983 
1984 
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TABLE III B-5 
?..AOICS IN USE 1964-1974 

THOUSAND RADIO SETS 

IMPORTS l REPLACEMENT OF ; IMPORTS 
! EXISTING STOCK LEVEL~ LESS 

18 

20 
17 
42 

49 
70 

119 

72 

36 

22 
126 

223 
239 
,50 

73 
73 
89 
53 

68 

82 
90 

: (DISCARD iBREAKAGE 

14 

16 

18 

20 

22 

23 
24 

25 

26 

28 

32 

36 
40 
52 

64 
78 
94 

106 
118 
11 0 
104 

4 

4 

{ 1 ) 

22 
27 

47 
95 
47 

10 
{6) 

94 

187 

199 

i98 

9 

(5) 

( 5) 

( 53) 

(SO) 
(28) 

( 14) 

STOCK 
IN 

USE 

441 
445 

·l49 
448 
470 

497 
544 

639 

686 

696 

690 

784 
971 

1170 
1368 

13 77 

1372 
1367 
1314 

1264 
1250 
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7he gr~~:h rates may be compared with those shown 
in iaole :!r A-2 f~r seiected countries. The average ~r1wth 
rate for 12 ~oar coun~ries (Chad to aenin) was 83 percent 
with a range 3-ZO ?ercent. ~thiopia during the 4 same 

. d ·113 • per10 was '"'T ;>erca!l ... 

ihe 17 countries from Mozambique to Ghana nad 
an average growth rate of )32 percent per year but with a 
very wide range (2-37 percent}. 

ihere is a strong suggestion of a rate around 
9-13 percent typical for the poorer countries. It is interest­
ing to note that Ethiopia's rate for the period 1965 up to 
1978 {the import restrictions) was 9- percent per year. 

It may be expected that Ethiopia's radio growth 
rate will increase sharply if well-priced radios are freely 
available and widely distributed. In this case a growth rate 
of say 13 percent could well be achieved {especially following 
a period of decline}. If restrictions remain in force then 
growth will be lower than the average figure for the poorer 
~~u~tries (8: percent} and the sustained Ethiopian growth of 
1965-1978 (82 percent}. A figure of 7 percent will be used 
for the low growth case. 
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4. Radio Manufacturina Opoortunity 

From the previous sections an overall demand for 
radios can be calcu1ated using: 

- 1984 radio stock at 1.25 million 
- Average radio life 7 years 

- Average growth of stock 7-13 percent, taking the 

:nedium of the ·two rates as 10 percent but allow­
ing for development of the long term growth as 
fol11Jws: 

198 5 
1986 

1987 etc. 

2 percent 
5 percent 

10 percent 

The growth of imports is then as shown in Table 
III B-6. The total reaches about 200,000 in 1987 and 
about 300,000 in 1991. 

Supplementary calculations have been made of 
imports in the 7 percent and 13 percent growth cases. 

The three growths are shown in Figure III B-5 and summar­
ised below: 

1986 

1988 

1990 

1992 

1994 

7"/o 
GROWTH 

157 

203 

214 

233 

273 

10% 
GROWTH 

THOUSAND SETS 
PER YEAR 

172 

250 

281 

336 

413 

13% 
GRwOTH 

183 

301 

362 

478 

591 

' 
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TABLE III 6-6 

FUTURE GRO~TH OF RADIO DEMAND 

T:iOUSAN'..1 SETS HI USE 
'fEAR 

INCREMENT REPLACE-STQCK IN STOCK ME~T 

1984 1250 I -( 14) 104 

1985 1275 I 25 136 

I 1986 :339 64 108 

1987 1473 . I 134 105 

1988 16 20 147 104 

1989 1782 16 2 104 

1990 1960 I 178 104 
I 1991 2156 196 112 

1992 2372 216 120 

1993 2629 23 7 136 

1994 2870 261 152 

Growth rate of stock 1985 2.,. "'. 1985 s::; 1987 

DEMAND 
I 

I 
I 90 
I 
I 

I 16 t 
I 
I 
I 172 
I 

239 I 

I 251 

I 266 I 

282 

303 

336 

373 

413 

1 0:;. 
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The product range m~st reflect the fact that 
a1~hough eventually ~ost of the production will be able to 
receive medium wave transmissions there will still be some 
people who ~ill find that short wave (although normally 
inferior to a strong medium wave signal) will be better. 
Moreover there may be some people who may wish to pick up 
foreign transmissions on short wave. There will also oe 
some people who may chose the 2-band (medium and short wave) 
for purely subjective reasons. Although it will be more 
costly they may decide they prefer a more sophisticated set. 

Very few of the radios imported into Ethiopia for 
resale have more than two bands. It would be possible to 
satisfy nearly all the local market with MW or MW/SW recep­
tion. A MW-only radio would be the cheapest design. 

Cassette radios are common although appreciably more 
costly than a simple 2-band receiver. Cassette radios form 
about one quarter of imports at present but many of these 
are personal imports. If radios were sold in higher 
volumes the proportion of cassette radios might fall. the 
high cost and low availability of cassettes being a dis­
incentive. Furthermore if radios are distributed more widely 
in the lower income bracket the~ the higher cost of the 
cassette radio will be a disincentive in itself. It may be 
assumed that cassette radios will be 2-band. 

The overall distribution of radios will probably 
take the following form: 

Percent 

Medium wave 24 

MW/SW 48 

Cassette radios 23 
Other models 5 (imported) 

100 
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The ~ost appropriate product mix would be to produce 
the first 3 ~odels above. Variations of case design could 
be introduced to increase the product range while maintain­
ing ~ssentially the same basic technical specifications. 

The prices of imported radios are given in Table 
III 8-7. The average prtce of all non-cassette radios 
imported in 1983 was 30 Bi~r. This price has changed very 
little over the years from 1968. The progressive cost re­
ductions have largely been able to compensate for the 
inflation in the price of imports. 
(Philips) is understood to import 

The major importer 
from Hong Kong, India and 

Singapore. Their respective average inflation ~ates during 
1970-1982 were 8.6 , 8.4 and 5.4 percent. The mean of these 
three is 7.5 percent. If the current prices of radios are 
deflated at 72 percent per year then the prices in the e~rly 
1970's were twice their present level. 

The retail prices currently charged by the ~ajar 
importer are shown in Table III B-8. The wholesale prices 
are normally marked up by about 30 percent to produce 
the retail price level. The retail price of a small 2-band 
radio is about 68 Birr and the wholesale price about 55 Birr. 
(In this case the mark-up is lower than 30 percent). 

It is assumed that the wholesale price includes the 
taxes pa id on imports. These amount to 69 percent. If 
the 55 Birr wholesale price is divided by 1.69 then the CIF 
price appears to be 33 Birr. 

The range of CIF prices for a small 2-band radio 
appears to be around 30-33 Birr. 

The procedure for importing radios is to apply to 
the National Bank for the foreign exchange. Part or all 
of this application may be approved. Radios may be freely 
priced but any radio over 50 Birr attracts a 55-75 percent 
surcharge. 
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TABLE III B-7 

ClF PRICES OF ~ON-CASSETTE RADIOS 

I Number I Value of Value Per j Value Per 
Imports Set Set Year I of Sets I Current I (Constant Imported I CIF 

! BIRR Value I 1983 Values) I 

I 

I 1968 I 46,389 1,512,086 32 .6 96 

I 1969 69,637 1,802,237 

I 
25.9 I 71 

1970 118,418 2,688,178 22.7 58 

1971 68,995 1,775,577 25.7 61 

1972 35,273 949,176 26.9 60 

1973 70 ,454 2,150,739 30.5 63 

1974 124 ,858 2,814,159 22.5 43 

1975 209,067 4,387,949 21.0 37 

19i6 215,868 4,122,971 19. 1 32 

1977 218,511 4,708,832 21.6 33 

1978 56. 115 2. 16 0. 058 38.5 55 

1979 69,910 1,564,107 22.4 30 

1980 77,256 2,990,588 27. 1 34 

1981 15,865 584,240 36.8 43 

1982 46,491 1,453,704 31.3 34 

1983 59,918 1,799,723 30.0 30 

Deflator used for constant 1984 values is 7.5 percent bein; 
the average of inflation rates (1970-82) in Hong Kong, 
India and Singapore;source of other data : customs. 

I 
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TABLE III 6-E 

RADIO RETAIL PRICES 

TYPE OF RADIO APPROXIMATE PRICE 
IN BIRR 

WHOLESALE RETAIL 

Pocket medium wave 20 27 

Small 2-band (battery) 55 68 

6igger 2-band, de only 69 88 

AC/DC 2-band 85 104 

Cassette, single speaker 139 180 

11-band 199 z~Q =>-

SOURCE: Philips 1984 
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The distribution of prices of radios handled by 
Ethof is shown in Table III B-9. In 1983 almost all the 
radios (9S percent), imported by Ethof had a CIF price 
under 50 Birr. After taxes and ~ark-ups the proportion 
still under SO Birr had fallen to 48 percent. 

It is assumed that radios retailing at 50 Birr, and 
with a 30 percent retail mark-up and 69 percent taxes, must 
have a CIF value of 2l Birr. Such radios appear to have 
constituted nearby half Ethof's imports in 1983, 72 percent 
of their 1982 imports and around 67 percent of their 1981 
imports. 

The distribution chain has weakened considerably 
since the imposition of restrictions and the reduction of 
sales. Most of the many shops retailing radios have ceased to do 
so. .lt is now thought that in many smal 1 towns there may be 
no one retailing radios. An effective distribution and 
retailing network would have to be reestablished to secure 
the outlet for volume local .production of radios. 

The market opportunity is summarised in Table III 
8-10. The low growth rate represents the relaxation of 
current severe import restrictions. The medium growth fore­
cast assumes active encouragement of a radio plant and good 
protection against import competition. The high growth rate 
would probably only be achieved by an all-out effort to 
maximise radio sales. 

There is an opportunity to make around 250,000 radios 
in 1988 (medium case). If the non-cassette versions can be 
sold at around JO Birr they should compete with imports 
(before taxes). Even if locally manufactured prices were 
comparable with imports, however, some tariff protection would 
be needed to secure the local market. 
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7A3LE !II ~-9 

SOME ~AQIO COSTS ~ND ~RICES FROM ~THOF 

vea r. and Per:nit ~LIMB.ER OF RADIOS 
' I 
I I 

I i ;>rice I Price Price of Cost or ?rice ' TOTAL ; .under 1 50-1 GO i ! I over : 
50 Birr I Birr 100 Birr ; 

I I 

i I 

year 1981*: I 

I I 
CIF Addis/Asmara 6000 I 3000 9000 

I I 

l Reta i1 I 6000 3000 9000 

' I year 1982*: I 
I 

\ I i27 ,600 CIF Addis/Asmara 27,600 
I ! 

Reta i1 19,900 7700 i27 ,600 
I 

I 
1983: year I 

!14,368 CIF Addis/Asmara 13,637 700 31 
I 
I 

Reta i 1 6,852 7285 231 114,368 
I 

SOURCE: ETHOF. The samples do not include all of ETHOF's 
imports, but typically 60-90 percent. 
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TABLE III 8-10 

FORECAST RAoro SALES 

tHOUSAno SALES PER YEAR 
LOW GROwTH I MEDIUM GROWTH I HIGH 

7: I 10: I . I 

~~ I CASS jroTA~ I 
CAssl TOTAL. 

' MW MW MW I MW· SW MW SW 

23 45 22 90 23 45 22 90 23 45 

38 76 39 153 38 76 39 153 38 76 

38 75 37 150 41 82 40 16 3 44 ·88 

47 94 46 187 57 114 56 227 67 134 

48 98 47 193 60 119 59 238 72 143 

50 100 50 200 63 126 64 253 79 158 

51 102 50 203 67 134 66 267 86 172 

54 106 54 214 73 146 74 293 96 192 

56 110 56 223 80 160 79 319 1-14 228 

60 120 61 241 89 177 88 354 127 253 

65 130 64 259 98 196 98 392 140 280 

I I 

Based on 95 percent of total sales 

MW radios a constant quarter of sales 

Cassette radios a constant quarter of sales 

2-band non-cassette radios are half of sales 

GROHTH 
13: 

I 

CASS TOTAL 

22 90 

39 153 

43 175 

66 267 

71 286 

78 315 

86 344 

96 384 

1 14 454 

126 506 

14 1 561 

-
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C. MARKET FOR TELEVISIONS 

The market for televisions has been obtained by estimat­

ing the present nu~ber of TV's in use and applying to this 

a forecast growth rate. 

1. Imports of Televisions 

Television broadcasting began in Addis Aba~a in 

1964. Import statistics are available fo~ the years 1966 to 

1983. These are presented in Table III C-1. together with 

rough estimates for the early years 1964 and 65, and also 

for 1985. It is assumed that with the introduction of TV 

broadcasting there would have been a substantial import of 

receivers. These are assumed to be at about the 1966 level. 

The figure for 1984 includ~s the 3000 sets donated by Japan 

rewards the Revolution celebratio"s and assumes about 2500 

sets imported by Ethof. It is understood that Ethof import 

TV's in batches of around 2000 and that they would have 

imported specially for the celebrations. 

Contraband importing, although important to the radio 

market is not considered significant in televisions. 

Colour television was introduced in 1984. The number 

of colour TV's is not known exactly but the Japanese gift 

was of colour TV's and it may be assumed that part of the 

Ethof imports were colour. There were some pre-existing colour 

sets bought in preparation for colour broadcasting and 

also for use with video tapes. Overall the number of colour 

sets is probably exceeds 5000. In the opinion of the 
Television Authority it could be as much as 20 percent of the 
total. 

. 
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TABL£ !II C-1 

T'I IMPORTS 

YEAR ~rnMBER 

IMPORTED 

1964 2000 ': 
~ est. l 

196 5 2000 ) 

1966 19 52 

196 7 1549 

1968 2037 

1969 2267 

1970 3752 

i 9 71 2003 

1972 1730 

1973 2934 

1974 1549 

1975 1387 

1976 1209 

1977 1296 

1978 748 

1979 237 

1980 2422 

1981 5121 

1982 5709 

1983 3631 

1984 5500 



- ::i :::> -

Im~orts of TV's have ~cve1 in an errat~c ~ar.ner as 
~igure shows. ~here was a v~ry snarJ ~r.crease f~cm 

i979. :n this respect TV ~as different to radios (the p:aks 
of radio sales and television sales ire quite often separated 
in otner countries). This sharp increase in imports was 
preceded oy a long downward trend from 1970, punctuated only 
oy a temporary recovery in 1973. 

2. Television Receivers in Use 

Current estimates of the number of television re­
ceivers in use put the figure at around 45,000 to 50,000. 
These official estimates include the Television Authority 
and the Ten Year Perspective Plan. 

Cumulative imports are as follows: 

La.st 10 years 

Last 15 

A 11 21 

" 

" 

27,000 

39,000 

51,000 

Some of these imports will now have been discarded. 
The mean life of a television in Europe is about 10 years. 
If it is assumed that the maximum life in 25 years then a 

characteristic profile can be drawn for the probability of 
any given set being discarded in any given year. This is 
shown in Figure III C-2. Thus, using the 10 year life model 
a set purchased 10 years ag& has a 9 percent probability of 
being discarded this year, and a set aged 5 years has a 5 per­
cent probability of being discarded this year. 

In Ethiopia both the mean life and the maximum 
life will be appreciably longer. The maximum life may 

extend to 30 years (in due course) and the mean life will 
probably be about 15 years. There will be a greater readiness 

t 

f 
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to maintain se~s. to reoiace the oicture tube (typically 
after about :o years: and ~ery little inclination :a dis­
card or sell tne Set for design reasons. 7ne discard pro­
~abilities of an Ethiooian set with 15 year mea~ life and 
30 year maximum life is also shown on Figure III C-2. 

Using the discard model described above the dis­
cards can be calculated from the new sets (ie the imports). 
Table III C-2 shows these discards, together with the imports. 
The net increase each year contributes to the stock which 
is assumed to be zero in 1963. The imoort reaches 50,800 in 
1984. The discards total 12,600 leaving a stock of TV's 
in use of 38,200. 

The results of the model may be compared with the 
UNESCO figures f~r Ethiopia in 1970 and 1979. These would 
have been supplied by the Ethiopian Government. These 

figures are abstracted from-the U~ Statistical Yearbook 1981. 
In 1970 the UNESCO reports Ethiopian television stock as 
8000. Since cumulative imports must by then have been at 
least 14,000 the figure must be wrong. In 1979 UNESCO report 
the TV stock as 25,000, which is much closer to the model 
figure of 23,000. 

Another approach to determining the number of TV 
sets in use is to compare Ethiopia with other countries. 
Table III C-3 presents the information from the UN Statistical 
Yearbook 1981. Urban population percentage is included 
because ir developing countri~s television reception is con­
centrated in urban areas. A logarithmic regression model 
of the 27 countries from 90 to 600 dollars per capita GNP 
was prepared. 

Where 

Log Y = 

y : 

x 1 : 

X2 = 
a and 

The form was: 
a Log X 1 + b Log 

per capita ownership of televisions 
per capita GNP 
urban population percent 

b are constants 



YE:.R 

1963 
1964 
1965 
1966 
196 7 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
19 78 
1979 
1980 
1981 
1982 
1983 
1984 

TOTAL 

I 
I 

' I 
I 
I 
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TABLE III ~-2 

7V STOCK 

::-~PORTS 

2 .0) ti .. es • 
2. 0) ! 
2.0 I 
1. 5 
2.0 
2.3 I 

I 3.8 
2.0 I 
1. 7 
2.9 
1. 5 
1.4 
1. 2 
1.3 
0.7 
0.2 
2.4 
5. 1 
5.7 
3.6 
5.5 

50.8 

THOUSAND SETS 

SETS 
OISCARCED 

-
-

0. t 
0.2 
0.2 
0.3 
0.3 
0.5 
0.5 
0.8 
0.7 
1. 0 
0.9 
J.3 

1. 2 
1. 5 
1. 4 
t. 7 

12.6 

I 
I 

NET 
STOCK IN 

USE 

, 

0 

2.0 
4.0 
6.0 
7.5 

9.5 
11. 7 

15.3 

17. 1 
18.5 
21. 1 
22.1 
23.0 
23.4 
24.0 
23.7 
23.0 
2.i. 1 

28.0 
32.2 
34.4 
38.2 

38.2 

I 

I 
i 

I 
I 
I 

• 

I 
( 

I. 

I 
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COU~TRY 

Bangladesh 
Ethiopia 
Upper Vo 1 ta 
India 
Benin 
Mozambique 
Sierra Leone 
Hai ti 
Pak i st-!n 
Tanzania 
Zaire 
Niger 
Central A. Rep. 
Uganda 
Togo 
Indonesia 
Sudan 
Kenya 
Ghana 
Yemen AR 

Zimbabwe 
Egypt 
Liberia 
Zambia 
Bolhia 

Thailand 

Philippines 

Portuga 1 

Ita 1 y 

UK 
USA 
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T.\BLE ill C-3 

USE OF TV IN SELECTED COUNTRIES 

?er 
Capita 

G~P t979 
S LIS 

90 

130 

180 

190 

250 

250 
250 

260 

260 

260 
260 

270 

290 
290 

350 

370 
370 
380 
400 

420 
470 
480 

500 
500 

550 

590 

600 

2180 

5250 
6320 

10630 

-1 

TV Sets 
Per 1000 

People 
1979 

0.5 

0.8 

1.0 

1 • 0 

0.1 

0. 1 

6.0 

3.0 

9.0 
0.3 
0.3 
0. 1 

0.3 

5.0 
0.6 

8.0 

6.0 
3.9 
4.4 

0.2 

10.0 
32.0 

11. 0 

11. 0 

18.0 
17.0 
21. 0 

122 
231 
394 
635 

i Urban 
j population 

1980 
Percent 

11 

~5 

9 

22 
14 

9 
_5 

28 

28 

12 
34 
13 

41 

12 

20 

20 

25 
14 

36 

10 

23 
45 

33 

38 

33 
14 

36 

31 

69 
91 
73 

Grow-ch of 
iV :'lumbers 

1'.H7-79 
Percent 

13 
2 

44 

23 
4 

25 

38 

10 
16 

13 

4 

1 1 

13 

10 
1 1 

13 

3 

na 
6 

SOURCE: TV data worked up from UN Statistical Yearbook 1981. Per capita GDP 
and urt'an population from ~orld Sank Development Report 1981. 
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The data are poorly correlated ( r 2 • tne correiation 
coefficient, = 0.6ii). !Jn this basis it must be concluded 
that ;ier capi~a G~:P rnd urban :;>opulation percent are poor 
predictors of television use. ~evertheless both variables 
are signifi~ant. Linear regression of selective series of 
countries failed to improve the correlation. 

The data are plotted in Figure III C-3. Pakistan 
and Egypt are countries with acknowledged high development 
and also relatively high urbanization. There are however 
seven countries donated as black dots which have remarkably 
low TV intensities (Benin, Mozambique, Tanzani-a, Zaire, Niger, 
Central African Republic and the Yemen). Further work would 
be needed to explain this phenomenon. The remaining 
countries lie approximately on the lower part of an 'S' 
cover, the plat suggests that.at Ethiopia's current GNP per 
capita (140 dollars},the TV intensity is about 0.9 per 
thousand people, equal to 31,000 at 34 million population 
and 38,000 at 42 million population. 

The current stock of TV receivers in Ethiopia may 

be summarised as follow~: 

opinion of TV aut~ority 
15-20 years imports 
Discard/import model 

cross section analysis 

45,000 - 50,000 
39,000 - 51,000 
38,000 
31,000 - 38,000 

The discard/import model is probably the most 
reliable estimate of TV stock. This suggests under 40,000. 
A figure of 40,000 is assu~ed in this study. 
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P~kist~n 0 
/ 

·7 0 
0 0 

GOP per c~pi~ 

0 

::gypt 

I 
/ 

/0 00 

°/ 
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FIGURE Ill C-3 TV INTENSITY RELATIONSHIP 
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3. Plans and TV Growth 

Broadcasting began in Addi~ Ababa in 1964. Tran­
smitters were added in Asmara. Nazaret, Debrezeit, Harar and 
Diredawa. All other stations have been built in the last 
12 years. The Television Authority receives Government 
instructions regarding areas to be served with broadcasts. 

Future plans include as priority transmitters in 
Sale, Gojam and Gondar. Ot~ers have not been decided. ihey 
will depend on the outcome of a study about to be undertaken. The 
Authority does not, for example, know what the reception 
quality is at various locations, nor which sites will achieve 
the most effective coverage. 

In order to achieve 100 percent coverage of the areas 
which need to be served it will be necessary to install 
transmitters at about 2 per year for 10 years (i.e. about 
20 more). 

Present equipment is 2 studios each ~ith 3 cameras. 
Two new mobile studio van:, each with 3 cameras were pur­
chased for the celebrations. VTR's will be installed in the 
second Addis Ababa studio. No regional studios will be built. 

The 10 year Perspective Plan is now out of date for 
television, and will be revised. Part of the longer-term 
development was brought forward. A new transmitter is 
envisaged at Addis Ababa (Furi),of 10 kw,with a range 
120-150 km. The Nazar~t transmitter may then be moved, alth­
ough Oebrezeit will have to be retained because of terrain 
problems. The plan includes 2.7 m. Birr for the Addis Ababa 
transmitter. There are 5-6 other stations in the plan. A 
new studio site is also included. The present Municipality 
building is considered very unsuitable. Government spending 
priorities may change f~om year to year so investment will not 
necessarily be steady. It is by no means certain that the 
necessary coverage will be 3Chieved by 1994. 

I 
I 
I 
I 
I 
I 
I 

l 
l 
l 
r 

I 
I 
[ 

r 
( 



- 64 -

ihe main ~roblems at ~resent are a lack of skilled 
manoower ~nd unsuitability of studio site. Direct satel-
li~e rec~ot~on na~ never ~een considered. 3roadcasts 
are received via the ground station from the Indian Ocean 
satellite. and perhaps later from the Atlantic Ocean satellite. 

There is broadcasting 4-5 hours per day and this 
will probably not cnange in the foreseeable future. By 
end-84 all broadcasts will- be in colour except the telecine 
films made previously (cine films converted to video for 
broadcast). During the last 10 years about 75 percent of 
programmes have been locally produced. This is now decreas­
ing to about 60 per cent. Sub-titling and dubbing equipment 
has been purchased. Apart from music there is virtually no 
locally produced light entertainme~t and the Authority 
employs no actors. Locally-acted light entertainment is not 
planned at present. 

Several years ago the Government wished to use TV 
for school education. This could have meant 10 hours of 
broadcasting per day. The Authority did not think the equip­
ment reliable enough and could not do it. Now most new 
transmitters have a standby and additional broadcasting by 
EMMS has become a possibility. 

These changes in the Television service will enhance_ 
the attractiveness of TV and promote growth. 

The present TV transmitters 
Table III C-4. A 1 kw station has a 
to 90 kms with a good signal {60 dB). 

are summarised in 
service radios of up 

Difficult, undulating 
terrain can reduce this to 30 kms because television re­
ception is largely by line-of-sight. It will be assumed 
here that the average service radios of 1 kw transmitters in 
Ethiopia is 60 kms. This exceeds the normal service radius 
in the UK where, for the most part, the terrain is flat. A 
500 w transmitter will then have a range of 15 kms, and a 
200 ~ station a range of 22 kms. 



YEAR OF 
INSTALLATIOt\ 

1964 

1976 

1981 

1976-81 

1983-84 
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TELEVISION TRANSMITTERS 

LOCATION 

Addis Ababa 

Expansion 

Asmara 

Nazaret* 

Debrezeit* 

Harar 

Di re Dawa 

Jimma 

, Sha shemene 

Dil la 

Yirgalem* 

Gonda r 

Bahr D&r 

Nekempt 

Dessie 

Assab 

Mekele 

Jijiga* 

Mc: tu I Go re 

1 KW 

1 K~ 

1 KW 

200 .. 

1 KW 

250 w 

POWER 

2 x 500 w 
1 x 1 KW 

2 x 500 w 
1 x 200 w 
2 x 500 w 

2 x 500 w 
2 x 500 w 
1 x 1 KW 

KW** 

1 x 1 K"9 

2 x 200 w 
2 x 500 w 

SOURCE: Discussion with Television Authority 

• Transposer station 
•• Data not given; hence assumed . 
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Figure II C-11 shows the service coverage of the 
present :v transmitters. Geographical coverage is ~Jou~ 7 
percent although the popuiation coverage will be much higher 
than this. According tc ~he TV Authority the present 
geographical coverage is 40 percent of the area which needs 
to be served, which in turn is 40 percent of Ethiopia's 
area. Thus it was suggested that coverage is around 16 
percent. The service radius map indicates a much lower figure. 
The mas also contains four dotted circles intended to demo­
nstrate the coverage of 20 more 1 kw transmitters. The 
circles are not intended to indicate location, since this 
is not yet known, but merely to create the impression of 
the extra coverage achieved by 20 non-overlapping stations. 
In this case geographical coverage increases to 26 percent. 
This is still far short of the 40 percent which is held to 
oe the area which needs to be served. 

The cost ~f the 20 extra transmitters will be 
around 25 million Birr so it is not at all certain that such 
works can be completed during the next ten years. 

Several approaches may be adopted for forecasting 
future growth rate. These are: 

Extrapolation of trend 

Development planning model 

Experience in other countries 

Historic growth rates are shown in Figure III C-5 

over the period 1967-1984 the average annual growth rate 
was 10 percent but this concealed changes within the period. 
The growth rate was 16i percent in the early years then be­
coming flat from around 1974, accelerating again in 1980. 

Over the last five years it has been 10i percent. Thus 10 

percent may be taken as representative of the historic trend. 
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kl ms 
--~---0 200 400 

Solid circles represent 
end -1984 TV reception 
areas. 

Dotted circles represent 
the coverage of an extra 
{future) 20 IKW transmitters 
(they do not indicate 
expected locations). 

FIGURE 111C-4 I NOICATIVE COVERAGE OF 
PRESENT AND PLANNED TV TRANSMISSION. 
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Average growth 1967-1984 
is 10 percer:t per year. 

~ percent per year 

15:}t percent per year 

Oi--~~~--~~~-..~~~~~~~~--~~~--.--

1964 1968 1972 1976 1960 1984 
Vear 

FIGURE lllC-5 HISTORIC TV GROWTH RATES 
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The development planning model i~ based on official 
or semi-official statements regarding the growth of TV 

intensity. 

The broadcast area is described as 'the area which 
needs to be served'. This is thought to represent approxi­
mately the u;ban area. The urban area (towns over 2000) 
was given in the 1980 Statistical Bulletin as 4.2 million. 
This is considered officially to be growing at 5.26 per 
cent. On this basis it is now 5.2 million. The TV authority 
co~sider that they now cover approximately 40 per cent of 
the area to be served (although Figure III C-4 does not cor­
roberate this). This was a subjective judgement. On this 
basis the present coverage is 0.4 x 5.2 = approximately 
2.1 million people. The TV intensity has increased from 
1.58 sets/100 people in 1979 to 2.4 sets/100 in 1984 (using 
Television Authority estimates). The TV intensity has there­
fore grown at 5.3 per cent/year. 

The TV authority expect that by erecting on average. 
2 masts per year for 10 years, they will achieve 100 per 
cent coverage of the area which needs to be served. This is 
a coverage of the whole urban population of 8.6 million. 
Coverage increasing from 0.4 to 1.0 in 10 years is 9.5 
per cent/year. 

The growth rate of TV population can therefore be 
compounded from three rates and amounts to 21.3 percent 
per year: 

Urban population growth 

TV intens;ty growth 

Coverage growth 

5.26i/year 

5.Ji/year 

9.Si/year 
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While such a growth appears realistic within the 
assumptions given it must be remembered that it wiil in­
crease Ethiopia's TV intensity from its present ~:v~l at 
around 0.9 per 1000 population to around 4.5 per 1000 

oooulation. This would place it very much out of position 
relative to its GOP per capita {although such ancmalies 

do exist). 

Consideration of the growth rates in other countries 
in Table III C-3 shows a very wide variation, from 2-4 per­
cent in Upper Volta, Haiti and Zimbabwe to 38-44 percent in 
Indonesia and India. The average for the fifteen poorer 
countries showing growth ~ates is 15.8 percent. However 
the lower GDP per capita countries display higher growths on 
average. The lower 7 countries{Upper Volta to Sudan)average 
20.9 percent. The other 7 countries (Kenya to Philippines) 
average 11.1 percent. The rate of growth also falls with the 
high income countries in Europe and the USA. 

We may now summarise these growths: 

Ethiopia11 trend 1967 - 1984 
Ethiopian trend 1979-1984 

Development planning model 

7 poorest countries 
15 poor countries 

10 percent 
10 2 percent 

21.3 percent 

20.9 percent 
15.8 percent 

Growth scenarie! vary from 10 percent to over 20 

percent. A good mediu~. figure seems to be 15 percent. 
In this case, as Table III 6-5 shows, the annual demand 
reaches 10,000 in 1988, 15,000 in 1991, and 20,000 in 1993. 
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7A3L~ I I I C-5 

~ED!.;~~ GRO~T:i 8 F -·· . " J~HAND 

YEAR THOUSAND SETS PER YEAR 
STOCK Ir:CRE:'1DT RE?LACEME~!TS 

!N STOCK 

1984 40.0 

1985 46.0 6.o 0.8 

1986 52.9 6.9 0.9 

1987 60.8 7.9 t. 0 

1988 70.0 9.2 t. 0 

1989 80.5 1 0. 5 t. 1 

1990 92.5 12.0 1. 2 

1991 106.4 13.9 1. 3 

1992 122.3 15.9 1.4 

1993 i.; 0. 7 18.4 1.6 

1994 16 1 • 8 21. 1 1.8 

Growth rate of stock at 15 percent per year. 

DEMAND 
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! 6.8 
I 

I 7.S 

I 8.9 
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10.2 

11. 6 I 
I 13.2 

15.2 

17.3 

20.0 

22.9 
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A 10 percent low growth case, and a 21.3 percent high 

growth case have been calculated. The results are shown in 
Figure IIi C-5. From the Figure it 1s easy to believe the 
10-1; percent growth rates compared to the past imports. 
The 21.3 perce~t growth ~owever does represent a sharp 
change in the form of demand. It is nonetheless achievable, 
at 1e1st in the medium term, if the appropriate steps are 
taken to secure it. Sut it seems less likely than the 
others. The overall de~ands are compared below: 

1986 
1~88 

1990 
1992 
1994 

LOW 
GROWTH 

10% . 

'5 

6 

8 

9 

11 

MEDIUM 
GROWTH 

t 5 % 

THOUSAND SETS 

8 

1 0 

13 

17 

23 

HIGH 
GROWTH 

21.3: 

11 

15 
22 

33 
48 

A portion of these sets will be colour. The actual 
demand for colour will depend to some extent on pricing 
policy. If a decision is taken to make B/W TV then colour 
will not be encouraged in the early years. In a free market 
it may be taken as about 10 percent now. increasing linearly 
at about 2 percent per year to 28 percent in 1994. The 
res~ective manufdcturing oppor:unities will then be as shown 
in Table III C-6. The effect of colour is to reduce the 
B/W demand substantially. Demand for 8/W sets remains 
below 15,000 per year until 1994, even in the me~ium growth 
case. 

Retail prices of TV sets at present are extremely high. 
A 8/W set is said to cost around 2000 Birr and a colour set 
up to 4000 Cirr. Imports for resale are at present pro­
hibited. In the event of personal import, taxes are applied 
in a manner which brings the total cost to a level approach­
ing the figures above. Ethof's Official ~rices wer~ dround 
2000 Birr for a coloYr TV and 1500 Birr for a B/~ set. 
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TABLE III ~-6 

3/~ AND COLOUR TV DEMAND 

THOUSAND SETS 
YEAR 

LO~ GROWTH MEDIUM GRO\.iiH HIGH GRO~TH 

I I COLOUR I I I I B/W COLOUR 8/W 8/W ! COLOUR j . . . 
I I I I i I I 1985 4.3 0.5 6 . 1 0.7 7.0 I 0.3 

i 
I 1986 4.7 

I 
0.6 6.9 0.9 9.4 ! 1. 3 

I 
i I 

I I 
1987 5. 1 0.8 7.7 1. 2 11. 1 1.S I 

I I I 
1988 5.4 1. 0 8.6 1. 5 12.9 I 2.5 I 

i I I i 1989 5.7 1. 2 9.5 I 2. t 15.3 
I 

3.3 I 
1990 6. 1 i 1. 5 11.6 2.6 17.9 i 4.5 

I 1991 6.4 1.8 11. 9 3.3 21. 1 6.0 I 1992 24.9 7.9 I I 6.9 2.2 13.2 4.1 

1993 7.4 2.6 14.8 5. 2 . 29.5 10.3 

1994 7.9 3.0 16. 5 6·.4 34.6 13.5 

. 

Colour grows 1·1oearly from 10 to l6 percent of total. 
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COMMUNICATIONS EQUIPMENT 

I 
I 
I 

Two aspects of communicatior.s equipment are considered. I 
te1ephone systems and radio communications. 

1. Telephone Recent Development 

The telephone network in Ethiopia has developed 
very steadily from ~6,000 telephones in 1970 to 86,000 in 
1980 and then to 107,000 in 1983. These details are shown 
in Table III 0-1. The average rate of growth of telephones 
was 6.7 percent from 1970 to 1983, almost the same as the 
6.5 percent average from 1980 to 1983. Use of phones has 
increased very much. Urban calls.which account for ~8 

percent of all calls, increased at 16 percent per year. 

The number of automatic and other exchanges is 
also shown in Table III 0-1. This has remained reasonably 
constant in recent years, although the number of manual 
exchanges has increased slowly. Pay stations, which have 
relatively ~ery few lines, increased appreciably in 1981. 

Automatic exchanges represent about 85 percent of 
all lines. Although the number of exchanges has not changed 
appreciably the number of connected lines has been increased 
from 52,000 to 71,000 as shown below: 

Automatk Percent 
Exchange Capacity 

Thousand Lines Utilization 

1979 51.8 80 
1980 53.6 85 
1981 57.7 83 
1982 6 2 .6 73 
1983 71.4 78 
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TABLE III 0-1 

ETHIOPIAN PHONE DEVELOP~ENT 

1979 1980 1981 

I 

Phone lines 6116 5 64065 168792 

Apparatus 81902 85977 191551 

Apparatus per line 1.34 1.34 I 1.33 

Automatic exchanges 19 19 20 

Manual exchanges 314 335 358 

Pay stations 44 44 

I 
72 

SOURCE: ETA Statistical Bulletin 1983 

1982 1983 

74562 83798 
i 

97782 10 738 5 I 
! 
I 

1.31 1. 28 
I 
; 
I 

I 
I 

20 18 I 

I 
365 374 I 

77 81 I 
I 
I 
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The ca~acity utilisation of automatic excnanges 
has remained at a high level, around 30 percent. Automatic 
exchanges account for about 85 percent of all lines. The 
remaining 15 percent of lines are nearly all on manual ex­
changes and these are 58 percent uti1ised. 

The number of telephone apparatus connected to 
the lines has fallen slightly from 1.34 per line in 1979 to 
1.28 in 1983. 

The distribution of phones in 1981 is shown below. 
Addis Ababa accounts for 72 percent of the total. Addis 
Ababa and Asmara, while less than 40 percent of the urban 
population, account for 85 percent of all phones. There is 
considerable scope for extension of phone usage in other 
urban areas. 

Ethiopiis telephone density is compared with that 
of other countries in Table III 0-2. These UN statistics 
correspond closely with those described above. The in­
formation is presented graphically in Figure III 0-1. There 
is clear evidence that Ethiopia is positioned well abo1e 
the point normally expected for its GDP. These factors 
suggest a continuation of steady growth and probably rule 
out any rapid growth of phone usage. The Telecommunication 
Authority has plans for continued strong growth. 

The average growth for the first 10 countries with 
figures given (excluding Ethiopia) is 9.1 percent. This 
compares with Ethiopia's figure of 7.6 percent. 

E th fop i a' s rec or d of s a t i s f y i n g t e 1 e phone de man d i s 
very good, as Table III D-3 shows. In 1980 only 16 percent 
of registered demand for phones was unmet. Only in 
Malawi and India was the percentage lower. 
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TA6LE !Ir 0-2 

?HCNES !~ SEL~CTED COUNTRIES 

Per Phones j Growth ofl Thousand Country ~ap1ta Per 100 , Phones 1 Lines GOP People 11970-iB in 1980 s us ( 1980 } '.Perce!l t 
t 9 79 I 

! 

3angladesh 90 0. 1 i i0.6 104(1979} 
Ethiopia 130 0.3 I 7.6 64 I 
~epal 13 0 0.1 (1979) i 13. 2 14(1978) 

I Somalia 140 0.2 
Ma 1 i 140 0.1(1979~ l 
3urma 16 0 0 • 1 ' 3.6 37(19i9) I 

I 
Su r"und i 180 0. 1 I 4.7 3(1977) 
Upper Volta 180 0 . 1 13. 0 9(1978} I India 19 0 0.4 9.4 2424(1979) I 
Mat awi * 200 2.9(1979)1 9.5* 29 ( 19 79) 
Rwanda 200 0.1(1979) 10.0 5 
Sri Lanka 230 0.6 I 3.9 84 
Benin* 250 1.6(1978) 13.0* 16(1978) 
Sierra Leone 250 0.3(1979) 10(1978) 
Haiti 260 0.7 
Pakistan 260 0.4 367 
Tanzania 260 0.6 10.9 93 
Niger 270 0.2 12.4 8(1979) 
Madagascar* 290 3.7(1979) 9.5* 37(1979) 
Uganda* 290 4.7 4 .6 * 47 
Togo* 350 1.0 5.2* 10 
Indonesia 370 0.3 7.7 487 
Sujan 370 0.3 3.5 65 
Kenya 380 1. 2 19 2 
Ghana 400 0.6 5.9 67(1979) 
Sr;negal 430 0.8(19i9} 40(1979) 
Egypt 480 1. 2 534 
Zambia 500 1. 1 6 1 
Thailand 590 1. 1 11.6 497 
Philippines 600 1. 1 8.7 70 2 
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?er Phones Grow~n of ihousand 
Country Capita Per 100 ?nor.es Lines GOP ?eoole 1970-78 i" s us (19SO) Percent 1980 1979 

I 
Portugal I 

I 
2180 t3.a 6.2* 1372 

!ta 1 y 
I 

5250 33.7 .. -. 
I • :: 19277 

UK 
USA 

I 6320 49.7 - -. 266 51 o.o 
, , 06 3 0 83.7 4.2* ; 180424 

SOURCE: i. T~lecommunications and Economic Development, 
Saunders et al, for the World Bank 1984. Puolished 
by John Hopkins Press. Tables 1.3 and 1.4 phones 
per 100 people and growth rates (except those 
countries with asterisk). 

I 
I 
I 
I 
I 
I 

2. UN Statistical Yearbook 1981 (countries with asterisk) If 
and a 11 data on number of phone 1 i nes. 

3. Per capita GOP from World Bank Development Report [ 
t 981 • 
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TABLE rrr D-3 

U~~ET DEMAND FOR PHONES 

Percent Of Country Year Registered 
Applications 

Unmet 

Africa: 

Egypt 1979 52 

Ethiopia 1980 I 16 

i Ghana 1979 3 1 
Kenya 1982 I 45 I 

I 
Ma 1 awi 1979 I 

10 I 
Sudan 1980 26 
Tanzania 1980 63 
Upper Volta 1980 21 

Asia: 

Bangladesh 1981 32 
Burma 1980 41 
India 1980 14 
Nepal 1978 5 1 
Pakistan 1981 42 
Philippines 1980 27 
Srilanka 1980 37 
Thailand 1980 42 

SOURCE: Telecommunications and Economic Development 
(see previous Table) 
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2. ~ut~re Tele~hone Jevelopment 

7he Ministry of Communications has published 
deveiopment plans in 1ts Sixth Five-Ye1r Plan. These are 

as follows: 

50,000 new automatic e~change lines 
12 new automatic exchanges in cities 
200 new rural stations 
570 new public stations 
70,000 new phones 

Expansion of interurban links with improvements to 
interconnection exchanges, including 2 new inter­

connection exchanges. 

Improved international services with a new class B 
Ground station focused on the Indian Ocean Satellite. 

These plans are well reconc1led with each other. 
50,000 automatic lines at 1.28 phones per line is 64,000 
phone:. This accords with the 63,000 automatic exchange lines 
implied below. 

each. 
There 

The rural exchanges now average about 25 lines 
Thus 200 new rural exchanges is about 5,000 lines 

will be· about 63,000 1 ines for the 12 automatic ex-
changes. Currently there are 12 stations with over 500 
lines, averaging about 52-6 thousand lines each. Thus the 
new exchanges will probably be of the same size as the 

existing larger exchanges. 

The introduction of 70,000 new phones in 5 years 
is equivalent to a growth rate of 10.5 percent from the 
1983 level of 107,000 phones. This is higher than the 
historic growth rate of 6.7 percent, and higher than the 
average for 10 poor countries.of 9.1 percent. Furth€rmore, 
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Ethiopia already has a relatively high telephone density 
for its per capita GDP, so its future growth will pro­
bably not be much above average. 

ihe plan to achieve an extra 70,000 phones in 5 
years is ~resented in Table III D-4 and this 102 percent 
growth rate then falls to 7 ~ercent from 1990. Taken to­
gether with a 15 replacement life of phone apparatus, the 
demand for new phones reaches 20,000 in 1988 but growth 
slows after 1990. 

The high cost of extra phone lines must be taken 
into account in appraising future plans. According to 
Bjorn Wellenius of the World Bank (see his paper in Finance 
& Development September 1984) each new telephone line has 
a total cost of S1500-S2000. Thus some 55,000 lines in 
Ethiopia might cost 155-207 million Birr in 5 years. The 
World Bank plans a major project to extend the telephone 
network in Ethiopia. This wil1 amount to some 315 million 
Birr (IBRD Monthly Operational Summary, October 1984). For 
this reason the ETA planned growth is assumed to 1990. There­
after the growth rate may be assumed to fall back to about 
7 percent. 

A brief statement must be made about telex and 
phone exchanges. Table III D-5 shows Ethiopia's telex lines 
comp~red to other countries. The growth rate is relatively 
le~ and the total lines in service, extrapolating the 1978 
figure to 1984 is about 60, growing at only around 60 per 
year. There is no manufacturing opportunity. 

Likewise with telephone exchanges. The number is 
small. The average number of small exchanges to be in­
stalled per year is about 40. The number of PABX (private 

Automatk Branch Exchange) will be aro-u"d ·70 per year. 
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TABLE I!I D-4 

GROWTH OF PHONE ~EMANO 

THOUSAND PHONES 
Number ! t 

Inc~ease j I of Replacements i Demand Phones in 1n ; I 
Use Stock i ! 

I I 1983 107 I 

9 I i i 
I 

I I 1984 9 2 11 I 118 I i I 

r 

1985 131 I t 1 3 14 I I 
! 1986 144 

I 
13 3 16 

1987 160 16 3 13 i I I 

I 1988 177 I 17* 3 20 I 
I 1989 196 19 4 23 

I 1990 215 19 4 23 

I 1991 230' 15 4 19 
1992 246 16 5 21 
1993 263 17 5 22 
.1994 282 19 5 24 

2000 423 2& 8 36 
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TABLE II! 0-5 

TELEX LI~~ES 

Percent 
Li:ies in Country Growth of Service in Telex Lines 1977/78 19i1-1978 

Sudan •I 

20.8 416 I 

I 
! 
I 

27.4 Rwanda 

I 
60 

Upper Volta 20.7 175 
I 

Tanzania 17.2 350 

Niger 13.0 155 

Cameroon 9.9 495 

Ethiopia 9.2 359 

Ghana 3.3 187 

Bangladesh 26. 5 256 

In don es ia 22.6 234~ 

Sri Lanka 21. 0 255 

Burma 12.4 43 

India 16. 1 13339 

Philippines 5.1 4930 

SOURCE: Telecommunications & Economic Develop•ent 
(reporting from International Teleco••unica­
tions Union). 
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3. 7ransc~ivers 

7hese co~men:s are anofficial and are made only for 
the puroose of judging the poss"ble scale of electronics 
activity in radio communicator manufacture. 

The military requirement is considered to be appro­
ximately as follows:-

Hand-held VHF/FM 
VHF man packs 
HF-SS5 

1987 
:; 1.)0 

110 

60 

1988 
1500 

500 
100 

1993 

3000 
1000 

100 

Life of good military radio communicators is 5-1C 
years, depending on the quality of maintenance. aased on 
an 10 year life in Ethiopia, the 1993 projections shown 
above, imply a long term transceiver population of 30,000 
hand held sets and 10,000 VHF man packs. Based on European 
defence force practice this is appropriate to a standing army 
of 120,000 - 180,000. 

The military requirement does not include the 
Peoples Militia, which is probably larger than the army. 
{European Yearbook declares figure to be 150,000). They 
~resumbly use paramilitary transceivers, of a type more com­
monly in use by police forces. However, nothing is known 
of the long term future of the Peoples Militia and it may 
be unwise to assume any substantial long term requirement 
for communicators. 

Esti•ates from a leading importer of transceivers 
suggest that the total annual requirement outside of military 
and para-military requirements is 400-Sua hand-held trans­
cievers and perhaps 50-60 man-packs/vehicle sets. Enquires 
~ade during this study did not lead to a comprehensive 
esti!!late but do tend to corroberate the above figures. 



IV. ~CONOMICS OF ?ROOUCTIG~ 

A. TECHNOLOGY 

1. Radio and TV Technology 

The major elements of a 2-band radio receiver are 
shown in Figure IV-A.1. Radio signals are picked up either 
by the short wave telescopic aerial or by the medium aerial 
in the form of a ferrite rod {consisting of sintered iron 
powder). 

Operation of the SW/MW hand switch selects the 
appropriate wave band and the tuning control {tuning capa­
citor) is adjusted to change the resonant frequencies of the 
aerial and oscillater c;rcuits to select the required 
radio programme. 

The frequency changer, part of the IC {~ntegrated 

circuit) converts the signal to a predetermined fixed inter­

mediate frequency {IF) which is then amplif;ed in the second 
half of the integrated circuit (IF gain). Rejection of un­
wanted signals is achieved by the frequency selectivity 
characteristics of the tuned transformers IFT 1 and IFT 2 
{and to some extent by the aerial coils themselves). 

The intermediate signal from IFT 2 is demodulated 
by diode D and the resistance R and capacitance c. so that 
the audio signal is separated. This is then fed through 
the volume control to the second integrated circuit (IC2) 
which gives the voltage and amplification needed for 
tatisfactory loudspeaker autput. 

Radios are energised by a DC supply. commonly 9 

volts. which is obtained either fro• a 1.SV cell combination 
or by rectification of the mains supply via a transformer. 
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Teie :>c.opic 

(SW) re 1 

aerial coils Fre~uenc.y 
--~~---~~~~~~~--4cnanoer 

Ferrite 
rod 

(MW) 

Oscillator 
/ coils/ 

L_ Ium"~--_; 

.) 

I IF ~~n 

iFT2 

~ Volume 

!FT1 

Demodulalor 

'onlrol 

Transformer 
Audio 
~ain 

cl 
IC2 

0utput 

DC 

Mains 
1:.attery sw·1tc:h Speaker 

&Uery 

FIGURE IV A-1 SIMPLE RADIO CIRCUIT 
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Sele:tion of the supp!y source is ~ade by the auto-opera­
tion ~f ~attery/mains switch when the mains is plugged into 
the radio. 

Aoart from the loudspeaker, telescopic ae~ial and 
mains transformer the other components are assembled on a 
single printed sircuit board within the radio cabinet. 

Possibilities for local manufacture may exist for 
the transformer, loudspeaker, aerial coils and printed circuit 
board. The ferrite rod, variable capacitor, oscilla~ors, 
intermediate frequency transformers and integrated circuits 
require high capital expenditure which is only justified by 
very high production levels. 

The major elements and circuit functions of 
a 8/W TV receiver are shown in Figure IV A-2. TV signals 
received by the dipole aerial are fed into the tuner. Opera­
tion of the channel selector adjusts the tuner to the desired 
channP.1 or frequency. The turrer has two or three a~tive 
stages which, with resonant circufts, amplify and change 
the frequencies to a fixed intermediate frequency (IF). 
The precise shape of the pass band essential for good TV 
reception is determined by the Surface ~ave Filter (SWF) 
following the tuner. This is manufactured with exact 
characteristics required by a given broadcasting standard. 

The IF signal, now with correct frequency and 
amplitude form, is processed by integrated circuit 1 (IC1) 
to give further amplification, demodulation and separation 
of the picture and sound information. It is also necessary 
to separate out the pulse trains needed ta synchrofiise 
the picture tubd scanning circuits and the generation of 
waveforms for these circuits. 
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FlGURE IV A-2 SIMPLE TV CIRCUIT 
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The sound signa1 is passed ta the next integ~ated 
circuit (!C2} ~hich amclifies the signal and provides an 
audio output for the loudspeaker. The picture is displayed 
on a cathode ray tub~. the electron oeam of which is caused 
to traverse the screen horizontally with a periodic vertical 
shift ~esulting i1 a raster of 625 lines wh~ch are repeated 
25 times per second. This is achieved by applying vertical 
and horizontal magnetic fields to the beam by supplying 
suitable wave forms to the deflection yoke. These waveforms 
are generated by the horizontal and vertical time bases. Th~ 

picture information (video output} is applied between the 
cathode ~nd the grid of the picture tube, producing instan­
taneous variations of brightness of the raster on the screen. 
This forms the picture. The picture tube works at a high 
voltage derived from doubling the horizontal output voltage. 
Voltages of 16-18 KV are needed to achieve rapid accurate 
deflection of the ei~ctron beam. 

The major components of the TV receiver are: 

Picture tube 
Tuner 
Integrated circuits 
Horizontal output transformer 
Deflection !'O~e 

Loudspeaker 
Printed circuit boards (2) 
Surface wave filter 
mains transformer 
Power and signal transistors 

Many of these are of complex design ~ith exact~ng 
specifications. Their manufacture requires very high capital 
investment with heavy technical support covering a wide range 
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of 1isciplines. ?reduction rates of 0.5 - 2.Q mi11ion ~er 

year are needed for viability. The picture tube, tuner, 
horizontal ou~put transformer, IC's, surface wave filter 

ar.d transistors fall into this category. The deflection 
yoke requires a high level of production expertise but 
could be considered for local manufacture at 0.2 million 
per year. Mains transformers can be considered at lower 

volumes than this • 
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The last 25 years has seen the almost total replacement 
of thermionic devices by solid state devices as the 
active elements of electronic circuitry, the prime 
advantages being:-

t. 

2. 

Greatly reduced power consumption 

Compactness of design, particularly notice­
able in complex e~uipment (e.g. computers) 
and those of a portable nature. 

The compactness and the inherent repeatability of the 
solid state elements have allowed their coupling together 
to enable specifications and applications to be achieved 
that are neither economic nor practicable by other means. 

The basis of all these devices is the chip, generally of 
silicon~ suitably processed and to which connections have 
been bonded to allow later connection into user equipment. 
The simplest form usually provides one circuit function 
and has three connections (e.g. a transistor) and is 
commonly referred to as a 'discrete device. Such devices 
have been widely used in radio and TV designs for more 
than 20 years. 

Where a number of such devices are used as a circuit and 
in close proximity, it has been found.possible to combine 
their functions on single larger chip together with the 
equivalent of a number of their peripheral external com­
ponents. By incorporation of their interconne~tions, the 
number of external connections can also be reduced. Such 
a device is known as an integrated circuit. 
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The degree of integration oossible is ~rogressively 
~ncreasing as Jroduction technologies advance. 

7he choice Oetween disc~etes and res depends on the 
app1ication and specification, and on the cost. 

:he factors have a bearing on cost of these devices:-

The ~reduction yield 
The number. of external connections required 

Imorov~ments in production techniques have greatly imp­
roved the yield to a point where the difference between 
the yields of discretes and res is no longer significant 
against other costs. 

The number of external connections in a well designed IC 
is significantly less than the summation of those of the 
equivalent discretes. 

Such res have had broad acceptance in television during 
the last 14 years and in radio during the last six years. 

A further step in integration using even larger chips with 
more complex circuits, has been made whereby features and 
performances, not. practicable with discretes, are being 
achieved. These are known as LSis (Large Scale Integra­
tion) and are finding application in both television and 
sophisticated radios (e.g. FM stereo). They are unlikely 
to have application in the short term to the products 
under discussion in this study. The development of orJinary 
radios is not expected to change substantially in the next 
decade, the major changes having taken place in the last 
15 years or so. There will of course continue to be 
steady improvement in ~reduction technology and non­
electronic ma~erials technology. 
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In connection with the present ?roject a number of 
factors should be considered wnen making the choice 
~etween discre~es and res. 

The ~aterials costs of the devices and the 
periphals affected by the choice. 

The respective labour costs. 

The imports/local content of such costs. 

The availability of material. 

The availability of know-how support for 
each option, particularly if the route chosen 
involves 'buying in' assembled circuit boards. 

It will be seen from Table IV A-1 that, on a simple 
radio receiver the costs are evenly baianced between 
the two technical solutions, both having a materials 
and labour cost of approximately $4.5. The discrete 
component PCB has 88 components. The IC radio has 55 
components. Radios are not now normally made without 
ICs. The cost of ICs is only Slightly higher than for 
ICS. The two effects cancel out. The comparison is 
based on high productivity (3.5 minutes of assembly 
for the IC PCB). In less productive environments (less 
experienced workers or lower volume production) there 
could be a cost advantage of up to about 12 cents in 
favour of ICs. 

Although no substantial reduction in circuitry costs 
is expected in future, ICs are more likely to offer 
cost improvement than are the discretes. Circuits 
based on ICs are also more likely to be available 
than discrete PCBs. The IC ~now-how will also be 
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TABLE IV A - t 

EFFECT OF 7ECHNOLOGY ON COST OF A SIMPLE 

RADIO RECEIVER PCB 

SUS P.er set 
Cost item Based on Sased on 

discrete integrated 
components circuits 

Materials . . 
imported 4.06 4. 11 
local 0.26 0.26 

4.32 4 .3 7 

La bout 0. 15 0.09 

4.47 4. 4 fj 

Based on the PCB cost of a MW radio, o.6 million/year 
Discrete components - 88; ICs - 54 
Labour cost based on S1.07/hour. This rate is appro­

priate to Far East and to Ethiopia. Direct labour 5.5 
minutes for discrete components and 3.5 minutes with 
integrated circuits, plus 50 percent extra for indirect 
la.bour cost. 
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More readily available. ihese observations follow natu­
rally from the fact that the mass producers of ~aa:o~ 
are concentrating on improvements through use of ~Cs 

ratner than discretes. 

Integration of circuits has little effect on production 
costs for simple radios. !t has some effect on costs 
of more ~omplex equipment such as televisions and audio 
equipment. But here it is the technological trend which 
is more important than the immed;ate cost savings. 
Fewer electronics goods are made without ICs; the 
sources of designs and sound technical support are also 
diminishing. Quality standards have also been raised 
by integration and this affects acceptance standards 
for discrete component technology. In the more sophi­
sticated products, especially in data processing the 
requirement for speed and data resolution and relia­
bility rules out the use of discrete components (elect­
ronic devices are also faster if circuit wiring is 
minimised). 

It is now common practice to employ ICs .in the signal 
processing and audio stages of both mono and colour 
receivers. This reduces costs of ICs which, together 
wi~h a lower peripheral component count, means a lower 
material cost and assembly time than for the discrete 
alternative. 

Integration is standard practice in other areas of 
colour receivers, e.g. the colour processing stage. 
The improved performance obtained, over previous dis­
crete solutions, has become the market acceptance 
standard for colour receivers. Standards achievable 
with the discrete alternative are no longer acceptable. 
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In special feature receivers, for example, those with 
remote control or with facilities for data display, 
there is often no ?ractical alternative to ICs. 

Table IV A-2 presen~s th: major cost savings and labour 
differences obtained by integrating the signal process­
ing and audio sections of monc and colour receivers. 
The changes affect only imported cQmponents - there­
fore there is no change ~n the value of local mater­
ial. The local content naturally changes due to chang­
es in labour content. Based on European rates the sav­
ings amount to ! dollar on B/W i'ls and nearly Si on 

4 
colour TVs. 

No substantial changes are expected in B/W TV tech­
nology. Indeed, the amount of R & O work on the pro­
duct has reduced greatly. Efforts now concentrate on 
colour TV where changes are being brought about by the 
use of the TV as a home Information technology con­
sole. These changes will not affect Ethiopian Televi­
sions. The changes in colour TV circuitry will be 
a~ailable to Ethiopia in the form of improved compo­
nents. 

The range of choice of process technology for the volume 
of prod:.uction under consideration is very limited. The 
equipment has been specified to up-to-date western stan­
dards. The PCB work transfer systems and the silk screen 
proces~ are essentially manual. These can be up dated 
to automatic methods without wastage of equipment. In the 
sub-assembly areas conveyors are used but component in­
section is manual. Automatic work transfer, for example 
cabinet and picture t~be overheat conveyors for TV plants 
are justified only at rates 5-10 times those envisaged in 
this study. They can always be introduced if cercu~stances 

justify. 
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TASLE IV A - 2 

COSTS SAVINGS FROH TV COMPONE~T INTEGRAT!O~ 

Discrete components 
Integr. circuitry 

8/W i'ls Colour TV 
i : No. of 
j assemb 1 y 
. operations 
! 

130 
68" 

I 

I 

Value of I; No. of !value of 
components assembly icomponents 

SUS/set I operation!J SUS/set 
I i 

3.03 
I 

163 I 3.88 
I 

2.81 7 I 3.45 
! 
i 

I Annua 1 saving o.o6hrs O.Q9hrs I S0.43 

I 
* 

S0.34 S0.22 so.so I 
Effect of integrating the signal processing and audio 
stages of the circuit. 

S0.43 

Time savings are ba~ed on low volume production with time 
at SS.6/hour (many TVs are made in developed countries. 
The rate ~n South East Asia, an6 in Ethiopia would be 20 
percent of t~is). 
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Co~ponent insertion ~oul3 be manual, the number of actions 
each operator takes being limited to about eight. When 
raaio and 7~ is in full o~eration, at rates ~iscussed later 
in this report, ~here ~ay be a case for using automatic or 
semi-automatic i~section equipment, but certainiy not at 
the outset. 

An interesting comparison can be made between the cos~ of 
fully automatic insertion equipment and the light assisted 
manual insertion method (where lights shine to guide the 
operator to the corect hopper and then the corect location 
on the PCB). Four semi-automatic assembly machines have 
a total cost of 320.000 Birr. A single fu~ly automatic 
machine would probably cost an extra 160,000 Birr. This 
would have an annual capital charge of 24,000 Birr. It 
would displace about 8 direct workers thus saving 28,000 
Birr per year. There would be other savings in indirect 
labour and savings in manpower related costs such as 
buildings, expenses etc. With PCB sub-assembly at say 
400,000 per year, automatic insertion can probably be 
justified. It may not therefore be worth semi-automating 
the iine. The final decision work depend on the social 
considerations. In any case some manual would need to be 
retained for flexibility. 

Wherever possible automatic soldering should be used a~d 
wave solder baths are proposed. This process is much 
cheaper and more r~liable than manual soldering • 

At very high volumes PCB sub-assemblies for industr?al and 
professional equipment can be tested automatically. This 
is not usual in consumer product technology w·here the tests 
are few and simple. On transceiv~r equipment this is common 
anJ of course on data processing sub-assemblies. These 
considerations are not relevant in Ethiopia. 
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3. Technoloqy of Cther Electro"ic Products 

In th~s ;ection reference is made to the technology of 
componen~ manufacture, and to the pres~nt situation in 
radio ~ransceiver manufacture. 

The basic building Dlock of all elactronics goods is the 
~rinted circuit board. This technology, above all the 
others, is the essential requirement for entry into 
electronic produc~ manufacture. The next step, silicon 
device technology is one which will not ce of interest 
to Ethiopia for very many years. There are additional 
requirements. both in materials and processes for some 
professional and military product PCB's. Nevertheless 
the basic technology is the same and the extra requirements 
can be incorporated, usually simply by adding supplemen­
tary machinery. For example precision ~rilling may re­
quire numeri~ally controlled drilling machines. and double­
sided boards may require special plating equipment. 

The co~mon elements of PCB manufacture are such as to 
justify a common facility for the products which Ethiopia 
might make in the forseable future. 

Many products require small iron-cored transformers and 
small coils a~ parts of electronic circuits. The very 
small coils require special equipment justified only 
at very high volume production. However. where local 
manufacture of small transformers and wound coils is 
justified. a single facility only is necessary. 

The next stage in consumer product manufacture is com­
ponent preparation. Once again the same equipment i~ 

suited to the preparation of all discrete components. 
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and wiring harness ~achines are also common. ~owever, 

component preoaration must be carriea out in the same 
factory as the sub-assembly operation (fitting components 
~nto the ooards). A common organization couid nandle 
the procurement of components for all products. 

At the sub-assembly stage there are differences between 
?rofessional equipment and consumer products. The con­
sumer products have long runs and few variations in de­
sign. The professional eguipment has short runs of a 
varied nature. Moreover the professional equipment 
usually has a high packing aensityof components on the 
board. The insertion equipment is sometimes of a spe­
cial nature and the work is undertaken to higher quality 
standards, and often in controlled environments. There 
is also more inspection and testing. Separation of mann­
ing and supervision of consumer and prrfessional product 
areas is highly desirable if an appropriate standard of 
workmanship is to be maintained in both. The planned 
maintenance of machinery in all areas can however come 
under a single control. 

Final assembly and test areas.display the widest varia­
tion of work content. Separate operations are needed for 
nearly all products. 

The manufacture of small electronic components has not 
been considered this report. As mentioned in the 
market chapter, the world prices are determined by com­
panies making such components at annual outputs of hundreds 
of times the Ethiopian requirement. 

The diff~rences between the technology of consumer pro­
ducts and professional equipment is quite well illustrated 

by the component count and types of components in professional 
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transceivers (radio communications). Table IV A-3 s~ows 

the components in some military radios, and an advanced 
non-~ilitary set (the military radio counts are also ap~­
iicable to the military radios considered in chapter V. 
The most moder~of the four sets in the Table is the non­
mi 1 itary mobile phone. It is noticeable how this is 
based on integrated circuits, there being about 100, 

compared to 20-30 in the military radios. The use of 
integrated circuits is accelerating and is a major con­
tributor to the decreasing size (and increasing releabi­
lity and lower hear output) of hand held radios. The 
density of packing of the PCBs and the increasing use 
of hybrid cir~uits and integrated circuits is tending to 
reduce the scope for manual work. 

The other transceivers are still vastly more complex 
than the 2-band radio included for comparison. In fact 
the hand held transceiver, which is substantially smaller 
than the 2-band radio, contains about 15 times as many 
componehts (1fter allowing for the combining effect of 
the ICs. The amount of labour in assembly is 20 times 
as much, and the amount of testing is over 100 times as 
much. The use of miniature circuitry has also led to 
the adoption of laser trimming of components which, in 
consumer products, can be electronically aligned with 
a tiny screwdriver. 

Hybrid circuits are also becoming more common. In this 
case some of the components are burnt onto the silicon 
chip itself and some are added as discrete or separate 
integrated circuits. A further important change which 
is affecting both professional and consumer products 
{but not the simple ones envisaged to start with in 
Ethiopia) is surface mounting. Surface mounting of com-
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TABLE IV A-3 

TRANSCEIVER COMPONENT COUNTS 

~ I L I T A R Y 

Comoonent i Hand-held 1 

VHF/FM i r.'an Pack 
HF/SSB I Man Pack 

VHF/FM 

PCBs I 
16 ( 1) 5(3) 18(2) 

Number of Components 

Discrete components - -

Capacitors 211 
Diodes/trans. 71 
lndu.cwr:s 24 
Resistors 223 
Other (incl. hybrids) 6 

535 
I Cs 29 
Mechanical 220 

Asseri>ly* 8 

Testing 8 

* Excluding PCB manufacture 
( 1) Some components surface mounted 
(2) Many components surface mounted 
(3) This model is not a new design 
(4) Includes 18 hybrid circu~ts 
(5) Essentially a hand held device 

181 300 
293 169 

24 • 7 J. 

392 376 
80 47 

970 929 
21 23 

909 780 

Hours I 
28 13 
5 6 

) 

) 

) 

) 

) 

I 

I 

Non­
Mil itary 

Mobile 
Phone( 5) 

3 

(multi-
layer) 

220 

220(4} 
100 
na 

6 

1 

) 

) 

) 

) 

) 

I 2-aand 
I Radio(fo 
I Comcar­
i ~son} I 

I 

I 
I 

* 

I 
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I 
' 

45 

45 
2 

so 
I 

0.4 

-
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ponents is fast beco~ing more common in transceiver manu­
facture, as it is in consumer products, especially in 
Japan. !t is now thought that in Japan about 20 ~ercent 

cf manufactured com~onents :re surface mounted, most 
going into consumer products. 

Surface mounting has important advantages. It is con­
sidered to be much more reliable. There are no wire 
leads which in some applications can vibrate and fatigue, 
and can be electrically unsatisfactory due to the induc­
tance of the wires. There are also savings on through­
hole plating of printed circuit boards. The number of 
interconnections on the board can also be .cut. Soards 
may be thinner and fewer are neede-d. 

Surface mounting emerged 20 years ago with hybrid cir-
cuits in which thick film resistors were fired onto cera­
mic -substrates and other components were added afterwards~ ·· 
Now the components for s~rface mounting are automatically 
placed on a solder pad on the PCB (screen printed into 
place) and the board is heated, for example with infrared, 
to make the joint. The components sit closer to the board. 
The leg spacing on·integrated circuits can be 0.05 inches, 
which the half the minimum with a through-the-board in­
serted PCB. Conventionally mounted components are added 
to the board after the surface mounting and are then wave' 
s~ldered underneath. 

Surface mounted components can be placed by hand but it 
is mor~ difficult than with conventional components. The 
majority are automatically placed on machines that typi­
cally can place 50,000 to ~ million components per hour. 

A major difference between military and non-military radios 
is the scale of production. Usually non-military radios 
are made at production rates over 50,000 per year. At 
this level aut~matic test equippment can be justified. 
This is very costly. The equipment for automatic test-
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ing of a sophisticated non-military hand-held trans­
ceiver would cos~ about 36-7 million. Military equip­
~en~ also has ~o be vibration proof and watertight. 
These requirements are not likely to apply to non­
military equipment. 

The simple non-military radios do not usually have double 
sided boards and will have little requirement for hybric 
circuits and surface mounting. The most sophisticated 
have a technology level ~qual to military e1uipment. 

lhe question is often asked whe~her military and non­
military radios can be made in the same plant. They 
rarely are, although in principle parts of the opera­
tion could be combined. 

The price of a non-military radio is determined largely 
by the high volume producers. Economics of scale have 
reduced costs very consid~rably. The more labour inten­
sive assembly of military equipment on a small scale 
(1000 ± per year) and the unusually large amount of test­
ing, increase costs very substantially. 

Much of the plant and equipment needed for the military 
equipment could be effectively utilised for non-military 
equipment. If no fixed charges are allocated to non­
military product manufacture (i.e the whole cost of the 
equipment is borne by the military radios) then this 
would reduce the total cost of the non-military radios. 
This would still not be enough to enable non-military 
radios to compete with imports. 

There is also the matter of a design for non-military 
radios. The military products are not designed so they 
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can be down-rated to non-military use with consquent 
saving in par~s and labour. It would still be necessary 

to acquire a range of designs. 

lhere could be a possibility of making some non­
military radios at the military plant, utilising at 
least ?CS making and the general plant overheads. 
It is highly unlikely t~at such a scheme would com­

pete with imports. 
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3. ECONOMICS CF ~ADIO ~A~UFACTURE 

t. Radio Manufac':urein SE Asia 

Radio manufacture includes, as its last stage, 
final assembly. Final assembly may be undertaken using 
~holly imported components. In this case it can never 
compete with imports. Even when the cases are made locally 
it remains a high price product at any scale of outout. 

A typical cost structure for a SE Asian radio can 
be seen in Table IV B-1. This is a simple 2-band battery/ 
mains radio, a specification for which can be found in 
Appendix C. When manufactured at a volume which realizes 
all the economies of scale (2 million/year) the radio has 
an ex-works cost of Sl0.7. Container; .ed trar'sport to 
Addis Ababa amounts to about $1 pe~ set. Th~re is also 
a selling company charge which has been included at a 
typical level of 17 percent of the other costs. The radios 
are not usually sold direct by the manufactu~ing opera­
tion, but pass through a selling company which co~ld be 
wholly owned, or independent of manufacturing. The price 
C.I.F. Addis is then USS13.65 per set. (28.2 Birr) 

The parts are assumed to be bought from local 
suppliers in the country of manufacture •. The list of parts 
can be seen in the radio manufacturing profile in Chapter 
V. The scope of the operation is similar to that of the 
Ethiopian profile. 

Manning levels are based on 10 minutes of direct 
labour per set, with the indirect workforce at 25 percent 
of the directs. This places the total employment in the 
2m set plant at 231 people (assuming 1800 of work per 
employee per year). The weighted mean average wage cost is 
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TAaLE IV B-t 

~CONOM!ES GF SCALE OF RADIO MANUFACTURE 
(Based on SE Asian Conditions) 

s us PER 0 I • I 

I AT AT 
300,000 2 million 

Per Yed r Per Year 

Materials 9.36 9.04 

Manning 0.36 0.21 

Other operating costs . 0.82 0.54 

10.54 9.79 

Capital charges t.44 0.55 

Working capital 0.50 0.33 

Ex-work costs 12.48 10 .6 7 

CIF to Addis Ababa t.00 

Selling company charge 1.98 

Duty-free CIF price 13.65 

SET 
i 

I D rFFERENC E 

I 0.32 

I 0. 1 5 

0.28 

0.75 

0.89 

0. t 7 

I 1.81 
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Sl ~er hour per employee, which is very similar :o ~nat 

of Ethiopian workers. ;he figure of St ~er nour overali 
iabour cost is re~resentative of SE Asian countries such 
as Malaysia. 

The other operating costs are based on typical 
annual costs as shown below: 

utilities 0.40 
vehicle operations 0.18 
maintenance materials and spares 0.31 
Expenses 0.16 

S 1. 08 m 

Capital charges ~re based on the range of PCB 
and sub-assembly operations described in the Ethiopian 
project profile in Chapter V but the operations are semi­
automated. The further utilization of plant and equip­
ment, the smaller number of direct employees relative to 
the output, and the small number of indirect workers means 
that building size is much reduced. In addition it is not 
necessary to carry large stocks. This greatly reduces 
storage space. Some modern operat.icns 1~ith nearby suppliers 
work with an average stock as low ~s 3 days. 

The capital charges are based c1 a total capital 
cost of SS.04 to which a Capital Recovery factor 
22 percent has been applied (see Appendix A}. The cost 
of financing is higher. the project life 'robably shorte~. 
and it is assumed that the company pays taxes. The dis­
tribution of plant items is as follows: 

Plant and equipment 2.22 
Buildings and siteworks 1.19 
All other costs 1.63 

SS. 04 m 



- i 11 -

~orking capi~al charges are based on relative1y 
cost1y financing with a capital recovery factor of 14 
percent of the total ...,orking capital (see Appendix A}. 

The economy ~f scale between 2 million sets per 
year a~d 300,000 (typical Gf the Ethiopian requirement) 
is well illustrated in the Table. The works cost rises 
by S.t.8 or 17 percent. The largest change occurs in the 
fixed capital charges. This is because the plant which 
is needed to make 300,000 sets is capable, with hardly any 
modification, of making 750,000 sets. The second largest 
change is in the cost of parts which is estimated to be 
about 32 percent extra for the lack of v~lume discounts. 

In practice, of cour~e. the~e are no such 300,000 
set plants operating in the high performance areas of 
SE ~sia, but the exercise serves to s~ow the effect on 
costs ~f decreasing volumes. 

The manning is based on 16~ minutes of direct 
labour·, and with indir:'!cts at 30 percent of directs. The 
factory employs 58 people. The higher working capital 
charges derive largely from the need to carry a longer 
period of stock. 

2. Ethiopian Costs 

Cost structures at different outputs have also 
~een prepared for an Ethiopian manufacturing operation. 
These are shown in Table IV B-2. The assumµtions for the 
300,000 sets case are drawn from the project pr~file in 
the next chapter. 
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TABLE IV B-2 

Radio Economies of Scale in Ethiopia 

Materials ex~works 

Aggregation charge 

Transport 

Manning 

Other operating costs 

Capital charge 

Working capital charge 

Total 

Total 

I S US Per Set ---------i 
r-I -, 5-o-,-o-o o---3·-o-o -, 0-0-0--6-0 0:-000-1· 
~ Per Yea Per Year Per Year I 

I I 
9.91 9.83 9.73 

0.25 0.24 0.24 

1.28 1.26 1.25 
11. 44 11.33 11.22 

1.32 I 0.91 0.61 

1.23 I 0.97 0.46 

13.99 13.21 
I 

12.29 

2.21 1.48 0.99 

0.76 0.72 0.68 

1§::~9 l~:!f! !~::~§ 

Birr . 
. ~~.:l 11:!~ ~~:!~-

. 
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The chan;e to 600,000 assumes only a t percen: 
reduction in parts cost. They will still be delivered oy 
whole contaitter. only more freq~ently. Manning is ~ased 
on a ta~al of 22 minutes (direct and indirect labour) per 
set. The other operating cost items will vary differentiy 
but they all change within the band 70-85 percent of the 
300,000 case. Capital costs reduce by approximately one 
third overall. In fact the final assembly plant has to 
be doubled in size (although QA and development do not 
change). But the PCB and sub-assembly plants i·;crease by 
only about 10 percert in cost. Working capital charges 
show very little change as volumes change nearly propor­
tional to output. Overall the comprehensive cost of pro­

duction falls by 9 ~ercent. 

When the total costs are scaled down to 150,000 
using the s!me principles the unit cost increases by 

~round 10 percent. 

The cost structure is unlikely to be very much 
affected by underutilisation at a given level of output. 
This is because most of the cost is almost directly variable 

(being parts). 

3. Comparison of Ethiopian & SE Asian Costs 

At this point it is possible to compare the 
Ethiopian and SE Asian cost structures~_ Table IV S-3 shows 
the 300.000 set Ethiopian plant compared to the 2 million 
SE Asian plant (the data are drawn from the previous two· 
Tables). The Ex-works cost of the Ethiopian radio is 45 
percent higher than the SE Asian radio. Half df this 
disadvantage is accounted for· by the cost of parts and 
their transport. The capital cost disadvantage is not very 
large because although the plant is much more economically 
sized, the capital charges are higher. The low ex-works 
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COMPARISON OF ETHIOPIAN ~~O SE ASIAN 
RA~IO MA~UFACTUR£ 

S!RR PER 
COST ITEM ETHIOPIA SE ASIA 

300,000 2 MIL LION 
PER YEAR PER YEAR 

Materials 20.3 18.7 

Aggregation & Transport 3. 1 

Manning 1. 9 0.4 

Other operating costs 2.0 t. 1 

27 3 . 20 2 . 
Ca pi ta 1 charges 3.? 1. 1 

-
Working capital charge 1. 5 0.7 

Ex-works 31.9 22.0 

Selling company - 4. 1 

Transport to Addis - 2. 1 

TOTAL 31 ;g 28.2 

SET 

DIFFERENCE 

t.6 

3. 1 

1. 5 

0.9 

7 1 . 
2.0 I 
0.8 

9.9 

{ 4. 1 ) 

{2 .1) 

3.7 
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cost of the s~ ~sian plant is partly offset oy the final 

~roduct transoort cost and the selling company charges. 
Still the SE ~sian radio is i2 percent cheape~ than the 
locdl product. 7h1s price comparison is probably more 

reliable than comparing local cost estimates with spot 

import ~rices. It should be noted that the Ethiopian costs 
at 600,000 sets/year are very similar to the SE Asian 
high volume cost C.I.F. Ad~is. 

The Economies of scale and the relative geogra­
phical costs are shown in Figure IV B-t. 
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FIGURE IV B-1 ECONOMIES OF SCALE OF RADIO MANUFACTURE 
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c. ECO~O~iES ~F SCALE JF !V ~~~U~A:TURE 

Tele~ision Manufacture ~n SE Asia 

T~levision, like ~adio, cannot ~e competitive 
when the ~oera~ion consists oniy of final assembiy. Such 
operations, if they ~uy their corn~onents overseas, have 
to be strongly protected. 

A model of B/W TV manufacture has been constructed 
for SE Asia. The costs have been enumerated at 200,000 
setsiyear which is generally considereJ to be the level at 
which full economy of scale is obtained. The cost struc­
ture is shown in Table IV C-t. The total works cost is 
S130.7 and it is estimated that such 20 inch TV's could be 
delivered to Addis Ababa (duty free) for S196. Televisions 
are bulky items and transport costs are high. 

Volume purchases, especially of picture tubes do 
offer price discounts and 3 percent is assumed from 40,000 
to 200,000 sets. A further important saving in parts cost 
is achieved with a move to plastic moulding, made economic 
by high volume production. This together ~ith the moulded 
back (instead of card) saves approximately S2.1 per set. 

Manning costs are based on 50 minutes of direct 
labour per set. Together with indirect labour at 30 percent 
of direct employees and S1 per hour this produces a total 
workforce of approximately 122. 

The capital costs total SJ.86 million. There 
are few changes in equipment from the items given in the 
project profile in Chapter V. Additional signal trans­
mission testers are required and some further assembly meters 
and items for the Quality Assurance/Development Laboratory. 
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TABLE IV C-1 

;v COST STRUCTURE IN SE rlSIA 

COST ITEM 

Parts 

Manning 

Other O~erating Costs 

Ca pi ta 1 Charges 

Working capital charge 

Ex-works cost 

Selling company charge 

Transport to Addis 

Duty free cost 

s 
40,000 

Per Year 
.. 

54.32 

1. 79 

6.82 

62. 93 

12. 36 

2 .60 

I 11.a9 

15.79 

15.79 

1109.47 

us ?ER 

~ 200,000 I 
i 
! Per Year 

50.61 

1. 10 

4.71 

56 .4 2 

4.25 

2.47 

63. 14 

15.79 

15.79 

94.72 

SET 

Difference 

3. 71 

0.69 

2.11 

6. 51 

8. 11 

0. 13 
! 

I 

I 14.75 

l 

I 
! 

i 
! 
I 
I 
I 

I 



- 119 -

The main change in cost comes from the inclusion of Jve~­
nead conveyers for tubes and cabinets and in the increase1 
cost of jigs and tools. There is very little chan~e in 
the equioment in the ?CS shop or on the TV chassis assembly 
line, although the number of work stations and test sta­
tions increases and a 30 second work cycle can be used. 
Building size is about 2000 square metres {with a specific 
cost slightly less than in Ethiopia. It should also be 
noted that the total building area is less in the SE Asian 
case at 200,000 TV's than it is in the Ethiopian ?roject 

at 20,000 TV's/year). 

The effect of reducing the plant size to 40,000 

units is to increase works costs by nearly S15 or 23 per­

cent. The main differences arise due to parts and 
capital. charge. There is a 3 percent increase in parts 
cost and the slightly larger cost increase due to switch­
ing to a higher cost wooden cabinet appropriate 4t low 
volumes. The tooling costs and machine underutilization 
for plastic ~oulding at low volume would be far greater. 
The overall capital cost decreases from $3.85 million to 
S2.25 million although the production volume decreases 

five times. 

The cost penalty attached to small volume TV 

manufacture is serious, more so than with radios. 

2. Economies of Scale in Ethiopia 

In Table IV C-2 the cost are presented in almost 

the same form as in the project profile in Chapter V 
(the totals are about 2 percent higher in this example}. 
These costs have then been re-estimated at 40,000 sets/ 
year. The effect is to reduce the total cost by some 

19 Birr, which is a 17 percent reduction. 
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:v E:ONC~!ES ~F SCALE :N E7hIOPIA 

Other Ooerating Costs 12 03 . 7 58 . 
I 

I 88.22 i 78.33 I I I Ca pi ta 1 Charges 21.96 12.74 

Working Capita 1 Charge 3.91 I 3.71 

TOTAL 114.09 I 94.78 

Birr Birr 
TOTAL 236.2 196.2 

I 4 45 . 
r 

! 9.89 I 

I 

I 
9.22 

0.20 

I 19.31 

40.0 
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~gain the main effect is the capital charge, with 
manpower also showing a considerable saving. The other 
operating costs reduce sucstantially because these are 
heavily influ~nced by the unusuaily hign manning ievels 
assume:? on the small Ethiopian plant. The cost of the 
olant and equipment in the 20,000 set plant is 0.804 million 
Birr. This increases to only 0.954 million Birr in the 
40,COO set plant, the main increase being a doubling of 
signal transmission testin9 equipment and small increases 
in the requirement for assembly meters and the assembly 
conveyor. The building reQuirement does not change at all. 

Tota· manning on the 20,000 set plant is 101. 
This increases to only 104 in the 40,000 net plant. Unit 
manning costs are therefore almost halved. 

It should be restated here that a 20,000 set manu­
facturing plant makes no economic sense at all if embarked 
on as a stand - alone venture .. The plant and equipment 
and a large part of the workforce would be idle for much of 
the time. This is why the costs are so high. 

3. Comparison of SE Asian and Ethiopian Costs 

Data from both the cases described above are com­
pared in Table IV C-3. The high volume 3E Asian manufac­
turing case has a works cost of only 55 percent of the 
low volume Ethiopian case. This advantage is reduced to 
only 17 percent however after taking account of the high 
finished product transport costs and the typical 25 percent 
selling company costs. 

All the economy of scale information is summa­
rised in Figure IV C-1. At 40,000 sets per year a plant 
in Ethiopia would complete with SE Asian imports but 
Ethiopi1n costs rise very sharply below this level. 
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Tr\3LE rv C-3 

COMPARISON OF E7HIOPIAN AND 

SE ASIAN TV ~A~UFACTURE 

SIRR PER SET 
COST ITEM ETHIOPIA SE ASIA 

20,000 200,000 
PER YEAR P Eq YEAR 

Parts 119.3 104.8 

Aggregation & Transport 18.3 

Manning 20.2 2.3 

Other Operating Costs 24. 9 9.7 

182.7 116 • 8 

Capita 1 Charges . 45. 5 8.8 

Working Cap. charge 8. 1 I 5. 1 

Ex-works 236.3 130.7 

Selling company - 32.7 

Trans po rt to Addis - 32.7 

TOTAL 236.3 196 • 1 

!JIFFERENCE 

14.5 

18.3 

17.9 

1 5. 2 

65.9 

36.7 

3.0 I 
I 

10 5 .6 I 
(32.7) 

(32.7) 

40.2 



i 2{}-: 
\ . 
• \ 

100--

-ll) 

0 
u 

80--

- ~23 -

\ 

\.. Ethiopian works ~ cost 
\ 

' ---.,2E Asia "" 
~ ---...::-.: ---.:::.. k S C Ost 

0 ----...;. -- --o ~ 601~~~~~~~--~~~~~~--~~~~~-=-

c./l 
::> -40-i 

0 
I 

50 
I 

100 

20 inch B/W TV 
All tariffs excluded 

150 200 

Thousand TV's per year 

FIGURE IV C-1 ECONOMIES OF SCALE OF TV MANUFACTURE 
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D. ECONO~IES 1F SCALE OF TRANSCEIVERS 

lhis ~ery Jrief excercise Tooks at the economies of 
scale of military transceivers. !t is a gen~rally held 
opin1on that miiitary t~ansceiver manufacture begins to 
become an economic proposition soon after the requirement 
reaches 1000 per year. Estimates of costs and prices of 
military transceivers are subject to a wide band of un­
certainty. However, since the Ethiopian requirement is 
probably for several thousand sets per year, the possibiity 
that this production level is substantially above the 
min1~um ~conomic scale of production must b~ verified, at 
least approximately. 

In i~ble IV 0-l the cost structure given in the pro­
ject profile in Chapter V is setout and this has been 
very crudely adjusted to give ~he cost structure at 1000 

sets per year. The data refer to the VHF/FM har.d held 
communicator. 

The capital charges are the largest item of cost. 
There will be little total saving, although some saving 
will result due to a smaller workforce and this will affect 
the building size,vehi~les, training etc. A 15 percent 
fixed investment reduction is assumed. 

Military transceiver manufacture is based very much 
on specific man-hours of assembly and testing per unit. 
These direct workers will reduce but there will not be 
corresponding reductions in the large indirect workforce. 
Overall the workforce is assumed to reduce from 153 to 100. 

The cost of imported parts will only increase slightly 
but the small amount of parts, mainly mechanical, which 
can be made locally will suffer from diseconomy of scale. 
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TABLE ~'i D-t 

ECONO~IES QF SCALE OF 

TRA~SCEIVE~ MANUFACTURE IN ETHIOPIA 

COST ITEM 

Capital Charges 

Parts 

Manoower 

Other Op. Costs 

Working Capital 

Licences 

TOTAL 

AT 
3000 

PER YEAR 
BIRR !PER 

! 
516 I 
486 I 
140 

16 7 

52 

272 

1633 

s us 

789 

Hand-held VHF/FM military transceiver. 

AT 
1000 

?ER YEAR 
SEi 

1390 

560 

280 

360 

50 

300 

2950 

1425 
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Other operating costs reduce to 30 percent in total, 
~artly 1ue to the manoowe~ reduction. Werking capital has 
been adjusted in oroportion to parts. Licences and tech­
nical support costs are 20 percent of all other costs in 
~he 3000 set case. This amounts to 0.816 million 9irr 
per year (S394,000). rt is unlikely that a foreign company 
would greatly reduce the total sum if the required volume 
~ere to ~e cut to one third. A fee of S300,000 has there­
fore ~een allocated to the 1000 sets. 

On the above basis the unit cost nearly doubles. 
Great uncertainly attaches to all these figures and to 
the methodology in general. However in Figure IV D-1 the 
economy of scale curve has been plotted with a band of 

= 200 dollars. The assumed volume import of these trans­
ceivers is assumed to be at around S1100 each (the small 
~olume sale is much more tha~ this. This S1100 price has 
also been plotted wi~h a band of ± 150 dollars. 

The medium price and tne medium comprehensive cost 
intersect at about 1850 sets per year suggesting that at 
3000 sets per year Ethiopia is well above the minimum 
economic scale of production. The extreme case of highest 
import price and lowest comprehensive cost shows an in­
tersection at about 1000 sets ·per year. The other ex­
treme of lowest import price and highest comprehensive 
cost intersects at 3000 sets per year. The suggestion 
therefore is that even applying wide bands of uncertainty, 
Ethiopia would be operating at an economic level of pro­
duction at 3000 sets per year. 
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V. ?RGJE:7 ?OSS!5~LriIES 

This cnaoter is based on 3 ~roject profiles which were 

submitted in an interim re~ort at the end of stage 2 9f 

the study. Foilowing the preiiminary "llarke~ research work 

it was clear that further attention would have to concen-

trate ~n the following possibilities. 

- Final assembly of radios 

- Radio ~anufacture (including printed) 

circuit boards and sub-assembly 

- Final assembly at TV's 

- TV manufacture (bl1ck & white) 

- Co~our TV manufacture. 

- Military radios 

Radio and TV cabinets 

- l~ud speakers 

- Telephones 

Each of the profiles was prepared, as far as possible as 

a stand-alone project based on a market size. which 

was considered to be relevant to ethiopia. In some cases 

the market size was obviously too small for economic pro­

duction. Monochrome TV's for example cannot be manufac­

tured at 20,000/year with any prospect of competing with 

untaxed imports. Nevertheless, the project profile does 

set out the requirements of a TV manufacturing plant so 
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:ha: later, ~hen ~fforts are made to devise ways in 

which ;1 ~ar.ufac~ure ~ight be Jl~1ded with other con-

sumer ;oods prodJct;on, the project ~rofi1e serves as 

a ~ery useful data base. 

A. RADIO ASSEMBLY AND MANUFACTURE 

1. ~adio A~sembly 

This ?roject assumes only final assembly of radios at 

200,0QO. The assembly operation is very simple. The 

parts are issued from stores, some 5 percent of PCBs 

having been fully tested to prove the quality of the 

purchases. ThP. assembly takes place on a bench, with 

some 7-8 separate stages. The number of stages is 

calculated so that each person on the assembly line 

has a limited number of operations to complete, and 

can perform the task within about 1 minute. Where 

longer assembly stages are used there is a risk of 

the assembler forgetting the sequence and making a 

mistake. Additional equipment can be purchased to 

assist the assembler but at this stage it is better 

to avoid such costs. 

The front pannel assembly is prepared fiPst, with the 

sp~aker,then the transformer and mains sor.ket is added, 

the wiring harness is made up and soldered on to the 

printed circuit board. Then the PCB is inserted in the 
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the ~ase ?r.~ :he 5o1cering com~leted. ~inaily ~he Jack 

is fitted !na :he racio checke1. Cassette radios nave 

a few extra ~arts to ~e fit~ed. 

20G,OOO radios ~er year impiies about iSO per day wnich 

on 375 minutes of actuaJ track operation, means about 30 

seconds for each operation. fhe jigs carrying the radios 

~ave siowly along a simple conveyor track in front of the 

assembly station and are slid onto side tables at each 

assembly stage. Finally the radio is tested, failures 

being passed back for reworking. Then they are packec 

ar.d return to store. 

2-oand radios are slightly different to single band. 

There is a telescopic ae~ial to fit. Otherwise the 

additional co~ponents are carried on the printed circuit 

board. The cassette radio includes about three extra 

stages. It is likely that the line would run for several 

days on a single type of radio. 

Nearly all supplies are imported. The plastic parts 

and fasteners are locally made but use imported raw 

materials. Only the carton and packaging is ass~med to 

be wholly local. as shown below. 

... / 



PCS (tested) 
:ieadonone 
Louas;:;eaKer 
~ains transformer 
Socket a~d switch 
Cass:tt: taoe mechanisms 
Aeriai (short wave} 

Case mouldincs 

t 3 1 

Screws ana :ne~ 1 ;>arts 
Tuning scale, pointer etc., 
Knobs 

Carton and packaging 

The building requiremer:t. is 

) 
) 

' I 

} Imports 
} 

} 
} Local ~anufactured Imoortcd 
) rnateria 1 s 
} 

) Local 

1070 sq. ~etres, consis-

ting of 350 sq meters of stores, 350 metres of assembly, 

70 sq meters of inspection and quality control areas, 

and the remainder offices. 

The plant employes 59 people of when half are direct 

workers and half are indirects. The manning schedule 

is shown in Appendix B. 

Assuming 1800 hours per hour per employee the direct 

labour content of the radios is 16 minutes. (An experi­

enced and productive workforce working at a higher volume 

would complete the tasks in about 7 minutes). 

The largest element of rosts is the supplied components. 

These a rl! shown in Tab 1 e f/A.1. The imported items a re 

based on ex-works prices in volume manufacturing coun-

tries, plus 12! percent extra for containerised delivery 

to Addis Ababa. No tariffs of any kind are included. 

The O?erating costs for a full year are sc°"1!Y in table 
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V ~-2 orocu:~ion is :ssume1 to oe based on the following 
~rocuct distr~ou~ion {:his is not the same as that assumed 
in the ~ecommenQe1 ~r~ject later in :his report}: 

;nediu:n wave 
~Wishart wave 
~W/SW/cassette 

Sets sold 
per year 
100.000 
60,()00 

40,000 

A11 radios are assumed to be ac-dc (;.e. battery/mains}. 

Capital investment amounts to 2.53 million Birr and 
is detailed in Table V A-3. In addition to the fixed in­

vestment there will be a large demand for working capital 
as shown below. The foreign currency element of the 
working capital is the same as the foreign currency com­
ponent of the separate parts. It averages 84 percent overaTl. 

Stocks of su;:>0l ies 
Stocks of finished 
Letter of credit ( 
DPb tors ( 1 month) 
Cash 

(3 months) 
goods (1 month) 
1 man th) 

Million 3irr 

1. 73 

0 .6 2 

0.55 
0. 6 2 

0.05 

3.57 

The comprehensive cost of a full year of production is 
shown in Table V A-4 and from this total annual cost the 
unit costs of the different models may be calculated. The 
unit costs of the different types ~f radio may be assumed 
to be in roughly the same relationship as the cost of parts 
of the different designs. Thus the simple medium wave 
radio costs 32 Birr and the two band radio is 35 Birr as 
shown below: 
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Shown :ie:ow:-

~A:r: ~~;:~~.~t. :G57 =>q:c~c:T~O~ J~~rT CCMP~E-
~:LL:Q~ 3i?R .~cLs~~~s ~E~SL1E t~ST 

:-tPI 3. ~95 
\f:. : c::·. 
: .. 'ft,4 -"' 2. JC?= 
i:asse::e 2.362 

::i 1sz 
~~=--

-~~ ~~~~ ~l~K 

.~ ... 
tJU 

5J 
'fl -...: 

::'r.ll 
=~~ 

32 
35 

The cost of t!le 2-i:>and radio (32 3irr) may be comoared ~ith the 

~stimated ;:>ric:es of radios imoor·:e:d into ~ddis .~ba~a Jf arour.c 
3G-22 3irr (Jefore taxesi and ~it~ thE :s:i='"=ate fr:J".? :naoter 2 
for ~orrs cost ?1us transpurt for a SE Asian radio, Of about 28 
3irr. 

TASLE '/:"A.! 

AATERIALS COST rn ASSE."16LE:l ~A~HO 

Birr ?e:- Set I Loca1 I 
.L:n~or-.:s 10ta: f Ite::i Suoplies 

Medium ~ave radio: 
Cartons ~ Packaging 0.41 i 0.41 ! iieadpnone n.58 

I o.se ! Case mouldings• 1.55 1.03 I 2.58 I Screws & small metal Parts 0.27 

I 
0.271 loudspeaker 0.!1 2 .·)~ 2.20 Tuning scale.~ointer!carriage !l.64 0.30 0. 94 j Knobs 0.27 0.07 o .34 I Transformer 0. 10 1.SC 1.90 Socket & switch 0.54 0.54 

D'S" T.4r T.7b Printed circuit board 17.5(' 17.50 TOTAL MW radfo J.!5" "2J'3'( ~ 
MW/short wave radio: 
Telescopic aerial, band ;witch, 
SW oscillator & coils 2.44 2.44 -TOTAL 2-band radio 3.35 26.35 ?9.70 

MW/SW cassette: 
Packaging (extra) 0.06 0.06 Larger case (extra) 0.23 0. IS 0.38 Extra mouldings 0.91 0.43 1.34 Tape Mechanism 

26.16 26.16 Pushbutton band switch 
2.03 2.03 Electronic components (extra) 1.02 1.02 30: larger PCS (extra) 
0.23 ! 0 .28 iOiAL cassette radio rn- I ,;.l2 eu.)i 
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1 

1 

J 

J 
I 
I 

. "': ., 
'...#-

-.: ~ - :: ·; .. !. _ 2 

~a.jiiJ oar:.:s 
Loca1 transJort imQOrte~ jar~5 
Mannin~ ~59.at ~G22 2irr/~ear} 
Qther ooe:"":~inc ccs~s: 

:.;tilit~es -
~iafo:. ilateria1s ~ 5!J. 
Je~icie ~oer~tions 
~;:>~r.sc:s 

iA3LE V/A .. 3 

' 

I 

I 

::~!!..L.IC~' 

Loc.:1 
:ur:o-e!':Cy 

0.718 
G.311 
0.237 

O.Q65 
0.J32 
O.J27 
0.036 --
~.~83 

... ,-~ 
:> .. -h" ?~~ ·1;:-." 

:.-"""'•"' 

Foreign Tota1 
:;.irrency; 

5_~18 5.536 
:).371 
J.237 

J.065 
0.332 J.J6..: 
0.027 O.:JS.1 
0.012 a.04S 
5.~89 7.415 

:A?:;AL !~VESTMENT, ?.ACIO ASSEMBLY 
".'ho:.isand a1rr 

Cost Item ""tocai = . :-ore1gn .ota1 

aaa10 asser.io!y :qu1~me~t: 
Currency Currency! 

Testing suopiied comoonents 0 ::i- 93 oJ ·.J:J 

~otorise1 conveyor 4 .l4 .18 
Product testing 6 54 70 
Development/QA laboratory: 
Instrumentation i2 1 ?6 123 
Drawing office I; 51 56 ... 
Humidity/heat chambers 6 58 64 
Prototype workshop 3 30 33 

lil" m ~ 
Jigs and tools 7 67 74 --

51 515 566 
Equipment installation 3 25 28 
Office furn,eqpt. & fittings 81 82 163 
Vehicles 29 296 325 
Buildings 970 sq,m at 960 Birr 668 359 1027 

m 1m mm-
Project eng. & management 119 39 158 
Preop. (mainly training) 53 213 266 

1004 1529 2533 
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:apital cost 

Worki!lg caoital 

t Annua 1 caoi ta 1 c:targe* 
! 

I 1 c;" ) 
\ v.O 

I 

\ Anni.a 1 working ca pi ta l * 
! Charce (~C:} 

: Operating costs: 

\ Radio par~s 
I Manning 

Other costs 

T G T A L 

* See Appendix A 

Local 

C:irrency 

~ t.ao4 
I 

: 0.552 

' I 
! 0.151 
I 
I 
I 
I 

I 
! :''I !'IC::; 
1 u .v..,v . 
I 
I 
I 

i 1.029 
' ; 0.237 
I 

: 0. '60 

!t.633 
I 
I 

20 

Foreign : 

\:Jrrc!lC'I 1 
- i 

1.529 

3.J12 

:J.229 

0.301 

5.918 

j.071 

6.519 

?ercent 

ao 

7o1:a1 

3.570 

· a .3ao 

:J.357 

5.947 

G.237 

0.231 

a. i52 

100.0 

... 
:.. •I 

-35.2 

2.9 
2.8 

iOO.O 
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r - se:s Je~ ye=~. ~~: ~r:r.:e~ circui: Joar:s are "~OO!'":el lS 

:ar;e ~nJr1~ess:= Jo~r=s. 7~e boarcs are etc~ed to ~re-
-.... "'· - Junc~ec in the~ ar.d '.irouncr 

7he J~~ersiaes of :he ~oarcs a~e iutoma:ica1ly soiaered. 

lhereaf:er :he lssemb~y :>rocee:s as in ~ne radio assemo1y 

profiie. ~tis assumed :ha: the :ransfor~er anj :oiis Jsea 

~n ~he ,..aaio f!'"eauency sid: of :he radio .,,111 :>e :na:Ie :n :tie 

~ian~ ana :ha: !he r:dio cabinets and ~ias:ic ~arts will ~e 

made loc~11y ~ut out si1e tile plant. 

7he ~anufacture and suo-assemo1y of the ~rin:ed 

:ircuit ~oaras is :escrit>ed in 1etai1 as it is also l:>pro­
~riate :o ~~her elec:ronic goods. A. simole f1o~ jiagram of 

:he o:>erat~ons is snown in Figure //A..1 the incoming :JOar·:!s. 

made :>f pressed fibre cla~ ~ith a fiim of cooper are s~eared 

i~to smaller ~ieces. Jrobably aoout 25 cm square, each able 

to make about 6 radio PC3s. ihis is an a;>propriate size 

for the insertion and so1dering tines. The ooards are ~rushed 
clean. An enlarged master drawing of ~re print~d circuit 

topology is photographed in a reduction camera. Such equip­
ment will be a1ailable within the printing industry in 

Ethiopia and need not be purchased specially for this 

venture. It is very unusal for radio/TV manufacturers to 
do this themselves. 

The photographic negative is used to make a silk 

screen image bv m~~n~ of contact printing on a copier. The 

result1~g stenc,ls are coated with printing ink and applied 

to the boards. The ink is transferred to the board and 
then cured under an ultraviolet lamp. 
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7ne ~:cian: ~5 ~as~e1 Jf= and :he ~rinting ink striopec 
from the ~car~. ~ex: tne rema~ning cooper circuit is 
fluxe~ !n: roller :oated ~ith tin to ~ratec: ~he COD~er 
!na :a im~ro1e :~e su~secuent solderaoility of the co~~o-
~ents or.to the :ooper :ircuits. 

The tinned boards are again silk screened with a so1der­
resist. 7his ensures that when the comoonent wires are 
solderea to :he .Jard the solder does not adhere exceo: 
to the area imraejiately around the wires. 7his solder­
resis: is uitraviolet curec and the boards are ~unched 
with-the holes fer the component wires. ~umerically­

contro11ed driiling machines lre often usea in high 
volume oractice. Jriiled holes are of suoerior ouality 
to multi~le-punched holes but for simpla radios and B/W 
televisions the cneaoer ounched hole is satisfac:ory. 
Finally the ooaras are slit to their final size (4-5 
inches square) or ~artially slit so t~ey can be cracked 
later. 

ihe components are supplied with long pieces of wire 
sticking from the ends. There must be cropped to length 
and bent to exactly the correct spacin~ for insertion on­
to the PCB. In high-volume automatic insertion practice 
the components are supplied on a bandolier and the pre­
oaration is done automatically just before insertion. 
In manual practice the com~onents will be supplied in 
boxes and dropped individually into a jig for automatic 
cropping and shaptrtg of the wire. 

The components and boards pass to the insertion line 
where a row of about 8 people each insert a limited 

... I 



:hey :an ~e~eat Juick:y ~i:hou: ~istakes, ~·Jb&J1y !:c~: 
3 :JmJone~~s~. 

7~e bJarcs are Jlace~ Jn~o a jig whicn carries :~~~ 
s1:wiy Jve~ ~ ~oi:en soijer batn. A11 t~ose ~arts of :ne 

~aa~1s ~at CJated with solder-resist will take ~P said~· 

ana :he comoonents will :hus Je soldered onto the ooard. 
About 4-5 components will ~e ~anually inserted and ~an­

~ally solaered afterwards for reasons of inaccessioili!y 

~r unsuitability for automatic soldering. Eacn board is 
visuaily insoected and any defects taken off the line ~or 

T-anual touch-u~. The boards then ~ass to the case asse~oiy 
1 "ne as described in tr.e assembly ?rofile. rn the :ssem­
o1y-only operatior. the boards are tested on a samcle basis 

(about 5 oercent). ~here the boards are locally mace they 
will ~e iOO ~erce~t tested using automatic equipment. 

A separate line makes the transformers and ~F co11s. 
The transformer coils are wound on an automatic bobbin­
winder. The smaller coils may be wound on small hand 

winders. The transformer consists of a winding around the 
laminated steel sheet core. The thin stee1 sheets can be 
imported and cropped to shape, assembled into standard 
pack~ and fixed together. 

The plant employs 147 people of whom 54 are indirect 
workersi the remainder are employed directly at the pro­

duction plants. The manning schedule is given in Appendix 
B. 

The materials costs are shown in Table V A-5 and 
the operating costs for a full year of production are given 

in Table V A-6. The distribution of products remains the 
same as in the assembly profile. 
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7he caJi~ai inves:me~~ re~uir~ment is given in Taoie 
'IA.7. 7he ?iant nee~ea far assem~ly of ZOG,000 raaios 
is a~so sufficient for jQQ,000 (ana mar~) :he building 

re~ains the largest sin;le eleraent of caoi:al c~s:. SJace 
requirements are :s follows: 

Stores: ~ooas inward 

Par-: finished 
Finished goods 

3oard making 

Inser:ion ~tc. 
Assemt>1y 
Inspection/QA/Dev. 
Office: & aux. Services 

jQO 

300 

z=o 
300 

JOG 
350 

i50 

550 

~~~2 

The comprehensive costs are shown in VA.8. The unit 
cost of the different types of radio may be assumed to 
be roughly in the same relationship as the cost of the 
parts of the different designs. The un1ts costs are ~hen 
as shown below: 

R;dio 

MW 
MW/SW 
Cassette 

Annual Cost 
m1lt1on 61rr 

3.993 
2.683 
4.232 
lQ!~2~ 

Production 
thousands 
per year 

150 
90 
60 

m 

Unit Comre-
hens1ve cost 

B1rr 
rr:o 
29.8 
70.6 

The 2-band radio costs 29.8 Birr compared to 35 Birr in 
the assembly - only version. 

. .• I 
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aoe5 iJ~ear to je a :ase fJr ccnsisting ~a~~o ~a~~f1c­

:ure. iithougn :he 1m~ortcd ?rice ~ay Je 5iigh~1y ~e1ow 
~ocal ~a~~fact~re. 

TASLE './A.3 

~TERlALS COST !N MMiUF~C!liREJ R~:O 

rtem 

Medium wave radio: 
Printed circuit board: 

Soard 
Ferrite rod 
¥Ii res 
Variable capacitor 
Headphone socket 
Solid state devices 
Othe~ electronics 

Transformer 
Other partsiassembly profile) 

Tota 1 MW radio 

MW/short wave radio: 
Additior.al parts 

Total 2-band radio 

Cassette radio: 
Extras 

Total Cassette Radio 

Locai 
Supplies 

0.39 
0.04 
0.52 
0.08 
(). 17 
I). tO 
0.25 

1.55 
0.27 
3.25 

5.07 

0. 12 

5.19 

1.20 

6.39 

3ir~ ?er Se~ 

Imports 

0.48 
0.77 

1.53 

i.99 
J.72 . 

t 
J 
I 9.49 l 
i 1.31 ; 4. .... 

I .• 0 I 

15.41 

2.32 

17.73 

30.07 

47.80 

... / 

Tot:a 1 

J.37 
0.81 
0.52 
i .Oi 
a .11 
2.a9 
4.97 

11.J4 
1.58 
!.36 

20.48 

2.44 

22.92 

31.27 

54.19 



7~BLE t/.~. 5 

SUM!-';,;-~ QF '.lPE~A7I~G ~OS7S FO~ RADIO :'tf.ANU!="r\CiURE 

Million 3ir- ?e~ year 

Item Local Foreign To-cal 

Currer.cy Currency 

Radio ?art5 1.611 6.769 8.380 

Manning(i47 at 385CBirr) 0.566 0.566 

Other ooerating cos :s: 

Utilities 0.185 0. ?85 

~a int. materiais & spares 0.085 0.085 O. liO 

Vehicle operations 0.063 0.063 0.126 
Expenses 0.030 0.090 0.120 

2.540 7.007 9.547 
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-:ost i~em 

Radio asser.ioly equipment: 
?rintec circuit ~oard eauip: 

Soard cleanir.g 
Etching & strioping 
~oller tinning 
?rintinQ 
Effluent treaL~ent 
Automatic inspecticn 
Board punching press 
Chemical laooratory 
Jigs & fittings 

! ?CB assembly: 
' Component prefor.:1ing I Solder bath incl. preheat 
J RF/IF alianment aear 

I Cassette test aear 
1 Jigs & fixtures 6 small I Pieces 

I 
i 

Coil winding equipment: 
Bobbfo 1<1inder 
Hand winders 
Vacuum impregnation 
Test equipment 
Jigs & fixtures 

Equipment installation 
Office furn. equip. fittings 
Vehicles 
Buildings 2500 sq at 960 Birr 

Project eng. & management 
Preop. (mainly training) 

7housand iH rr 
Loca1 Fore1gn ! 7otai 
~urrency i Currency1 

51 

i6 

:l 

2 
.i 
.i 
9 
7 

, .... 

a 

,.. 
:I 

~ 
3 
1 
1 

9 
122 
53 

1560 

287 
132 

2315 

515 

162 
56 
.+6 
21 
.14 
43 
38 
78 

~6 
38 
95 
7 

83 

50 
41 
35 
13 
4 

77 
182 
543 
840 

95 
528 

3831 

I 

I 
i 
I 
I 
I 
I 

55 
178 
52 
:o 
23 
43 
a.1 

! 97 

I~ 
i 
I . 
i 
I 50 

I 97 
104 

I J 
i 
I a1 1~ 
I 
I 

55 
45 
38 
14 
5 

86 
304 
596 

2400 

5104 

382 
660 

6146 

566 

546 

349 

157 
1m 

I 
I 
I 
I 
I 
I 
I 
I 
( 

I 

I 
I 
f 
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~i 11 ion Birr 
Cost Item Locai foreign 

l:urrer.cy Currency 

Capital Cost 2.315 3.331 
Working Capital 0.378 3.512 

Annual capital cilarge 
( 15:) !l.3.17 0.575 

Annual working caoital 
Charge ( 10~) 0.088 0.351 

Ooerating Costs: 
Radio Pars . - 1 611 . 6 769 . 
Manning 0.566 -
Other costs I 0.363 0.238 

T 0 T A L 2.975 7.933 

Percent 
27.3 72.7 

*Stocks of supplies 2.10 

Finished sets 
Letters of credit 
Debotrs 
Cash 

0.80 

0.59 
0.80 
0 .10 

.. ~=~~ Mi 1 lion 

! Total ?ercer.t 
i 

6. !43 

4.390 

0.922 3.5 

0.439 4.0 

8 380 "'6 a . ' I . 
0.566 I 5.2 I I 
0.601 I 5.5 I I -- I 

10.908 1100 .o I 

100.00 



7eievision ?SSc~oly is bas~d on a volume Jf ~S.J~G 

j1ack ana wh~t~ sets Jer year. ~t :his volume a reas~r.­

aoly uti1ise1 assemc:y line can ~e estaolished. A single 
screen size. 2~ incn~s is assu~ed. The technical soecifica­
tion is given in rippendix C. 

The TV set consists of a cabinet and speaker, ~ic­

ture tube, and chass;s with printed circuit boards and con­
trols and ancillaries such as transformers. The sequence 
of operations is shown below: 

sample checking Jf components 
prepare cabinet an1 fit speaker 
fit picture tu~e and chassis 
solder wiring and fit tuner controls 
mechanical inspection and warm-up (tS mins.) 
adjust focus, picture size and geometry 
quality control check 

close bac~ and safety check. 

Modern practice is to use plastic cabinets. These 
are large mouldings which will probably require the purchase 
of a new large injection moulding machine. A practice more 
appropriate to Ethiopia would be to use a wooden cabinet 
to which the various pa~ts could be screwed. 

The assembly and testing operation is carried out 
at a series of work stations served by a short length of 
roller conveyor on which the TVs resting on pallets are 
slid from station to station. At each station they are 
slid from the conveyor onto a side table. The pallets 
return on a slide beneath the conveyor. At 15,000 per year 
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,ours per year the line .111nt then J;:ierate at aoout :c se:s 

per hour. !he ~inimum cyc1e :ime then ~eing ~bout 5-c 
minutes. Such a iine can Je fu11y occuoied on singie shift 

"olfOrk 'i r.g. 

~he only significant item of 1oca1 manufacture 
is the cabinet. Llowever, ·this is an imoortant element of 

cost, amounting to about ~4 ;:iercent of all suppiies. Tat:>1e 
V 3-1 shows the list of ~arts. These total 148 Birr. 
Excluding the local tran~~ort element of imports the iocat 
supplies comprise 20 ·percent of the to~al. The picture 

tube and the ?CBs together account for nearly three quarters 
of the total cost of parts. 

Manning requirements are 1~ direct and ta indirect, 
totalling 32. The indirect employment is larger than the 
direct employment and could probably support a considerable 
increase in production volume w)thout increasing numbers. 
ihroughout the assembly line the work cycle is 5 minutes. 
There is as much inspection, testing and supervision as 
there is assembly work operating costs ar: in Table V a-2. 

The direct labour content of each set is about t 

hour 40 minutes. In high volume practice it is about 20 
minutes. Productivity is therefore very low. 

Nearly all the ?quipment necessary for the assembly 
of radios (apart from the conveyors) is also needed to 
support TV assembly. This has been included as the second 
main heading in Table V B-3. In addition there is a re­
~uirement for a further 0.22 million Birr of instrumenta- · 

tion specifically for televisions. Allowance has been made 
for a minibus and three other vehicles. 
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;A3!..~ '/ 3-1 

:TEM 

Cartons ~ oackaging 
Cabinet 
3ack 
Tube ~2:: incn) 
Def1ect1on yoke 
~arthing issembly 
Loudspeaker 
Knobs 
Customer's controls 
Printed circuit boards 
Plastic escutchions 

' 

.i 
l 

SIRR 
Loca 1 * 

Supplies 

2.2 
20.33 

5. 18 

0.31 

0.31 

1. 30 

29.63 

?ER S'"~ C. I 

rmoorts Tota 1 

2.2 
20.33 

5. i 8 
J4. 93 34.93 

2. 6 2 2 .6 2 
I 0. 31 

2. 56 I 2.56 
0. t 5 i 0.46 
7. 71 I 7. 71 

71. 03 I 71 . 0 3 

I 1 . 3 0-

119.00 ! 148.63 
I 

* Excluding the local transport elem~nt of imported goods 

TABLE V B-2 

SUMMARY OF OPERATING COSTS FOR TV ASSEMBLY 

15,000 per year 

ITEM MILLION BIRR PER YEAR 
Local Foreign To t.i 1 Currency Currency 

TV parts 0.442 1. 697 2 .140 
Local transport of imports 0.088 - 0.088 
Manning{32 at 4300 Birr) 0.138 - 0.138 
Other operating costs: 

Utilities 0.040 - 0.040 
Main t. materials & spares 0.039 0.039 0.078 
Vehicle operations 0.014 0.013 0.027 
Expenses 0.021 0.007 0.28 

! 0.782 I 1.747 I 2.539 , ______________________________ _ 

ii 



I 
I 
I 
r 

r 

u 

ll 

ll 
tr 

r 

~A3L£ : 9-3 

C~P!TAL !~V£S7ME~7 !~ 7V ASSE~3LY 

THOUSAND SI;{R 
:osr ITE~ Loe a 1 Foreign 

Currency Cru rency 

TV assembly equipment: 

Signal transmission testing 6 so 
.\ssembly test meters 2 24 
QA lab mea su ri r.9 Qear '7 74 I 

Osc i 11 oscopes 5 47 
Conveyor 4 44 

Jigs & tools 16 38 
I 

40 286 
I Radio assembly equipment: 47 471 

I 87 757 
I 

Equipment installation 4 38 

Office furn., equip. fittings 44 44 

Vehicles 1 5 148 
Buildings 920Sq.m. at 960 Birr 574 309 

724 1296 

Project eng. & management 38 114 
Preoperating expenses 42 108 

' 
804 1518 

Total 

55 

26 

31 

52 
~8 

54 
I 326 

I 

i I 
I 

518 I 
I I 
' 
I I 

! 344 
I 
I 

i 

42 

I 88 I 

I 163 I 

I 383 

2020 I 

152 

150 

2322 
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The bui1ding reauire~cnt ~s 920 sauare me~res. 
IV's are ~uiky ~tems and stor~ge areas a~e large. 

Stores 450 

~ssembly 200 
inspection 70 

Off ices 200 
920 sq. metres 

The various cost items are summed in Table 'I 9-4.The 
t~tal cost is eQuivalent to 2.05 Sirr per set. ?arts account 
for three-quar~er~ of this. Foreign currency requiremerts 

are two-thirds. 

A comparable 20 inch B/W TV made in South East 
Asia has an ex-works price of about S63 (131 Birr}. To this 
may be added a selling company charge of about 17 percent 

and a retail price mark-up of about 30 percent giving a 
retail ::>rice of S91 (188 Birr). B/W TVs can probably be 
delivered to Addis Ababa with a selling company cost of 
around 25 percent and transport costs of about 25 percent; 
hence 196 Birr. Ethiopian assembled 20 inch B/W TVs will 
therefore have an ex-works cost some 60 percent higher than 
South East Asian TVs. However, they will be only 
about 10 percent. more costly than comparable imported TVs . 
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~!LLIO~l 3IR::t ?ER 
COST r'rEM 

Capital cost 

lolorking capitai 

Annual capital c~arge (15~) 

Annual working capital 
charge {10-!j 

Operating costs: 
TV ;Jarts 
Manning 

Other costs 

TOTAL 

• Supplies 

Finished goods 

Letter of Credit 

Debtors 
Cash 

0.56 
0.22 
0. 14 
0.22 
0.04 
t. 18 

I 

Local Foreign 
Currency! Currency 

0.804 t. 518 

\). 3 23 0.857 

a . 1 21 a.221 

0.032 0.086 

0.532 1. 6 97 

0. 138 
].114 

I 
0.059 

0.937 I 2.069 I 
I I 

. Percent 
31. 2 68.8 

I ! 

million 

'!'EA~ 
?erc~nt.\ 

Tota i I 

2.322 
l.~80*; 

0.348 '1. 6 

o. 1 i a 3.9 

2.229 7 4 • 1 

0. i 38 4.6 

0. i 7 3 5.8 
! I 
i I 

3. 077 ! 100.0 I i 

I 
I t00.0 
I I 
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2. 3/W TV Manuf;!c:ure 

This ~rofiie deals with manufacture lt 20,000 
3/~ -:v sets oer year. ?icture size is 20 inches. The 
~lant is equip~ed with a printed circuit board prepara­
tion unit. ihe boar~s are then manually inserted with 
the electronic components. A B/W television has about 
tSQ components. There are two PCB'sin television. Manu­
facture therefore requires 2 x 20,000 = 40,000 ?CB's per 
year. This amounts to only 150 boards per day. Such a 
level of production can be achieved in an hour or so of 
production. The plant would therefore be heavily under­
utilised if used only for low volume TV production. The 
manufacture of -printed circuit boards was described in 

the profile on ~adio manufacture. The process would be 
identical for TV. 

Because of the low volume of production, about 76 
sets per day on average, it is unlikely that the plant 
would actually operate full time. The minimum convenient 
scale of operation in the manufacture ar.d insertion of 
the PCBs is about 300 sets per day (around 200,0QO per year). 
In this way the operation can proceed with a 30 second 
work cycle (note: work cycles of 20 seconds are common in 
high volume practice, where t-}million sets are made in 
a year). Thus the plant could operate 1 day per 2 weeks 
or perhaps 2 days per month. 

The testing and alignment of the PCBs could be 
undertaken on a 5 minute work cycle, equivalent to about 
20,000 sets per year on 1 shift. 

t 
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I 



I 
I 
I 
r 

r 
I 

I 
I 
I 
I 
I 
I 

i52 

!n tne following sections of the p~ofile the iCtual 
re~uiremer.t f~r ~an~ower, investmer.t and services are re­

viewe:, ignoring at first the fact that these resources 
would be heavily und~rutilised if not also used for other 
products. 

In order to staff the plant when all parts are in 
operation, the dirEct labour force amounts to 66 employees. 

Such an operation would need 35 indirects if working full 

time 1 shift. The manning schedule is given in Aopendix B. 

The materials cost is shown in Table V B-5 and 
the operating costs are summarised in Table V B-6. ihe 
parts cost for the chassis and control amount to 64 3irr. 
In the assembly-only profile the chassis and control was 
purchased for 79 Birr. 

Investment requirements are shown In Table V S-7. 
They amount to 6.056 million Birr compared to only 2.322 
million Birr for the TV assembly plant. The main addit~Oicl 

item of equipment over and above the PCB plant and the 
basic assembly plant, is the automatic PCB tester and the 
associated rigs. The building areas are as follows: 

Goods inward store 
Board preparation 
QA/laborato~y 

Assembly shop 
Assembly stores 

Finished goods store 

Offices and aux. services 

220 

JOO 
70 

200 
600 
300 
420 

2110 sq. metres 
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~-., - . 
as ~.5i3 T.i11ion 3irr. ~his is ec~iva1er.t :J 232 3irr 

Jer se:. 7he assembly-only ::Jst ~as !97.i 3~rr. 7he effe~: 

Jf uncel'"utnising capita1, 1aoou:-- and othe!" resour::.:s in 

~anufacture nas ~een ~a ~ncrease :he cos~ snaro:y. l~ere 

is ~o auest~on of cansiaering television ~anufac:ure ~x~eot 

as an extra to other volume ~anufacturing of ?C5s. 

TABLE 'I 3-5 

~ATE~IALS COST !N MANUFACTUREO ~v 

ITEM 

Chassis (PCB): 

Add 

2 integrated circuits 
Tuners 

132 misc. comoonen ts 
Mains transformer 
Output transformer 

7 power transistors 

2 PCSs 

Wiring 

Tuning block 
Mains switch 

3 rotary controls 

assembly items (previous 
prof i 1 e) 

i 
I 
I 
I 

I 
! 

Local 
Suooiies 

-
1. 29 

-
-

1. 17 

0.78 

-
-
-

3.24 

3 0. 15 

33.39 

3!~:< ?::R SET 

i 
I 

Imports , 

3.;a 
!4.55 
i 6 . 0 1 

7.27 

8.73 
4. 54 

1. 31 

-
2 .6 2 
0.87 

1. 31 

60.99 

39.74 

100.73 

'o :al 

3.~3 

!4.55 
16 . 0 1 

I 
I 8.56 
I 

i 8.73 
I 

~ ~' l - • =-~ 
i 
I 2.48 i 
I 

0.78 

2 .6 2 
0.87 

1. 31 

~ 9 

134. 12 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
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COS7 !TEM 

i'I Ila rts 

Local tr~nsport of imoorts 

Manning (101 at 4000 Sirr} 

Other operating costs: 

Utilities 

Maint. materials l soar.es 

Vehicle operations 

Expenses 

Loe a 1 
Currency 

0.668 

a. 101 

0.404 

0. HO 

0.090 

J.045 

0.066 

1 • s 14 

~ILLION 3!RR 
Foreign 
Currency 

1. 914 

0.090 

O.IJ46 

0.021 

2.071 

:ata 1 

2.5-32 

o.~01 

Q.!Q4 

o.~4() 

o. ta a 
0.091 

o.oa1 I 

3.585 I 

....... - .. 
' ' 
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TV chassis a~scmbiy equipment: 

?CS asseffibly autotester 

lest rigs (3) 
Additional jigs 
Conveyors 

IV assembiy equipment: 
~adio assembly & lab1. 
PCB equip. i coil winding 

Equipment installation 
Office furn. equip. & fittings 

v 
B 

p 

p 

ehicles 
uildings 2110 sq.mat 360 Birr 

roject eng. & management 
reopera ting 

Local 
1 Currency 

1 1 

5 

24 

5 

45 

40 

47 

rn 1 

233 

12 

158 

r 37 
1317 

1757 

97 
97 

1951 I 

Foreign 1 

:u rrency ; 

118 

53 
55 . 

45 

272 

286 
4 71 

1051 

2080 

104 

153 

372 

709 

3424 

292 
389 

410S 

I 

:-o ta l 

i29 

53 

30 
c· 

3,7 

326 
518 

i 15 2 

2313 

116 

317 

409 
2026 

5181 

389 
486 

6056 

I 

I 
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7AB!..c '/ 3-3 

CQMPR~~E~SIVE CQSI OF ~AN~FACTU?.EJ TVs 

~I LUO~t oIRR PE~ YEAR 
COST ITEM l I Local Foreign I 

Total I 

Currency I Currency ~ I 
! 

Capita 1 cos-: t. 951 4. 105 5 .056 
Working capital 0.447 1 • 043 1 . .+90* 

Annual capftal charge 
(15~) 0.293 0.616 0.909 

Annual working capital 
charge ( 1 0 '.:) 0,045 0. 104 0. t 49 

Operating cos ts; 
iV parts 0.769 t • 914 2. 683 

Manning 0.404 0.404 
Other cos ts 0.341 0. 157 0 .498 

I I 
I 

TOTAL 1. 85 2 2.791 I 4.643 

i 
Percent 

39. 9'. 60.! 100.0 

* Stocks of supplies 0.67 
Finished goods 0.30 
Letters of Credit 0. 16 

Deb to rs 0.30 
Cash 0.06 

1.49 million 

Pe!""cer.~ 

19.5 

3.2 

57.8 

8.7 
i 

!O. 7 I I 
I 

I 100.0 
I 
I 

I 

\ 
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~- :olour 7V ~anufac:ure 

~his ~rofile is based on making SCOO co1our TV 
3e:s 3f 2~ ~nch size. The technical specification is 
given in A~~endix C. 

~t is assumed that colour television would only oe 
introduced to an established PCS-making and cansumer elec­
tronic assembly plant. lhe costing in this profile is 
therefore based on allocations of use of an existing ~lant, 
except for final assembly which can be full-time. 

The process of making a co~our TV set is the 
same as for a black and white set except that there are 
some 300 hand inserted components instead of 100. The 
technology is more advanced, with greater use of ICs and 
of course the picture tube is more complex. 

The minimum production rate on the set assemoly 
is determined by the time required for a single operator 
to make all electrical adjustments to the receiver. This 
is about 15 minutes, thus permitting in effective pro­
duction rate of about 25 sets per day or 6,600 per year. 

At 15 minutes work cycle there are about 8 opera­
tors on the line giving a productivity of about 2 hours/ 
set. With a 5 minute work cycle the work could still be 
undertaken with about 15 operations. equivalent to 1} hours 
per set. This gives a measure of the low productivity re­
sulting from low production levels. Assembly could be ~on­
sidered a full time operation on 1 shift working. 
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7he ~:3 ass:~:.y opera:icn cannot be ful~-ti~e. 

?~r accur~:c ~;o~a:aJ::i:y eac, ~anual ~nser~ion opera~or 

shouid Je ~im~c:d ~o 3-:n insertions (a 30 second cyc!ei. 
~acn se: reauires aoout 300 ~r.sertions oefore wave solder­
ing. This reJuires a :ine of about 30 operators. Suen a 

~ine can Jro~uce around 750 sets per day when only about 20 

sets 1re needed. 

With machine-aided ma~~al ir.sertion (with light 
spots :o direct actions). a t minute work cycle could be 
traduced, with about 30 inser:ions in that time. Volume 
could be reduced further by arranging operators in work 

;­... -

groups of 3-4 operators, eacn group having its own inspection. 
In thi> case the insertion rate will fa11 to around 20 per 
minute per operator. A combination of the two forms of PCS 

assembly (machine-assisted and manual} might oe the most 
practicable solution, with work being undertaken on a 1 

minute cycle as follows:-

4 operators (machine aided) 
9 operators (manual only) 

_3_i n s pee to rs 

16 

120 insertions 

18 0 

300 

The complexity of the colour PCB requires automatic 
inspection after the board cutting and touch-up operation. 
Alignment and picture test can be achieved by an operator 

in 8 minutes. 

The manning requirement at full operation is 97 
direct workers. This is ~hown in Appendix 9. However the 
utilisation of facilities would be as follows:-

PCB making 
PCB insertion 
Set assembly/test 

3 days per month 
1 day per man th 
full time 
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An alloca~ion of 1abour en ~he above basis is ~ade 
at :he ooccom of :he Table ir ~ppendix a. The total full­
time ea~ivalent {direct lna ir.directj is 30 employees. 
7he equivalent num~er of full-time directs is 19. ihis 

imolies about 7 hours per set. An efficient high volume 
full time operation ftOuld require 2-3 hours. 

The materials requirements are shown in Table V B-3. 
More than half the cost is in the picture tube, which is 

over 4 times the cost of a 20 inch B/W tube. The operating 
costs are summarised in Table V S-10. 

The capital investment requirements are based on 
12 percent use of the equipment in the B/W TV profile, out 

with the addition of spe~ial equipment essential to a colour 
assembly line. These costs are given in Table V B-11. 

The annual comprehensive costs are presented in 
Table V S-12. The total cost of 1.90 million Birr is equi­
valent to 380 Birr per set. 

The price of a 20 inch colour TV made in Europe 
and delivered to Addis Ababa will be about 460 Birr. This 

is considerably more than the 380 Birr estimated local 

manufacturing cost. But in any case the current price of 

a colour TV set in Addis Ababa is 2000 - 4000 Birr. 
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TASL:: 'I 3-9 

I 
3IRR PE~ SET ! 

I 
Loca 1 j 

Suoolies Imports Total 1 
------~~~--~~--~~~--~~~--...;.....---~~~~~~------~~~ 

I 
i 

I 
I 
I 

?acK.aging 
Cabinet 
Back 
?icture tube 
Soeaker 
Oeqaus>ing coil & earth ~raid 
Mains t ead 
PCSs 
Integrated circuits 
Transistors/nodes 
aesistors - fixed 

- . b 1 van a e 
Caoacitors- electrolytic 

- ceramic 
- other 

Hains transformer 
Flyback transformer 
Drive transformer 
Tuner 
Customer controls 
Miscellaneous 

TABLE V B-10 

5.30 
28. 14 
5. 17 

0.79 
0.73 

2.33 

----
1.29 
-

0.52 
-
--

45 .82 

I 

142.55 
1.33 
1 • 46 
0.87 
2 .6 2 

10.t9 
12.34 
t. u 
1 4' . 0 

6.52 
t.66 
5.24 
S.73 

i6.0i 
1. 75 

14.55 
5. 10 

10.57 

244.59 

OPERATING COST COLOUR TV MANUFACTURE 

!"IL LIO~: BIRR ?ER 
COST ITEM Local 

I 

Foreign 
Currency Currency 

TV parts 0.229 1. 111 
Local transport of imports 0.058 -
Manning (equivalent 30 at 

4000 Birr) 0 .120 -
Other costs 0.041 0.019 

0.448 1 • 13 0 

I 
! 

I 
I 
I 

I 
I 

I 

5.80 
23. 14 

5.17 
142.55 

2.62 
2.24 
0.37 
4.95 

10. t 9 
12.34 

1. 14 
1.46 
6.52 
1.56 
5.24 

t0.02 
16 . 0 1 
2.27 

14.55 
5. 1 0 

10.57 

290.41 

YEAR 

Tota 1 

1. 340 
0.058 
. 
0.120 
0.060 
1. 578 
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CA?!TAL :~VEST~~~T !N COLOUR TV 

THOUSAND BIRR 
COSI ITE~~ I 

I 

I Llcal Foreign 
I 
:currency Currency 
I 

Special colour TV plant 

Semi automatic insertion(1) 3 29 

Test rigs 5 53 
I 

I Colour signal source 3 23 

Meters 1 9 

QA lab extras 1 
I 

15 
I 

I 13 129 
I 

Allocation for on-costs(2) t 69 200 

12': of Mono TV investment 234 493 

. I 
I 

416 822" 
I . 

Tota 1 

32 
58 
26 
1 0 
~6 

14 2 

369 
727 

1238 

{t) Assign 10 percent of cost {insertion is. at t day/month) 

other plants can use it. 

(2) Installation, fitments, building, engineering etc. based 
on the equipment/on-cost ratio in Mono TV, i.e. 2.6. 
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TABLE 'I B-12 

~OMPREH~1S[VE CJST aF COLOUR TV 

I 
~~~-I_ll __ IO_~_l_B_I_R_R __ P_E_R~Y~E_A_R __ ~~I Percent 

COST ITEM 

Capital cost allocation 

Capital charge ( 15:} 
I 

Working capital charge* 

Operating casts: 

TV parts I 

Manning 

Other casts 

-

Local 
Currency 

0. 4 2 

0.06 

0.02 

0.23 

0. 12 

0~04 

0.47 

25 

Foreign 
Currency 

0.82 

3. 12 

0.07 

1. 22 

-
0.02 

1.43 

Percent 

75 

I 

* Based an 5 percent of all other cost totals 

I 
I Tota 1 
I 

1. 24 

0. 18 I i 0 

0.09 I 5 I 

I 
1.45 

I 
76 I 

0 r 12 6 

0~06 3 
I 

1.90 100 

100 
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~his ~rofiie is oasea on the following approximate 
·:!e;ia n d. 

Military transceivers: 

Hand heid transceivers 
VHF/FM man oacks 
HF-SSB man packs 

2000-3000 
500-1000 
. 50-100 

Some illustrative transceivers are described in Table 
V C-1. The hand held VHF-FM transceiver and the VHF/FM man 
pack are similar in technology although the man pack is 
heavier, has a higher transmitting ~ower with more stable 
transmission and can use a large number of channels. This 
increased specification justifies a price nearly 50 per­
cent above the nar.d held transceiver. The hand held trans­
ceivers can communicate directly or through a repeater, 
which receivers the weak transmission and re-bruadcasts 
it at higher power. The VHF/FM man packs communicate 
direct 1 y. 

The HF-SSB transceiver is a higher power transceiver 
with a much larger number of channels and a much more 
stable transmitter. This is used for longer-range 
transmission. 

The military transceivers typically contain 10-20 
printed circuit boards with 500-1000 discrete components 
and 20-30 integrated circuits. The hand held tr.ansceiver 
contains about 15 times as many components as a simple 
consumer radio. In general it is the transmission rather 
than the reception which introduces the complexity. Out 
of 15 printed circuit boards in a typical transceiver, about 
four might carry reception circuitry; the rest are for 
transmission. 
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Frequency range (MHz) 

~umoer of channels 

Channel spacing(KHz) 

Frequency stability of 
transmitter 

Power output of transmitter 
(watts) 

'.tleight (kgs) 

Tyoically selling price in 
SUS (at small volumes) 

164 

MILITARY ;RANSCE!VERS 

r 
I 

Hana Held 
'IHF i FM 

any iO in 

range 30-80 
400 

I 25 
I 
I 
I 

\ ±20 ppm 

1300 

• 

VHF/FM 
Man Pack 

30-9!) 

t 0 out of 
pas. 2000 

25 

± 10 ppm 

5 

4 

1800 

!-:F-556 
Man ;:>ack 

2-3 () 

28,JOO 

: 
I 
i 
! 
I 

\ 
I 
I 

! 
1-2 ;>pm j 

20 
i l 

5500 

I 

I 
I 
\ 
I 

I ·- r' ·•--• ··-• 



:ion 
va:--ies from 15 

r-a:ios} :hus a 

iDOut 30 t''!leS 
consumer- radio. 

han: heid ~iiitary tra~sceive~ consumes 

the assemoiy and :es:in; eifort ~fa sma:l 

Military radios ~cw ~se hyorid circuits, surface 
~ounted compcnents and in :he 1a~est designs. esoec~ai1y 

in ~and ~eld radios, :he use of iasers ~or trimming of :he 
ac:ive devices in order to aligr t~e r-aaio characterist~cs 

of tne circuits. 

In general military radios are designed to with­

stand high levels of shock and vibration and are watertight. 
This a~ds substantia11y to the ~ost of the non-electr~nic 
materiais Jut apart from :his the comoo~ent spec~fications 

and quality standaras are simi1ar :o non military equio­

ment. ~ilitary ra~ios are often ~ade on a small scale, 

say at rates of 100 per week. Assembly is nearly always 
manual although some 'pici<. and pi~ce' :nachinery is being 

introduced for the less e.<pensive,nigher volume 'squad' 
or hand held radios. This has especially been brought 

about because some of the modern PCSs now use surface mou­
nted components (see Chapter IV). Military radios are 
also subject to extensive testing. There is a high level 
of manual inspection at every Sl.age although the use of 
automatic test equipment cannot be justified at the small 
scale of manufacture usually appropriate to military radios. 
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7hc ~os: difficuit oar~ of :he :rar.sce:v;~ ~~r.~-

fac:Jring Jrocess is the ~ak~ng of :he ?C3. 7he :c:a; 

require~~nt is proba~ly less :han ! sauare ~etre Jer ~ay, 

amoun~ing :o around 250-300 finish~d bcarcs. ~he star.carjs 
for these boards is higher than for consumer ecuiom:n~. 
They are made in environmen~ally :ontrolled roo~s. 7he 

boarcs will need to be NC drilled {rather than ouncnec, 

which is practicable for small scale consumer products). 

7he hand he1d :ransceivers are so small, with the Joar:!s so 
densely packed, :hat a high degree of drilling ~recision 

is needed. 7he technology may require some through-hole 
Jlating of the boards which connects both sides in a douD1e 
sided Pea, and improves joint solderability, integrity and 
durability in both sin~le and double sided boards. 

A11 this equipment is 1ikely to be highly under­
utii ised ~n a ~lant making only 250-300 boards oer day. 
(1n the consumer radio profile the simole ?C3 plant rnl~es 

about 1150 boards per day and is still underuti1 ised. 

Tne assembly and testing shops handle only abou: 
17 sets per day and d~ not justify a conveyor 11ne. 

Compon~nt insertion would be done by light-assisted gear 
in \ol'lich a I ight simultar:e_ously shines on the appropriate 

component hopper and throug~ the appropriate hole in the 

?CB. In this way the operator con1eys the correct compo­

ner.t to the correct site on the board. The rejection and 
rework rates on military radios is much higher in consumer 
products. 

The manning requirements of a ~ilitary radio 
assembly plant have a higher requirement for skill than 
a c~nsumer radio plant. The man~ing for assembly and 

testing of th~ 4100 sets {3000 hand, 1000 VHF/FM man packs, 
100 SSS) would be:-



3oarc preparation, stores. table 
?CB insertio~. ~ave Sjlderlng, ~anual 

50idering, carriers 
Set a. s s e rr.o 1 er s 
Foreman ar.d reworking 

Inspection, testing, QA (on 1ine) 

13 

9 

3 

29 

22 
51 

ihe indirect l!bo~r force, wnich in high volume 
• 

consumer ~roducts may be only i of the direct labour force 
will i'l this case !:Je at ~east as high as the direct labour 
and will, most probably, Je twice the direct labour. The 
administration requirements o• military equipment manu­
facture are :orsiderable. later. the development of the 
~odels (both electronic and mechanical developments) 
will co·1sume much time, as will discussion and review of 
specificatio:is and performance. The :otal workforce 
amounts to 153. 

The sUll level in tne direct workforce is higher 
than in consumer products as a result of the unusually 
high testin~ conte~t. The weighted mean annual wage cost 
~ay therefore be taken at about 4600 Birr. 

The materials cost ii a hand held VHF/FM radio 
are shown in Table ~ C-2. T~ese amount to 486 Birr per 
set. The other op~rating costs for the whole complex 
are shown ;., 'fable V C-3. 
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TASLE 'J C-2 

!T£M 

?rinted :ircuit boaras (16) 

Integrated circuits (29) 

Electronic comoonents (535) 

~ecnanical components (220) 

• Hand held VHF/FM only 

TABLE V C-3 

Locai 
Sup o i i es 

3 

:> 

a 
23 
39 

rrnoo rts 

57 

105 

!53 

i 3 2 

.!.4 7 

OTHER OPERATI~G COS7S FOR MILITARY RADIOS 

;o ta 1 

~ i Q 

• r' : 0' 

'r -' :> :> 
1 Qr ... uo 

MILL!O~ BIRR PER YEAR· 
COST ITEM 

Mar, power 
C on s l! ma b 1 e itemc; 
Main t. matedals & ; pa res 
Utilities 
Vehicle operations 
Expenses 

Costs for the whole complex 

Loe a 1 
Currency 

0.703 
0.005 
0. 138 
0. 140 

0.054 

0.105 

0 .14 5 

Foreign: 
Currency i Tota 1 

- I 0.703 

0.095 0. 10 0 
0.207 o. 34 5 

- o. 14 o 
0.054 0.108 
O.t136 o. 141 

0.392 1. 53 7 

' 
I 

I 



Table V 
Sapital investmen: ~~Juiremen:s are show" in 

7he plant ite~s amount :o S.5 million ~i~r. 
ihis inciudes a ~lant for ~akin; ~rinted circuit ooards 
although this will be neavily underutilised. A major 
item of equi~ment is the iumerica11y controlled d~illing 
machine. This ~ould be f~lly utilised; indeed it mignt 
not Je possible to complete the driliing of 270 PCBs in a 
single shift. The test equipment is very costly, most of 
it being for the man packs. 

The buildings amount to 4360 square metres, with 
1510 square metres in assembly, work areas and laboratories; 
the remainder is stores, offices and services. The stan­

dard of building will be higher than for consumer products. 
ihe PCB section will be pressurised and dust free and the 
remaining areas are likely to be better fitted than a con­
sumer factory. A development labJratory is included. 7he 
site itself ~ill be larger, better equipped and more secure 
than consumer product plants. The project management and 
engineering costs will also be much higher than for a con­
sumer product factory. 

A comprehensive cost has been calculated for the 
hand-held VHF/FM transceiver. In order to allocate costs 
between the three types of transceiver, and hence to obtain 
an allocation for the hand held transceiver the weightings 
have been calculated. The hand-held transceiver is 58 
percent of the total assembly/test man hours and 60 percent 
of the total retail value (see Tables 1 and 2 for the dis­
tributions). Thus 60 percent of the capital cost anG opera­
ting cost has been a~signed to hand held transceivers. 

The comprehensive costs are shown i~ Table V C-5. 
60 percent of the capital cost has been assigned to hand hgld 
transceivers. The cost per hand held set is thus 1653 Birr 
(S789). 
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* 3000 hand held transceivers, 1000 VHF/FM man packs and 
100 SSB man packs (most items of equipment however have 
a capacity much higher than this). 
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TASLE 'I C-5 

:JMP~E~E~S!V~ :osrs OF SMALL MILITARY ~AD!O• 

MILL ION 3 IRR ?ER 

COST ITEM ; Local Foreign 
\ Currency C;J rrency 

Capital cost ( 6 0 ': of to ta 1 )I 3·_ t 84 5.917 
I 

Capital cnarge {17!:)*** 0.541 i. 006 

Parts 0.1~7 1 • 341 

Manpower { 6 0 ~) 0.422 
Other operating costs 0. 26 5 0.235 

1. 34 5 2.582 
~orking capita 1 0.047 0 • 11 0 

Licences & technical 
support •• ' i - I 0.816 

i I 
I 1 • 3 9 2 I 3.508 

I 

Percent 

28.S 71. 5 

* Hand held VHF/FM transceiver. 

** 
*** 

Taken as 20 percent of total co~ts. 

See Appendix A for explanation. 

YE~R 

Tota i 

9. 101 

1. 54 7 

1.458 

0.422 

0.500 

3.927 
0.157 

I 0.816 
I 

I 4.900 

100.0 

Perc;n t 

31.5 

29.3 

8.5 
!O. 2 

3.2 

! 6. 6 

100.0 
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The re:iil :>rice ~i: s~a:1 voiu:nes) of a iianc:-":e~:i 

miiitar:y t:-an5.:eil1er -,,as 5nowri in Ta:>le ~as Si300. 'ihe 

cost struct~re ~f :hese re:ail ~rices is never disciose~ 
~ut it can ~e surmi5ej xs fo11ow5:-

Hand held transceivers: 
~orks cost (incl. financing) 350 

Development _charges 150 

Selling mark-uos 300 

5?3GO per set 

It must be remembered that works cost ~or a de­
fence-related product of this type in a developed country 
will include substantially higher financing charges, very 
much higher local manpower cos~s (perhaps five times those 
of Ethiopia/. charges for land use, and a range of taxes. 
especially ccmpany taxation. 

It is assumed that ~he bulk supply of military 
radios to Ethiopia would not include the full selling mark­
ups shown above. For the purpose of direct comparison a 
figure of S1100 (2280 Birr) might be used. ihis is still 
greatly more than the probable cost of local manufacture. 
The oyerall savings and the local currency savings are 
large and make an overwhelming case for local manufacture. 
This is a product which can be made at well over the mini­
mum economic scale of production. Furthermore the low 
cost advantages of South East Asian production is not fully 
realised since most of these products contain a large 
element of development country design labour and factory 
costs. 
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Cabinets are needed for radios and ~elevisions. aased 
~n !he assumotions in the radio and te1evision ~refiles 
:he cabine: ~aKing is assumed to oe:-

radios 
televisions 

300,000 
20,000 

Local cabinets making is undertaken for almost every radio 
or teievision assemoly operation. The technology, plastic 
moulding or wooden furniture naking, is acquired early by 
all countries and so cabinet making does not pose techno­
logical ~roblems. It has important economic advantages 
oecause cabinets themselves are low-value bulky items which 
are relatively very costly to transport. 

Radio cabinets will undoubtedly be of injection moulded 
plastic, probably polystyrene or ABS (polystyrene is 2/3 
the cost of ABS). The moulding typically would consists of:-

:nain box 
front cover 
handle (in one or more parts} 
battery flap 

The trim would be designed into the plastic items so that 
presentation parts would not need to be imported. Some­
times a name and instructions can bP. ~ilk screen printed at 
the ra~io plant but this can be avoided by the use of an 
adhesive metal plate and of moulded-in lettering. The 
cassette radio, being around twice the price of the ordinary 
radio, probably justifies some appearance enhancement by 
the use of printed lettering and perhaps and adhesive 
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coloured stri:>. 

7eie~ision ca~inets are ~sually ~ow ~ade ~Y ~1ast~c 
injection ~oulding. This has the advanta;e of sim~ii­
fying assembly because structurai fixing points anc fixings 
for presentation ?arts can be ~oulded in, thereby sa~ing 
labour. However, the tooling costs for a large ClJine:s 
are n1gn and a large injection moulding machine is ne:ced 
3oth of these items need high 'roduction volumes to become 
amortised. A wooden case is advisable in Ethiopia. 7his 
solution is still frequently adopted. Som~ televisions 
in developed countries are still made this way, and most 
were until a few years ago. 

The wooden case consists of a long wooden strip with beve­
lled ends and three 'V' grooves cut across the strip. This 
can then be folded round into a rectangular box, open at 
front and back. An automatic glue dispenser coats the beve­
l led surfaces. Small wooden fillets and blocks are glued 
into the corners to sLiffen the box. A longitudinal groove 
along the ed~e of thE strip is also cut before folding. This 
forms the recess into which the wooden or plastic front 
panel is inserted and the case is folded around it. The 
front panel has cut-outs for the picture tube, speaker 
and controls. Additional glued wooden strips may be needed 
ai a fixing for the fibre card back of the TV. The wooden 
case can be made of veneered plyboard or it can be of chip­
board, around which a PVC veneer is machine wrapped and 
painted with a wood grain finsih. The former solution is 
usually more costly because of the higher real wood content. 

·The two plants, for plastic radio cases and wooden TV cases 
would be completely separate. Both plants have volumes 
sufficient to justify a separate shop for these products. 
However, both would obtain cost savings by being added to 

... I 
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existing moulding or furniture ~aking operations. 

The radio cabinet Jar~s would require probably two injec­
tion ~ou~ds, anc :wo snots (injections) to complete the 
four Jieces. This is 500,000 shots per year. With a 50 
second cycle this is 10,000 machine hours. Taking rough1y 
1400 ooerating hours/machine/shift year and using two shifts 

we have a requiremen: for use of 3~ injection moulding 
machines ~orking 2 shifts. {A half machine may be assumed 
if the production is added to a large works). The new 

area requirements are:-

Plastic moulding: 
Raw materials & finished goods stores 

Moulding shop 
Offices & services 

300 
220 

60 
580Sq.metres. 

ihe ~V cabinet making is based around the following 

operations:-

Plyboard slitting band saw 
Edge and long slot milling machine 
'V' groove router 
Small cutting tools and band saws 
Pneumatic jigs for assembly 
Spray booth 
Sanders and polishers 

A single line can cope with the volume of 75 cabinets per 
day. This is 5 minutes per cabinets. The areas are:-

TV cabinets: 
Stores 
Cutting shop 
Cabinet shops 
Offices & services 

240 
120 
180 

50 

590 sq. metres 
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3oth the ?lastic ~oulding a~d :he ~ooden cabinet ~aking 

would ~e ~djed to existing o:erac~ons. It is hignly un­

likely :ha: ne~ Jiants Aou1d be s~t uo at the ~adio/TV 

fac:ory. 71e cor.str~c:ion of new plants ~ould cost ~Gre 

and wo~id also fail to ~ake the fullest use of exis:ing 

craft aid technical ski11s in ~ddis ~baoa. 

~anning scheaules are shown in Appendix 3. The airect 

la~our force for both r~dio and TV and the about the sa~e. 

at 13 people. The radio cabinet making plant however 

works :wo shifts since it contains expensive machinery and 

tooling. Including tooling :he investment is around iS0,000 

oirr per direct employee. ihe TV cabinet plant has less than 

half investment and works only one shift. ~n both plants 

the fact that the workshops can be added to existing works 

~ermits the addition of a relatively small number of in­
direct employees. 

Mater-ials costs are shown in the summary Tables 1/0.3 anc:: ~ 

the plastic nibs :or the radio cabinet must be imported. 

It is assumed that the materials for the TV cabinets, 
mainly plyboards, will largely be available from local 
resources. 

Investment requirements are shown in Table VD.1 and 2. The 

high cost of injection moulding machines makes the radio 

cabinet machinery appreciably more expensive than the 

building. The reverse is true with TV cabinets. 

The comprehensive costs are shown in Table V0.3 and 4. In· 

both cases, the costs are comparable to the costs of similar 

articles in Europe. Radio cases are not of course made on 

a large scale but the estimate for Ethiopia is probably 

about 10 percent above the cost in Europe. Comparable TV 

cabinets have made in the UK recently at a cost of about 

.... I 



20.7 3irr ~nich ~akes :~e ~:hi~Jian estimate in this 

~rofiie ibo~t 8 ~ercent nigher. Soth radio and TV 
cabine~s would cos~ much more if imported in:o Ethiooia. 

The cost/price and foreign currency situation is 

rised below:-

Imported price estimate 

Ethiopian cost 
Foreign exch'\nge in 

Ethiopian cabinets 

Radio ~11 
I W 

Cabinet Cabinet 

3irr 

2.5 26.9 
2. 1 22.5 

1.5 4.0 

summa-

The TV cabinet estimates exclude the back to the cabinet. 

This is a very heavy fibre card which is usually printeG 
with warnings and slit so that it can be glued to the 
required shape. This is then screwed onto the wooden 

cabinet frame. This can probably be supplied entirely 

from local resources at a cost of about 5.2 Birr. It 
will be more appropriate in Ethiopia than the modern 

alternative of a plastic moulded back. 
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Thousand 3irr 
::ost Item Loca1 :-ore1 ~n .ota1 

Currency Currency 

Machinery i ·- ·-- 170 !:l 1::>::> 
Installation - ! 17 17 
Furniture ! Fittings 12 i3 25 
Vehicles (part of} ' 46 50 ... 
3uildings 530 sq.m at 350 Birr I 326 176 502 ,-

I 374 390 764 
Project eng. & :nanagerr.en t I 28 29 57 
Preoperating cos~s I 7 7 r-

! 409 419 828 
! 

TABLE V D.2 

INVESTMENT IN RADIO CABINET MAKING 

Thousand Birr I 
Cost Item I Local Foreign I Total 

Currencv Currency 
Machinery; moulding 61 617 678 
Other (incl. spray booth) 7 58 65 
Installation 7 30 37 
Furniture & fittings f 2 13 25 
Vehicles (part of) 4 46 50 
Buildings 580 sq.m 850 Birr 320 173 493 - - -

411 937 1348 
Project eng. & management 25 76 101 
Preoperating costs 11 34 45 - - -

447 1047 1494* 

* Excludes 0.28 million Birr of tooling. This is added as a 
tooling charge to the operating costs. 

I 
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-~aL,.. :,... c V D,3 

CCM?REHE1SIVE COST RADIO CABINETS 

i 

' 

Cost Item 

I Caoita 1 cos't 
I Working capital 

I Caoital charge {15~) "' I we· charge ( 1 O:) 
1 Too1ing charge 

Operating costs: 
Materials 
Labour(17 at 4000Birr) 

i Other costs 
T 0 T A L 

Millian Birr ?er Year 

! 

I 
I 

I 

i 
Loca 1 : 
Currenc~~ 

0.447 
0.039 

0 067 . 
0.004 

-

0.010 
0.068 
0.015 --
0.164 

! 
' I 

I 
I 

I 
I 

126 .::J 

' Fore1an i 
Currefic;A 

1.047 
0.053 

0 157 . 
0.005 
0. 112 

0.107 
-

0.086 --
0.467 

Total 

1.~94 
0.092 

0 224 . 
0.009 
0.112 

0. 'i 17 
0.068 
0. 101 --
0.631 

rercent I 
74.0 I 10C .0 

TABLE V D.4 
COMPREHENSIVE COST TV CABINETS 

I Million Birr Per Year 

Local Foreign Total 
Cost Item Currency Currency 

· Capita 1 cost 0.405 0.419 0.828 
. Working capital 0.073 0.005 0.073 

Capital charge (15i) 0.061 0.063 0.124 
WC charge ( 10~) 0.007 - 0.007 
Operating costs: 

Materials 0.149 0.017 0.166 
Labour(17 at 3600 Birr) 0.060 - 0.060 
Other costs 0.092 - 0.092 - - -
T 0 T A L 0.369 0.080 0.449 

Percent 
82.2 17.8 100.0 

Perce::t 

. 
i ' t.4 . 
i 17.8 ' 

35 5 

i 

' 
18.5 I 

I i0.8 I 
16.0 I 

I -- l 100.0 i 

I j 

l 

I 

i 
Percent 

27.6 
1.6 

37.0 
13.3 
20.S -

100.0 
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LOUOS?EAKE~S 

These are assumed to ~e ~ade for raaio and TV at 32G.OOO 
per year. Typically the radio speakers are 3-! incn 
diameter. TV speakers are 5-6 inch diameter but are 
often oval. Round speakers are easier to make and would 
be ?referred in Ethiopia. 

The louds?eaker are the movirg coil type. The product 
range will be limited if the range of machinery is to be 
sensibly limited. Production volumes usually run into 
several millions (typically 2-3 million) at a single 
~lant •. There ~s for example, only one speaker manufac­
turer in the whole of the UK, and about four serving most 
of Europe. 

The form of the lcudspeaker is snown 1n Figure VD.5. ~­

paper cone is fixed to a wound :oil which is susoended 
over a metal ~ole piece and sur·ounded by a ma~~et. ~hen 

the coil is energised by the elc.trical audio signal it 
moves to and from on the metal pole piece, thereby causing 
the paper cone to push the air outwards, causing sou~d 
waves. 

The sheet metal bowl is cut, punched, pressed and finished. 
The magnet (unmagnetised) is attached to it and the work 
is cadmium plated. The voice coil is then attached by 
a light suspension and fitted over the pole piece. The 
clearance is about 0.001 inch. The v~ice coil itself is 
a precision item, wound in two layers around a paper tube 
usin~ a lathe. The loudspeaker cone is then glued to tha 
voice coil unit and the speaker metal bowl. Each glueing 
stage is followed by oven curing. Finally the magnet is 
magnetised. The assembly section must be maint~ined fairly 
dust free. 

. .. I 
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pole pieces 

\ 
\ 

welded 
;oint~ 

ring magnet 

glued 
joints -

paper cone 

FIGURE V 0-1 CONSTRUCTION CF A MOVING 
COIL LOUDSPEAKER 

electrical connections 
(resistance welded) 
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The.s!eel for the ~owl and the magnetics must be imported 
~ut can :e ~acnine Jressed, punched, finished etc, loca­
lly. ~he ~oice coils and oa~er cones must be imported. 
They are ~recision items made in huge quan~ities. 

A tyoical manning requirem~nts is given in Appendix 6. 
The j5 empioyees is equivalent to 12 minutes cf work per 
loudspeaker. {in high volume, production with more mecha­
nisation the figure fal~s to around 3 minutes. Work would 
best be carried out at a small number of work stations 
served by a conv~yor belt • 

The operating costs are summarised in Table VD.5 and the 
capital costs in Table VD.6. The largest them of capital 
cost is the building, the space requirements of which are: 

Press shop & tool racks 160 
Assembly shop(dust free-
area) 200 
Materials & product Stores 240 
Offices 60 

660 sq •. metres • 

The comprehensive cost is presented in table VA.7. The 
annual sum of 1.228 million Birr is equivalent to 3.8 
Birr ?er speaker. The ex-works cost of a speaker in S.E 
Asia is 2.2 Birr. This could ~e deliveree to Addis Ababa 
for 2.75 Birr. The locally made speaker would cost 38 
percent more than the import. Indeed the materials alone 
cost the same as the ex-works speaker from SE Asia. 

... / 
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TABLE 'ID.5 

SUMMARY OF OPERATING COSiS FOR SPEAKER MANUFACTURE 

Million Birr Per Year 

I Item Local foreign Total 
Currency Currency 

Purchased parts: I 

I Steel materials 0.03 0.35 0.38 

I Paper cones - I 0.03 0.03 
Consumables 0.04 I 0.24 0.28 --

0.07 t 0.62 0.69 
Manning 0 .14 - 0 .14 
Other operating costs: 

Utilities 0.07 - 0.07 
Maint. materials &Spares 0.01 0.02 0.03 
Vehicle operations 0.02 0.02 0.04 
Expenses 0.02 0.01 0.03 - -- --

0.33 0.67 t.00 

i. 
I 

I 
I 

I 
I 
I 

' 
l 
I 
l 
I 

·I 

f1 

I: 
r 
ll 
D 

I 
I 
I 
I 
I 
I 
( 



I 

.1 
] 

1 
J 
, 

' 

. , 
i 
I 

--
j 

I 

I 
' 

I 
I 

I 

184 

TABLE V 0. 6 

CAPITAL COST SPEAKE~ MANUFACTURE 

Thousand Birr 

: I Cost Item · . 
Local Foreign . 

i I Currency Currency l 
I 

Plant & equipment(cif ,Port}: I 
Shears & punches I - 26 
500 tonne press I - 28 
Welding & Riveting I - 4 
Coil winding I - t7 
Curing oven - 30 
Curing tunne 1 - 46 
Conveyors - 40 
~~gnestisers/demagnetiser - 60 
Test gear & jigs - 30 
Tank & plating gear - 8 - -

- 289 

Freight in Ethiopia 26 -
Equipment installation 8 8 
Office furn., equip.Fittings 20 20 
Vehicles 17 168 
Buildings660 sq.m at 1000Birr 429 231 

- -
500 716 

Project eng. & Management 68 23 
Preoperating expenses 2 13 

- -
570 752 

. 
Total I 

i . 
i 
I 

I J 

26 
28 I 4 
17 I 30 
46 
40 
60 
30 
8 I -

289 I 

26 
16 
40 

185 
660 
-

1216 

91 
15 

-
1322 
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TABLE '/D.7 

c::'1PREHENSIVE COST OF LOUOSPEAKrns 

Million Birr Per Year ! 
Cost Item I Local Foreign Total I Percent 

Currency Currency 
i 

I i 

1.3221 Capital Cost 0.570 0.752 
Working Capital 0 .160 0 .130 o .290 I 

Capital charge(lS:) 0.086 0 .113 0 .199 16.2 
WC charge (10:} 0.016 0.013 0.029 2.4 
Operating costs: 

Materials 0.070 0.620 0.690 56.2 
Labour 0 .140 - 0.140 11.4 
Others 0.120 0.050 0 .17~ 13.8 

- -- --T 0 T A L 0.432 0.796 1.228 100.0 

Percent 
35.2 64.8 100.0 

---
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TE:L::?liONE SEiS 

7his ~rofi;e is Jased ~n lSGOO per year. lhe two tec~­

no1og~es for telephone handset manufacture are very 
.• -.f: . 
a1r.e.~nt. The older rotary dial type is mainly electro-
mechanical. The printed circuit board is small, with 
aJout 4 components, ard the construction is essentially 
designed for mar.Jal assembly. The bell system is usually 
of the solenoid type with a clapper ringing two bells, 
and it needs a transformer. A substantial metal bridge 
carries the dialling mechanism and switch. 

The modern lightweight digital telephone is based o~ ~rin­
ted circuit board technology. There are aroun~ 50 elect­
ronic components on the board, including several integra­
ted circuits. The bell is a small loudspeaker. Dialling 

is ciigital. 

The method of manufacture of the two types is completely 
different, and the cost structure is different. PCB based 
telephones have been introduced in Europe within the last 
few years but there are still more electro-mechanical 
rotary dial phones is use. Ethiopian telephones are almost 
entirely electro-mechanical and are expected to remain 
that way in the immediate future. It is however prudent 
to consider the relative costs of the two technologies. 

These are set out in Table VA. 8 

The largest single cost item ii ~he digital telephone is 
the assembled and tested printed circuit board estimated 
at 18 Birr when made in Ethiopia. It is assumed that the 
PCB is made at a radio manufacturing plant where over 
300,000 PCBs, are being made and assembled for radios and 
hence some economy of scale is obtained. The largest 
single item in the rotary dial telephone is the dialling 

... I 
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TABLE 'J 0.8 
COST COMPARISON OF TELEPHONE TECHNOLOGIES 

I i 
Birr Per Set I 

Mod. PCB-diqital I Rotary dial I 
! 
I 

Cost Item Total Foreign Total Foreign I 
Currency Currencv I 

I 
Operating costs: I Moulding* 12 9 to 7 

PCB* 18 14 4 3 

Dialling unit - - 16 16 
Other parts 20 17 20 19 - - - -I 

50 40 50 I 45 I 

I I 

labour (assembly) 4 - 5 I -Other operating costs 4 3 5 3 

Cap. charge (assembly) 6 4 7 5 - - - -
64 47 67 53 

*Locally made, includes labour, capital chrges etc., The PCB 
is assumea to be made at the same scale as in radio manufacturing 
at 300,000 radios per year; it is thus more economical. 
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unit ~hicn would oroDably be imoortec completed at a 
cost ~f about i6 3irr. 

~her. ~he ?CS for the digital phone is made locally then 
~here appears to Je a small overall cost advantage in 
favour of digital phones. 7here is also a foreign curr­
ency cost advantage. if however the PCS is imported then 
these aavantages are lost as the following figures show:-

! t: is 
phone 
plant 

8irr/set 
Total 
cost 

Rotary dial phone 67 

Digital with local PCB 64 

Digital with imported PCS68 

Foreign 
currency 

53 
47 

53 

therefore important to note that the digital tele­
is compatible with a modern consumer electronics 
but the older electro-mechanical dia1-type phone 

is not compatible. 

Telephone are normally made at volumes which permit full 
utilisation of moulding shops, effective use of ?CB plants 
and allow assembly at rates approaching a 30 second time 
cycle. This suggests economies of scale at 200,000-
300 ,000 per year. At this level modern hand sets were 
made with an ex-works cost of around S22 (46 Birr). These 
phones could be delivered in volume to Addis Ababa for 
around 6S Birr (excluding tariffs). This is comparable 
to the cost of local ~anufacture. Recently however Hong­
Kong has established telephone handset manufacture on a 
large scale and cost~ seem to be falling again. It 
is·i 1 i lcely thit t the cheapest sources wi.11 111.ake handsets at 
SlS-20 each, delivered to Addis Ababa.at S0~6o· itrr each. 
On this bash locally .. made phones would not compete with 
duty-free imports. 

... I 
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i. 5ize of ~thiooian Ina~stry 

Ethiopia is a country with a iar;~ pooulation but a very 
small industrial sector. In :he ~or1d 5ank 'World ~evE­
lopment Report - 198d' Ethiopia is listed as the ~orld's 
second ?COrest country (equal with 3angla:esh, after Chad). 
This under-development has meant that industry in general 

. 
has only emerged in recent years and that manufacturing 
industry is extre~ely sma11. In i981 the value added ir. 
manufacturing industry was only S349 million (at 1975 
prices). The economy as a whole did not grow during ~he 

period 1970-i982 although industry grew at 2 percent per 
year. Despite widespr~ad poverty and foreign currency 
shortages the country is now making very serio•r~ eff­

orts to develop the industrial sector and an ambitious 
plan exists for the next decade. Nevertheless. the very 
low starting point and the cur~ent econc1ic problems will 
limit growth, especially in high technology areas. 

It is pertinent to compare the EthiQpian industrial !ector 
with that of other developing countries, especially with 
tho~e whose electronics developments have a1·oused interest 
and admiration. Table V! A - 1 lists the GDP, industry 
and industrial growth for selected countries. The GDP 
of the industrial sector in Ethiopia was S640 million in 
1982, having grown at 2.0 percent per year during the pre­
ceding 12 years. This industrial growth was better than 
that of some of the poorer countries (e.g. Zaire, Tanzania, 
Ghana, Zimbabwe) and was higher than some industri~lised 

countries (e.g. UK and USA). But !he present total size 
of industry is small compared to countries now making 
great strides in electronics :-
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iABLE VI A -
[NOUST~!AL ACTIVITY IN SELECTED COUNTRIES 

?ercent of Country : Value of incustrial ! Annual 
I 

growth 

Country i GDP industry GDP SUS ;:,i 1 i icn 
(1982} 

iindustry ?970-32 

Sangladesh~ 

Ethiopia 
Zaire 
India 
Tanzania 
China 
Guinea 
Niger 
Sri Lanka 
Ghana 
Pakistan 
Kenya 
Sudan 
Indonesia 
Zambia 
Egypt 

Thailand 
Philippines 

Zimbabwe 
Nigeria 
Morocco 
Malaysia 
Korea 
Brazil 
Portugal 
Singapore 
Ireland 
UK 
USA 

(1982) 

i4 

16 

24 

25 

15 

23 

30 
27 

8 

25 
22 
14 

39 
36 

34 

28 
36 

35 

39 
31 

30 
39 
35 

44 
37 
35 * 
33 
33 

I 

I· 
I 
I 
I 

! 

I 

1.53 
0.64 

1.20 
39.20 
0.69 

24.55 
0.40 

0.47 

1.19 

2.50 
6.17 

1.17 

1.30 
35 .16 

1.38 

9.00 
10.30 

14.35 

2.07 
27.97 
4.56 
7.76 

26.68 
86.96 

9.37 
5.42 
5. 15 

156. 16 
993.17 

; 

Source: World Bank Development Report 1984 

• Estimate 

16 ;>ercent 

8.7 

2.0 
-Q. 9 

4.3 

1.5 

8.3 
.... .c:. 

10.a 
4.2 

-2.4 

5.~ 

8. i 

5.8 
10.7 
0.4 

8.3 
9.3 
8.0 

-1.9 
4.8 

5.3 
9.2 

13.6 

8.2 

4.4 
8.9 
na 
0.2 
1 • 9 
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~ndia 

C:-tina 
cgypt 
7ha i1 and 
?hi 1 i ppenes 
~-ta 1 ays i a 

Korea 
Singapore 
Ireland 

•a• 
I - I 

Size of industrial GDP as a 
~u!tiplier of Ethiooian industry 

6 t 

38 

14 

16 
28 
12 
41 

s 
8 

Even in the 1960s when these and other developing count­
ries began their electronics drive they were much bigger 
than Ethiopia. 

There are opportunities in electronics for Ethiopia; and 
these opportunities can make an important contribution to 
Ethiopian industry. Sut the scale and range of the acti­
vity will reflect the low starting point. 

The nature of Ethiopian industry can be seen from various 
data extracted from the Ministry of Industry Statistical 
Bulletin 1984, and shown in Table VI A - 2. iotal permanent 
employment in industry in 1982 was 95,400, of which about 
84 percent was in food and textile industries. Engineer­
ing industries form a very small part of the total. 

Capital investment in industry amounted to 59.4 million 
Birr in 1981, equivalent to 620 Birr per person employed. 
Investment was 91 percent higher in 1981 than in 1980. Net 
book value of assets was 205 million Birr, equivalent to 
2150 Birr per employee. Again food and textiles acccunt 
for around 85 percent of investment and assrts. In tradi­
tional engineering industries with slow replacement the 
replacement value is typically about 4 times the book value. 
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TABLE VI A - 2 

ETHIOPIAN INDUSTRY, 1981-1982 

i 
I 

of Total ~o. I capital l Book value of 
Sector employees I investment in I assets 1381 

1 9 8 1 S mil l i o nl S m i1 1 i o n 1982 I 
Food, beverages & I I tobacco 42,400 43.4 

Textiles, fibres I 
& leather 37,400 6.5 

Wood 3,900 0.4 

Paper & printing 2,400 0.6 

Chemicals 2,300 0.4 

Building materials 3,000 5.7 

Engineering 2,000 0.7 

Share companies 2,000 1. 7 

Total 95,400 ::i9 ,4 * 

Source: Worked up from Min. of Ind. Statistical 

Bulletin, 1984 

Birr converted to S at 2.07 Birr/S 

All figures rounded 
* 59 pP.rcent in foreign currency 

128.3 

49.5 
1.8 

3.5 
5.8 
4.7 
3.8 
8.0 

205.4 
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!f this figure is applied in Ethiopia then replacement 
value of assets is 8600 Birr per employee (S415Q) 
which is very low, and indicates a very low techn~lo~y 
industry. 

Nearly 60 percent of capital investment was in forei~n 
currencies. Since a high proportion of fixed assets is 
in buildings it may be expected that with increases in 
investment. proportionally more of future investment will 
be in machinery. This has a higher foreign content. 

2. Planned growth of the economy 

the 10 Year Perspective Plan forecasts 10.8 percent 
annual growth in output of the industry sector, as 
shown in Table VI A - 3. According to the Ministry 
of Industry the manufacturing element of industry is 
expected to grow at 7 percent/year overall and that part 
of irdustry which includes heavy industry and er.gineer­
ing (including electronics) is expected to grow at 12 
percent per year. The main thrust of industrial develop­
ment will however be in food ·and commodity industries. 
Nevertheless, as the Table shows, industry is expected 
to grow from 16 percent of GOP in 1984 to 24 percent 
by 1984. This is a most ambitious target and could 
only be achieved if every practicable project is siezed 
upon and implemented quickly. During the period 1970-
82 such an industrial growth performance was achieved 
by very few countries. Out of the 70 or so lo~ income 
and lower-middle income countries (World Bank classifica­
tion) only Indonesia, Cameroon, Congo, Ecuador and 
Paraguay realised such growth. Of the upper-income 
countries only Jordan and Korea exceeded 10 percent 
industrial growth. 



TA 5 LE ·: I A - 3 

?LA~~E~ G~OWTH OF SECTOR GOPs 

Sector ! GOP in Eillion Birr (1982 vlues} l 
I 

I I 

Agriculture 4 .21 1 4.55 5.99 I 6.49 
Industry 1.42 1. 73 2.39 I 3.97 
Services 3. t 5 3.50 4.31 6. t 3 

I 1984 ! 1986 1· 19a9 1984 I i 

-- - -- -
Total 8.84 9.78 I 1t.79 t6.S9 

I I 

I I Trcent) 
Agriculture 48 46 43 39 
Industry 16 18 20 24 
Services 36 36 37 37 

-- - -
Tota 1 

1
1 oo 100 100 100 

! 

Annual 
growth 
percent 

4.3 
10.8 
6.9 
--

6.5 

Source:- Simp1ified and rounded from 10 Year Perspec­
tive Plan 
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?lanned industrial investment is shown in Table VI 
A - 4. During the 5 year period to 1989 it amounts 
to 2.31 ~ill ion Sirr, averaging 462 million per year, 
of which new ?rojects account for 220 million/year. 

The implication of the Plan is for fixed investment 
to incr~ase from 11 percent to 28 percent of GDP, as 
Table VI A - 5 shows. At this level it considerably 
exceeds most industrialised countries. 

3. Foreign exchange 

Availability of foreign exchange is and will re­
main a serious brake an economic growth. According to 
the 10 year perspective plan, foreign financing is 
intended to contribute 44.5 percent of the total in­
vestment requirement over the next ten years. ?art 
of this foreign currency no doubt is expected to come 
from increased exports. These a~e planned to grow at 
10.9 percent per year, which is appreciably faster 
than imports. 

Ethiopia's foreign currency reserve position is ex­
tremely weak. In 1982 gross international reserves 
amounted is S277 million which was equal to only 3.6 
months of imports (World Development Report 1984. The 
country had a balance of payment deficit of $196 million 
in 1982. A continuation at that level would have ex­
hausted the foreign currency reserve early· in 1984. The 
position is thought to be more serious now and imports 
are being cut still further. In this climate sub­
stantial industrial investment. a ~rerequisite of strong 
industrial growth, seems unlikely. 

Opportunities to exist for business Joint Ventures. 
The proclamation of January 1983 sets out the conditions. 
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I 
TABLE '/I A - 4 

FUTURE NATIO~AL I NVESDtErH I 
I I Million Birr ~er year (1982 values)! . 

I 

! Sector 1983 1984 i Av. Av. I 
10-year I I Av. 1 

i est. 1985/ 1987/ 19901 I Total 

! 
86 &9 94 i 1985/94 

I 

I r 

I I ' 
jindustry: 
State sector: I I Reh.ab i 1 i ta ti on 41 63 79 47 55 I 572 

Expansion 8 30 52 144 45 760 

I New projects 149 235 155 366 467 3742 I 
1
small scale 4 5 11 15 25 192 

I I D I 202 333 297 572 592 I 5266 
I 
I 
jAgriculture na na 501 709 1003 I 8144 I . 
•Energy 159 203 306 241 190 I 2283 
I 

I : Mining 51 65 176 362 114 2000 
D I 

i Transport & com. na na 391 515 290 3777 

I Water 54 114 201 258 245 2400 

I I C'lnstr. & housing na na 369 476 661 5475 
r 

: Health & education na na 151 158 168 1617 

' I i Trade & tourism na na 49 114 98 929 

! Other 40 78 54 2203 

I I I 2481 3483 3415 34094 
I 
i 
' I ' . 
I percent 
! 
' ; Indus try as percent ( 

of period total 12.0 16.4 17.3 15.4 

n 
• 

H 

" 
' I 
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TASLE VI A - 5 

SOME NATIONAL ECONOMIC FORECASTS 

1984 
I 

1986 1989 1984 

Billion Birr (1982 values} 
Gross Dom. Product 8.84 9.78 11 . 79 16.59 
Fixed investment 1.10 1. 71 2.93 5. t 9 

{percent) 
Fixed investment as 

percent of GOP t 1.3 15.8 22.5 28.3 
Billion Bir (1982 values) 

Exports 1.08 1.41 2.61 
Imports 1.65 2. 12 3.26 

Ratio 
Exports/imports 0.65 0.67 0.80 

GOP/capita * 282 295 ' 327 397 I 

Source:- 10 Year ?erspective ~lan 

* Equi~alent to approximately 3~ percent per year. 
During the period 1970 - 1982 the GOP grew at 2.2 
percent per year while the population grew at 2.0 
percent (World Bank Statistics). This represents 

. _ a.declin~_in~GOP/capita. 

** Foreign financing will be 44.5 percent of the 
total. 
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These include a 5 year tax holiday and zero tariffs. 
Dividends can be remitted overseas with only 10 percent 
tax oaid. The economic and political uncertainly has 
nowever disco~raged prospective partners. It is interesting 
that at present there ar' no Joint Vent~res, nor are 
there any discussions underway likely to 1end to a Joint 
Venture. 
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4 Deve~opment Planning Criter~a 

At this point we most formulate the criteria against 
which the electronics ~rojects, and other industrial 
development should be j~dged. 

In discussions at the Ministry of Industry fcur essen­
tia 1 criteria were mentioned : 

t. Satisfy basic.needs: at present even edible 
oil.flour, textiles, soap etc. still have 
unsatisfied demand. 

2. Strengthen agricultural links: Industry has 
second priority to agri~ulture in the ten Year 
Plan. Anything that supports and improves 
agricultural output and food processing has 
very high priority. 

3. Improve foreign currency balances. Forty per­
cent of manufacturing current imports (exclud­
ing capital} are in foreign currencies. In­
dustry consumes $400 million per year of foreign 
exchange. Exports of manufactured goods are 
less than $100 million. The main thrust of 
industry development will be to upgrade the 
resource based exports such as leather and 
textiles. 

4. Links to future heavy industry. For example 
projects supporting the transport industries. 

In discussion at National Metalworks Corporation a fifth 
criteria was suggested. 

• 
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~reation of employment. There is substan­
tial unemployment ar.d also underemployment 

at work. 

These observation provide a very good guide. A suggest­
ed listing of criteria is set out below and the electro­
nics projects are measured against these criteria later 

in this chapter. 

Foreign exchange 

volume of import substitution possible 

potential export earnings 

foreign exchange invested at outset compared to 
annual foreign exchange saving. 

to agriculture 

to existing industry 

to future industry 

Project characteristics 

Appropriateness of the product 

Appropriatness of the technology 

Size of the project (investment) 

Job creation 

Investment / job 

Ability of the project to be postponed 
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Performanct! 

Need for protection 

Profitability 

Security of demand for product 

Robustness of project against economic change. 
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B • INTERNAT!ONAL EXPERIENCE 

t. Country Profi 1 es 

A study of electronics development in non-indus­

trial ised countries was made with the intention of ex­
tracting basic lessons which could be applied to Ethiopia. 
Some visits were made and a literature search was con­

ducted. The mai':l countries .considered were: 

Korea 

Ireland 

India 

China 

Philippines 

Sri Lanka 

Thailand 

Taiwan 

Experience in other countries has also been taken 
intu account but the above eight countries serve to draw 
attention to the main messages. Brief accounts of their 

deveJopment are contained in the following pages. 
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KOREA 

Began in i959 with radio manufacture (70,000 radios 
in 1951);exporting began in 1972. 

Foreign ~nvestment encouraged through tax reliefs, 
low duties and concessional financing. Free zones 
were tax free for 5 years. 

Component companies inYested. Growth in the t970's 
was 45 percent/year {general manufa:turing was 18i 
percent) 

By 1980, electronics was 4 percent of GNP. 12 percent 
of all exports, and employed 155,000 employees. 

Korea has exported electronics from the beginning. 
1971 output was S138 m with 64 percent export. In 
1980 it was S2.85 billion with 70 percent export. 
By 1983 it had risen to S5.5 billion. The export 
volumes are not though to have fallen. 

Production is concentrated in components and consumer 
electronics.1983 figures are 

components* 
consumer 

43 percent 
40 

industrial 17 " 
* especially semiconductor devices. IC's were 22 

percent of all components in 1980. 

By 1975 wholly owned foreign companies accounted for 
51 percent of exports. Including also the Joint 
ventures. the total was 74 percent of exports. 

Foreign and JV companies accounted for 50 percent of 
exports in 1979, and 55 percent of 'reduction. 

By end-1977 foreign investment exceeded S156 m with 57 
percent direct and 43 percent JY capital. Of the JV 
capital 60 percent was from Japan and 33 percent 
from USA. 
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More than j of foreign investment is in ~arts and 
components. 

7he industry is not weil linked. Value added was 
29 percent in 1974 and is thought to be similar now. 
The companies {mostly forei~n owned) are compl~tely 
separate, not being integrated at all within Korea. 

Production includes 5 m 8/W TV's and 4 m c~lour TV's. 
76 percent were exported. Component volumes can be 
judged from Korean Electronics Company {KEC) with 
annual outputs of 960 m transistors, 120 m diodes, 
60 m LCD's and 24 m !C's. 

Korean growth has been administered through a series 
of 5 year plans which have also embodied Electronics 
Development Plans. Early protection was covered in 
the 1969 'Electronics Industry Protection Law'. 

The latest Plan designates 31 electronic items of 
'strategic' importance and 25 items of 'key' importance. 

A 5 - point strategy now exists 

to acquire foreign technology 
to prctect the home market 
to reverse the 'brain drain' of Koreans 
to pressure the local companies into using 
Korean chips 

to use economies of scale in home markets 
to achieve export pentration. 

Already Korea finds that Japanese companies are re­
luctant to hand over technology. 

aut Korean companies are developing their own tech­
nology. ·'Samsung· is setting up a design and pro­
totyping facility in California. 
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The Korean - owned companies are mostly conglomerates 
and often electronics is on1y a pa.r·t of ::he total. 
Hyundai, iucky Gold Star, Dae ~oo and Samsung, the big 
fou~.will spend 52 bn in the next five years to develop 
the 256 K dram (memorychip). 

The Korean Government will invest S28 m in semiconductor 
development in 1985-87. It monitors indi~idual company 
performance closely, tQrough the Ministry of Commerce 
and Industry, apply selective incentives and disincentives. 

Government policy is now to develop technology-intensive 
industrial electronics; to diversity exports and exploit 
domestic markets (to buffer the world trade movements). 
They plan to sustain growth, develop component (chip) 
industries, increase research, and new product develop­
ment, and achieve orderly linkages between the suc­
cessful large firms and the smaller companies. 

IRELAND 

Electronics began in 1960's. Some con:;!1mer product 
assembly plants were established by UK and .continental 
firms but local market was too small. 

During 1970's,especially late 1970's/the IDA (!rish 
Development Age~cy) actively sought foreign investment, 
not very successfully at firs~. They put together a 
small electronics team for this purpose. 

Initially the companies were small, state-of-the-art, 
and cash-hungry. They were attracted by the incentives. 
Cash grants1 in some cases up to 60 perce t, gr~nts to 
cover 100 percent of training and part of R & D / t:-x 
free profits (now 10 percent of new investments) and 
a range of administrative support to start up. Until 
recently none of the top 5 USA companies were there. 
Now they have most, including IBM. 
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Current production is neariy all exported (over S0.9 
billion). Employment is 20,000 (it was 5000 in 1972). 

Al 1 manufacturing industry is around to0,000 people. Electro­, 
nics is about 5 of manufacturing. 

Output is concentrated in office machines and dat3 pro­
cessing. Recer.tly this has grown faster than other 
areas due to investment by USA computer companies. 

Office machines & dp 63 ~ercent 
Telecommunications 10 II 

Compor.ents & equipment 10 II 

Prof. scientific and control 17 II 

IDA strategy is now to concentrate on end-products but 
with a small number of IC plants to support them. 

INDIA 

Bega~ with radios in 1960'> and rv•s around 1970. 
First efforts in private sector. 

Foreign investment not encour~ged (repatriation of 
divendents not permitted} 

Exports represent very small proportion of production 
(1975-4.6 percent; 1978 - 7.1 percent; 1980 - 5.3 percent). 

Production grew at 16.7 percent/year in 1970's to S995 
million in 1980. 

India quickly moved into communications equipment, com­
ponents and control, instrumentation and industrial 
electronics. 
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split i 3 consumer* ... 27 percent 
communications 23 II 

components* 21 n 

control/ind. 17 II 

aerospace/defence a II 

computers 4 II 

tubes 12:; SC devices 19:; passive comp. 32%; 
electromechanical, eg. tape mechanisms, 37:. 

including 980,000 radios and 400,000 TV's 

Structure is 150 'organized' compani~s and 2000 small 
scale industries. ~ of component companies are Govt. 
owned because of capital intensity and need for econo­
mies of scale. Most of the 10 computer firms are 
private, some are public/private. 

Early technology was E. Bloc. Some Russian technology 
new in computers. Only 2 computer firms have foreign 
technology support. There is discussion of USA tele­
communications support. Govt (Dept. or Electronics) 
funded 18 Electronics Test and Development Centres, 
and encouraged Functional Industrial Estates (now 11). 

Govt. has now established a National Centre of Develop­
ment of Telematics, and is setting up a National Silicon 
Facility, which may also export to E. Bloc. 

50 - 60 percent of TV components are imported. Small 
firms pay high prices. Govt. is to bulk-buy under a 
new 'Materials, Technology, Brand Name' scheme. 
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CHV4A 

With China's huge market manufacture began in the 1950's, 
with complete projects imported from USSR and East 
Germany. 

In the 1960'~ China imported complete production lines 
for semiconductors etc~ from Japan. UK, France and 
Switzerland. 

In the late 1970's development had pr9gressed to the 
point where 11 contracts were signed with western 
countries for specified packages uf production equip­
ment/technical support (total S240 m). 

In 1980 the China Electronics Import and Export Corpora­
tion was established. This now buys equipment and 
technology (600 equipment contracts in 1982/and 36 
technology contracts). 

In 1979 the 3000 companies began to be rationalised. 
By 1981 there were 2400 companies employing 1.3 million 
people. 

In 1982 China made 15.6 million radios, 3.3 million 
cassette recorders and 5.7 million TV's. Radios in­
creased by only 30 percent from 1979 but TV's increased 
nearly 12 times. 

Consumer products and broadcasting equipment are still 
the main element of manufacture but other areas are 
growing fast. In 1981 the split was 

Broadcast TV, radio audio 37 percP.nt 
Radio. telecoms, instruments 26 • 
Corapon en ts 21 • 
Semiconductors 12 • 
Vacuum devices 4 " 
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There is substantial foreign investment in China although 
th~ amount in electronics is not specified. Joint Ven­
tures are now cornmon. Japanese companies are providing 
microprocessor and logic chip technology after us~ 
companies were banned from doing so. Japan is also 
now providing iV and VTR technology. 

Joint venture~ have all import duties waived and pay no 
-

taxes for 2 years. Taxes are reduced to ! ·in next three 

years. 

Electronics is administered through the Ministry of 
Electronics Industry. Then there are 4 Administrations­
Radar Industries, Telecommunications and Broadcasting, 
Computer Industries, and Electronic Component and 
Device Industries. There is also a National Electronic 

Device Corpo~ation. 

China has ambitious electronics plans. These include 
further strong growth in consumer electronics and an 
attack on the capital products market especially in 
computers (where a substantial capability already 

exists) 

Exporting has been undertaken on a small scale for some 
years but is not growing fast. 

PHILIPPINES 

Impetus to growth came in 1950's with import restric­
tions caused by foreign exchange shortages. Assembly 
of consumer products began. 

By 198\ production reached 282,000 B/W TV's and 25,000 

colour TV. 



210 

The main thrust of development has been components. 
Assem~ly and packaging of semiconductor devices began 
in 19i0 (about 8 years after Hong Kong, Singapore 

and Korea). 

In ~982 exports of semiconductors reached S8t1 million. 
In 1981 Philippines exported 20 percent of world 
merchant semiconductor business. Exports of other 
components were only S18 m (capacitors. speakers, tubes, 

radio parts, TV chains). 

Semiconductor exports grew from only S188 m in 1978. 
The multinationals were attracted by the Export Incen­
tives Act and by later incentives introduced in 1982. 

Employment in export activities is 34,600. A further 
4,200 people are engaged in making products for the 

local market. 

- , 

The components are made entirely by foreign owned 
companies. Even on consumer products there is hardly 
any Independent Filipino involvement of 10 TV companies 
7 are Japanese Joint Ventures, 1 USA. 1 Filipino. 
Of 14 stereo companies~ 1~ have foreign partners. 

Total electronics production is estimated to be about 
S 0.7 bn in 1984. This is 1.8 percent of GDP. 

There is no R & D effort although most semiconductor 
companies now do the final testing in Philippines. 

There appears to be no Electronics Authority as such. 
The Ministry of Trade and Industry established policy 
and the Board of Investments implements it. 

In 1975 the Electronics Local Content Programme was 
established to encourage local manufacture. Among other 
benefits the registered companies were totally protected 
and even local competition was regulated. 
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The local consumer product industry is very heavily 
protected. Imported products carry a 60 percent tariff. 
The industry is considered to be overprotected. It 
is proba~ly significant that there is only one exporter 
of consumer products. 

SRI LANKA 

Industry was ~uilt initially on consumer products. In 
1976 there were 8 approved radio companies assembling 
a~.ooo sets (with capacity for 110.000 but no foreign 
exchange to import parts). Also 8 approved suppliers 
of most of the parts including selected capacitors and 
~esistors. ferrite rods and speakers. 

The consumer product industry is considered to be in­
efficient and high cost due to the small size of in­
dividual units. 

In 1977 the import restrictions were eased and efforts 
made to attract foreign investment mainly through tax 
concessions. The higher the employment the longer the 
tax holiday. up to 5 years and in special cases up to 
10 years. The Export Development Board was established 
in 1979 and offers concessionary loans for export projects. 

Joint V~nt~res were then set vp to make IC's (2) and 
magnetic heads. floppy disks and semiconductors (3). 
A further semicond~ctor venture is proposed. These 
ventures are regarded as successful. 

The 1981 domestic market is of course largely mass 
media equipment: 

Mass Media 60 percent 
Telecommunications 13 
Other products 27 

II 

" 
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THAflAND 

Electronics actively promoted since early t960's when 
import subs~itution was the cr!terion. From 1972 an 
aggressive policy to attract foreign investment 
through incentives. 

In 1980 there were 19 factories making radios bu~ only 
2 making over 100.000/year. 14 factories made TV's 
but only 1 over 100.000/year. 

Most consumer product factories are relatively small 
scale assemblers. 1 large plant. Tanin. has 75% of 
radio market. 35 percent of B/W TV and 10~ of colour. 

Of 20 companies setting up in 1970-78
1

14 were foreign 
owned or JV. only 6 Thai. The foreign companies are 
mainly expo~t orientated. 

There are 9 companies making consumer cJmponents and 
5 making IC's (S425 million. all exported). 

Employment is split roughly half radio/TV equipment 
and half IC's 

Radio 
TV 
Transceivers* 
Phones 

IC's 

1400 employees 
4155 
2367 

35 

7957 
8939 

• 

*Average/year 1977-80 HF/SSB 23.000.; 
VHF./fM_:· 38.000 

' 
j 

I 
I 

' J 

l 
I 
i 

' l 
' I 
r 
I 
I 
I 

' 



I 

I· 

• 

213 

TAIWAN 

Taiwan is the principal Japanese offshore manufacturing 
area. in 1979 Japanese companies employed 230,000 
people in Taiwan. 

Production .began with USA investment in the late 1960's, 
but this grew slowly. Aetivity was mainly TV sub-assem­
bl ies for export. Stil.1, Taiwan is a preferred location 
for USA investment. 

With the growth of Japanese offshore investment in the 
1970's production built up rapidly, particularly in 
colour TV, calculators, phones and computer peripherals. 

Taiwan offered tax incentives and loans at 2 percent below 
commercial rate. 

In 1983 exports of electronic goods were around SJ.8 bn. 
having grown 24 percent on 1982. Electronics exports 
account for t of all Taiwanese export. 

Electronics development has been overseen by ESRO 
(Electronics Research and Service Organization) In 1976 
they sent 20 engineers to ~CA for training in chip design 
and manufacture. 

The Govt. has esta~lished Hsinchu Science Parle, an; area 
where companies are e"couraged to locate. 37 companies 

there exported $100 m on 1983 • 

Taiwan is the world's 7th largest maker ~f industrial 
robots, and has drawn up plans for rapid expansion in this 
area (10,000 in 1990). 

A Taiwanese owned company, United Microelectronics is to 
set up R & D of IC's in California and will hire 40 top 
level specialists. 
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2. Summary o7 Experience 

A summary of some of the main lessons is shown in 
Table VI S-1. There are two main forms of development and 
these are illustrated in Figure VI B-1. The developing 
countries with very large markets, namely India and China 
have both concentrated on supplying local markets, first 
with consumer products and later as they expanded their 
technology, with industri~l and professional goods. In 
neither ~ase was the industry dependent on foreign invest­
ment although in both cases they acquired foreign tech­
nology to start with. In both cases the early technology 
came from the E. Bloc. Both countries, but especially 
China acquired western tec~nology later. 

India's growth rate has been modest around 16 
percent. China's growth in the early years was slow but 
has now accelerated. Both countries, in the absence of 
large foreign companies have built a substantial small 
scale electronics industry (although there are large com­
panies as well). There is some evidence that these indus­
tries are commercially weak. India has taken steps to 
strengthen its small scale industries; China rationalised 
the industry in 1979-81. Consumer products and broadcast­
ing have remained the largest sector in bo~h the Indian and 
Chinese industry. Now however both countries are expanding 
strongly into data processing and industrial electronics. 
Exports ~re at a low level in both countries. 

Countries which do not have vast consumer product 
markets find that the consumer product industry soon 
begins to satisfy the market without becoming a large and 
powerful economic force. Often protection is still needed 
and the country begins to take other steps to develop 
electronics opportunities. Most countries embark on de­
tailed planning of electronics and other industrial oppor­
tunities. They identify foreign investment as a vehicle for 
further growth. 
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TABLE VI B.1 

SOME INTERNATIONAL LESSONS 

Nearly every developing country has started in local 
market comsumer products. 

Where small scale assembly plants are set up the in­
dustry ~s usually weak and high cost. 

Only the huge markets of India and China have retained 
their concentration on the domestic market. 

Successful countries display a strong planning element 
in their approach. 

Only India has gone for near-total self reliance in 
technology. But even there they bought technology 
to start. and are still buying. 

Most countries have gone for growth and exports 
through attracting foreign investment. 

Foreign investment is nearly always export orientated. 

In general the JV's are strong ventures: 

Foreign companies need to be attracted by incentives; 
in some case the incentives are enorm~us. 

Incentives range from capital grants to tax relief, 
training and R & D support, technology centres, science 
parks, and protection. 

Political and economic stability is counted highly by 
USA companies. Labour performance rates very highly 
with the Japanese. 

Foreign technology must be acquired at the outset. 
No self development schemes have been identified. 

Most foreign investment is in semiconductor manufacture 

Linkage is not necessarily essential in the early 
stages of electronics development. but most strategies 
concentrate on it eventually. 
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Before attending fur~her to foreign investment 
it should be noted that strong planning has been an impor­
tant element in the development of electronics nearly every­
where. Electronics has usually formed an important part 
of periodic nQtional plans. Most countries have also 
established some form of electronics council to oversee 
the development of electronics and ensure its well-being. 
The planning sometimes takes the form of strong central 
planning and execution. ·sut often it consists of a cen­
tralised decision-making with speedy. flexible policy 
formation left to the industry itself. Korea is a good 
example of this. although they still monitor individual 
company performance closely. 

The foreign investment boom in developing country 
electronics was not just a matter. of developing countries 
choosing to offer incentives. Both Japan and the USA 
were looking for offshore opportunities. The USA had 
embarked on the space-race and was overwhelming its local 
electronics industry, much of which was required to up-rate 
its technology. They needed to place part of the huge 
expansion in electronics offshore. Japan was in a similar 
situation but more so in consumer and industrial products. 
Both countries were also. looking for cheap labour. 

The developing countries merely had to make a 
reasonable offer to attract interest. All the countries 
which have enjoyed large Japanese and USA investment have 
offered financial incentives. In every case there have 
been tax incentives,at least at first. In most cases 
there has been concessionary financing. usually the avai­
lability of loan finance at slightly less than the normal 
commercial rate. In some cases. more recently. there have 
been offers of large capital grants. Ireland. which has 
suddenly been hugely successful in attracting USA investment 
after a slow start, has offered cash grants of up to 60 per~ 

cent of the project cost, plus other incentives as well. 
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In most cases, and especially in recent years, 
foreign investment has been concentrat~d in component manu­
facture, particularly semiconductor devices. Almost the 
whole of the production from this foreign investment is then 
exported. 

The countries which have received this foreign 
investment have noted that there is very little integration. 
Often companies with common activity do not collaborate at 
all. Value added remains low because all parts are imported. 
But these ventures do generate employment and they lead 
to wealth creation. In the end linkages are established as 
Governments (becoming less dependent on the foreign pa~tners) 
are able to advance their own plans. Technology does also 
transfer to local companies in the end. In the country pro­
files presented earlier, the accounts of both Korea and 
Taiwan end with statements.about locally owned ~Jmpanies 
setting up high technology operations in the USA. 

The fastest growth and the highest business per­
formance is obtained in countries which invite foreign in­
volvement. Countries which proceed on their own, without 
huge local markets to support them, and with small. heavily 
protected electronics industries do not perform well. 

The majority of electronics investment comes from 
Japan and the USA. An indication of the investment criteria 
of Japanese and USA.companies can be seen in Figure VI B-2. 
The notes are self explanatory. The USA regards politic31 
and economic stability very highly, as it does labour ~er­
formance and a positively encouraging attitude on the part 
of the host country. 
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Bars refer to relative importance of location criteria 
for companies locating overseas in i978. Stars show 
special importance attached to subsequent locations. 
Source: Financial Times Quoting Boaz Allen & Hamilton 

Political and economic 
stab i1 i ty 

labour cost 

Labour performance 

Labour organization 

Availability of specialist 
iabour 

Availability of 
untrained labour 

Government attitude 
{host) & incentives 

Infra~tructure and 
supplies 

English speaking 

USA 

Japan 

USA 

Japan 

~· 
~· 

USA/JAPAN LOCATION CRITERIA 

Figure V.I B • 2 
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The preferred locations for USA companies are 
shown in Table VI B-2. w;th the exception cf Mexico 
(close to the USA, and po1itically stable) and Taiwan 
(already the principal Japanese offshore electronics 
manufacturer) the first eleven countr1es are well developed 
western nations. 

The messages do seem very clear, as enumerated 
Table VI B-1. A foreign Joint Venture is the ideal way 
to develop in the absence of a huge local market, but in 
any case foreign technology is essential. 
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TABLE VI B 2 

PREFERRED LOCATIONS FOR USA ELECTRONICS FIRMS 

Country I Preference Ranking Ranking 
Votes in in in 

1983 "1983 1982 
! 

United Kingdom i1 1 I 1 
West Germany 51 2 2 
Ireland 44 3 3 
France 

I 
31 4 7 

Mexico 28 5 5 
Canada 25 6 4 
Taiwan 21 7 6 

Netherlands ts 8 12 
Italy 18 9 9 

Japan 17 10 8 
Spain 15 11 11 
Singapore 14 12 10 
Philippines 13 13 14 
Belgfom 12 14 16 
Australia 11 15 15 
Barbados 1 i 16 28 
Switzerland ti) 17 31 
Austria 9 18 13 
Indh 9 19 34 
Hong Kong 8 20 33 

Jamaica 8 21 35 

Ma lays ia 8 22 17 
Sweden, Brazil, Cgsta Rica, Portuga 1 , South Korea, 
Morocco, s,.{ Lanka.,. Egypt, Israel, New Zealand, 
Norway - 57 votes 
17 other countries - 32 votes .. 

263 companies indicated 543 -preferred.countries 

Source: Electronics Location File 1983. 
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C. THE PROPOSED PROJECT 

It is clear that all the separate projects reviewed 
in Chapter Vshow,at best,marginal performance and at worst 
commercial failures. The matter will be reviewed further 
in the next section of this report. The reason why these 
projects do not succeed is that they are underutilised. 
The economies of scale in ~hapter IV show that there are 
appreciable economies of scale to be obtained after 
300,000 radios per year, and great economies of scale in 
televisions over 20,000 per year. 

The PCB plant could certainly make the boards for both 
radios and TV's. The radio sub-assembly should be able 
to improve its performance substantially after 1-2 years. 
Only the final assembly lines need to be established se­
parately for each product. The m.erging of radio, B/W and 
colour TV onto a single line is very unusal but there is 
no technical reason at all why it cannot be done. It looks 
a promising option for Ethiopia· because the radio demand 
is at such a level that it leaves a suitable margin of 
plant capacity for TV manufacture. 

A practical programme of development is shown in 
Figure VI C-1. The start of construction has been delayed 
to the end of 1986 in order to reflect the current economic 
situation. Under free-market demand conditions, !nd free 
from project foreign currency difficulties the project 
could go ahead sooner but that is probably not a real;stic 
assumption. 
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Radio sub-assembly (printed circuit board assembly) 
could begin in mid 1988 and the manufacture of PCBs could 
begin at the end of 1988. Eighteen months is then a1lowed 
to ensure full and successful operation of the radio plant 
before introducing B/W TV's. A further eighteen months 
elapses before colour TV is introduced. This is the fast­
est technologically practicable programme bearing in mind 
the amount of training and ·experience needed in a wholly 
unskilled workforce. 

A possible market demand is shown in Tabl~ IV C-1. 
This is based on the medium growth forecasts. Growth of 
production of radios could take place as follows: 

Year 1 

Average 

Year 2 

Average 

Q 1 

Q 2 

Q 3 

Q 4 

for year 

q ·1 

Q 2 
Q 3 
Q 4 

for year 

1· 

2 

50/day 
150 
250 
450 

750 
950 

1050 
1100 

60,000 radios 

253,000 radios 

At the end of year 2 the workforce ~hould be capable 
of making 300,000 radios per year, although the market 
has not reached that level. Coincidentally the 1989 
market is 253,000 radios. So from the second year of 

operation the plant would be market limited. 
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YEAR 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 
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TABLE VI C-1 

POSSIBLE SALES OF RADIO & TV 

I SALES THOUSAND 

RADIOS 8/W TV 

153 6 

163 7 

227 8 

238 9 

253 10 

267 12 

293 12 

319 13 

354 15 

397 17 

Medium growth cases for each product 

SETS PER YEAR 

COLOUR TV 

1 

1 

1 

2 

2 

3 

3 

4 

5 

6 
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Television would be introduced in 1990 when the demand 
would be about 12,000 8/W sets. It should be possible to 
meet that demand in the first year. Likewise the demand 
for 4000 colo~r sets in 1992. 

If the full output of the plant is taken as 300,000 
radios, 20,000 B/W TVs and 5000 colour sets (it should in 
practice be more than this) then the suggested programme 
implies the following utilization: 

1988 15 percent 
1989 65 • 
1990 78 • 
1991 88 • 
1992 93 • 
1993 100 • 

It is assumed that contribution at full output 
is based on share of revenue, ie. approximately 
radio 77S, 8/W TV 16%, colour TV 7%. 

The capital recovery factor for this growth rate 
(other assumptions as in Appendix A) is 16.5 percent. 

The capital cost of the plant is shown in Table IV C-2. 
It is based on the radio manufacturing project, with addi­
tions fo~ assembly of TV's. The fixed investment is 
9.3 million Birr of which 45 percent is accounted for by 
the buildings. The plant layout is presented in Figure 
IV C-2, together with the flow of materials. 

The factory would employ 188 people. This i's made 
up of the 147 people in the radio manufacturing project 
profile plus the final assembly 8/W TV (14) and the final 
assembly colour TV (11). A further 16 indirect workers 
have been added as follows: 
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TABLE VI C-2 

CAPITAL COST OF JOINT PROJECT 

THOUSAND BIRR 
COST ITEM LOCAL FOREIGN 

CURRENCY CURRENCY TOTAL 

Printed circuit boards 57 589 646 

PCB sub assembly 30 319 349 

Coil winding 14 143 157 

Radio final assembly St 515 566 

TV chassis equipment 45 272 317 
I 

B/W TV final assembly 40 286 326 

Col our TV test and asseui>ly 13 t 29 142 

250 2253 2503 

Equipment installation 13 112 125 

Offices, equipment etc. 297 297 594 

Vehicles 25 225 250 

Buildings (4350 sq.m) 2714 2002 4176 

3299 4889 7648 

Project eng. & Management 144 430 574 

Preopera ting expenses 76 1009 1085 

3519 6328 9307 

For details of plant and equipment see Chapter V. 
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2 electronic engineers (grade ·A/B) 
plant engineer (B) 

2 managers (B) 

5 clerical staff (3C, 20) 

3 site & security ( E) . 

2 cleaners/messengers ( F) 
1 driver (D) 

The weightP.d mean wage cost of the 188 staff is 3890.­
Birr/year. It should be noted that the indirect workforce 
of 70 is nearly 60 percent of the direct workforce. The 
most efficient operations (admittedly, at higher volume) 
run at 25-30 percent. The grades and numbers of employees 
are, for convenience, summarised in Table VI C-3. 

The comprehensive annual cost is summarised in Table 
IV C-4. Other operating costs are built up as follows: 

Utilities 
Maintenance matls. & spares 
Vehicle operations 
Expenses 

0.299 
0. 184 

0.103 
0. 183 

0.769 million Birr,· 

Working capital amounts to 6.54 million Birr as 
follows: 

Stock (average 3 months) 3.29 
Finished goods ( 1 month) 1.22 
Letters of Credit ( 1 month) 0.71 

Deb tors ( 1 month) 1.22 
Cash o. 1 a 

6. 54. mi 1 lion Birr 
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TABLE VI C-3 

EMPLOYEES IN JOINT PROJECT 

NUP.:BER OF EMPLOYEES 
A B c D E F 

Direct workers: 

PCB Plant 1 4 17 19 - 5 

Coils - - 2 7 - -
Radio assembly - 3 5 26 - 4 

TV assembly - 1 5 6 - 2 

Colour TV - - 7 - 1 3 

In direct workers 3 11 3 29 14 10 

4 19 39 87 15 24 

, 

TOTAL 

46 

9 

38 

14 

11 
-

118 

70 

188 
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TABLE VI C-4 

COMPREHENSIVE COST - JOINT PROJECT 

MILLION BIRR PER 
COST ITEM 

Local Foreign 
Currency Currency 

Parts 

300,000 radios 1.64 7.40 

20 I 000 B/W TV 0.67 2.01 

5000 colour TV 0.23 1. 22 

2.54 10.63 

Manning 0.73 -
Other operating costs 0.48 0.29 

Capital charge 0.58 1. 04 

Working cap. charge 0.15 0.50 

TOTAL 4.48 12. 46 

YEAR 

Total Percent 

9.04 

2.68 

1.45 

13.17 78 

0.73 4 

0.77 4 

1.62 10 

0 .6 5 4 

16. 94 100 
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The comprehensive annual cost of 16.94 million Birr 
mi.st now be compared wiVa the import prices. In Chapter 
IV the prices ~f radios (duty free) delivered from SE 

Asia were estimated as follows: 

MW 
2 band 
Cassette radio 

25.8 Birr 
28 .2 
59.0 

II 

• 

The model price of a B/W TV was also calculated in 
the same excercise as 196 Brir. The price of a colour TV 

. imported duty-free was estimated in the project profile 
as 460 Birr. Using these prices the equivalent import 

n 
I 
u 
I 
a 
D 

I 
cost becomes: n 

Radi OS: 

MW only (75,000) 
2 band (150,000) 
cassette (75,000) 

B/W TV (20,000) 
Colour TV (5,000) 

1. 93 5 
4.230 
4.425 

10.590 

3.920 
2.300 

16.810 million Birr 

This cost is almost exactly the same as the compre­
hensive annual cost of 16.94 million Birr. The clear 
indication is that the project can compete with import 
prices (duty free) and still achieve a 10 percent return 
on investment. Furthermore the foreign currency content 
of the comprehensive cost is only 12.6 million Birr, a 
saving of 4.35 million Birr on imports. 
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0. MERITS OF THE PROJECTS 

In this section the attributes of the project profiles 
are reviewed, together with the proposed joint project de­
scribed in the previous section. 

1. General ObsE~vations on Performance 

A summary of project characteristics is given in 
Table VI 0-1. All the separate radio and B/W TV projects 
show a net less compared to import prices. The joint pro-
ject breaks even. 

Local cost 
above imports 

radio assembly 16 percent 
radio manufacture 3 II 

B/W TV assembly 5 II 

B/W TV manufacture 18 II 

Joint radio/TV 

But a 11 these projects achieve a saving in foreign 
exchange. 

The colour TV profile assumes that colour TV is 
added to an existing radio and TV plant. It therefore 
shows a 17 percent.overall saving compared to imports. 

Cabinets are attractive projects; both showing 
worthwhile savings. 

Loudspeaker manufacture is simply at too small 
scale and results in a net loss compared to imports of 

· 40 percer.t. 

Telephones show a net loss compared to imports of 
17 percent. HoweYer, it is the electro-mechanical rotary 
dial phone which is costed. The printed circuit board phone 
is considered in outline. It would be slightly cheaper (if 
a PCB plant already exists) but would still show a small loss. 



Characteristic Radio Radio B/W TV 
Assemb Manu. Assen>. 

Mi 11 ion Birr 
Fixed investment 2.53 6. 15 2.32 
Working capita 1 3.57 4.39 1.18 

Total Capita 1 6. 10 10.54 3.50 

Cost when imported 7.05 10.59 2.94 
Comprehensive cost 0. 15 10.91 . 3.08 

Total saving (1.10) (0.32) (0.14) 

Foreign exchange 6.51 7.93 2.07 
FX savings 0.53 2.66 1. 01 

Employment: 
Manning 59 147 32 

Percent of total cost: 
Local cur. costs 20 27 31 
Fixed cap. manpower 8 14 16 

Total capital invested 
per job ('000 Birr): 
Cap. intensity 103 72 109 

Imp l i c i t exchange rate: 
Birr spent to save 

i1 of FX 6.3 2.3 2.3 
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TABLE VI D-1 
PROJECT CHARACTERISTICS 

Cabinets 

B/W TV Colour Radio TV Manu. TV 

6.06 1.24 1 .49 0.83 
1.49 0.90. 0.09 0.07 
7.55 2. 14 1. 58 0.90 

3.92 2.30 0.75 0.54 
4.64 1. !10 0.63 0.45 

(0.72) 0.40 0' 12 0.09 

2.79 1.43 0.47 0.08 
1.13 0.87 0.28 0.44 

101 30 17 17 

40 26 26 82 
28 16 46 41 

75 71 93 53 

3,4 • • • 
* Index not appropriate (b9th foreign exchange & local currency are saved). 

Phones 
(Rotary 

Loud- dia 1 type Mil itarr Joint 
Speakers see Radios Project 

Interim 
Reoort) 

1.32 . 0.62 15. 17 9.31 
0.29 0.42 2.62. 6 .54 
1.61 . 1.04 17.79 15.85 

0.88 0.90 10.92 16.81 
1. 23 . 1.05 7.82 16 '94 
0.35 (0.15) 3 .10 (0.13) 

0.80 0.80 5.59 12.46 
(0.08) 0 .10 5.33 4.35 

35 15 153 188 

35 25 29 26 
28 16 40 14 

46 69 116 84 

FXloss 5.2 • 2. 1 

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

-
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Military radios is an attractive -project wit~ an 
apparent 28 percent saving. 

2. Investment and Manpower 

None of the consumer projects have high fixed in­
vestments but it is noticeable that the ~adio and TV pro­
jects have substantial working capital requirement 
associated with storage of imported parts. The military 
radio plant has quite a high capital investment. 

Investment {capital plus working capital_) per 
job is around 75,000 - 100,000 Birr. It is higher in the­
assembly-only projects mainly because these, although 
simple op~rations. have high storage co~ts. 

The projects do not, in general. create large 
number of jobs. The largest separate projects are con­
sumer radios and military radios. each at around 150 people. 

3. Foreign Currency 

Only the loudspeaker project fails to save foreign 
currency. On most projects there is a substantial saving 
of foreign currency. Even the B/W TV assembly project 
{at 15,000 sets per year) saves over 1 million Birr per 
year of foreign exchange. 

One way of looking at foreign currency savings 
is to determine the penalty which has to be carried in 
extra local currency in order to save $1 of foreign 

exchange. Thus, in the radio assembly project the over­
al 1 loss is 1.1 million Birr. The foreign exchange saved 
is 0.53 million Birr {$0.26 million). Therefore the cost 
of saving $0.26 million is 1.1 + 0.53 • 1.63 million Birr. 
In this case the project values the Birr at 6.3 Birr per 
dollar. 
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Such a high implicit exchange rate is not worth 
considering. However the figure of 2.3 Birr/dollar is 
worthy of consideration in the case of radio manufacture 
and TV assembly. 

4. Project summary 

A summary is pr~sented in Table VI D-2. The 
most attractive project in commercial terms is the military 
radio project. The joint radio and TV project shows an 
adequate commercial performance and good foreign exchange 
savings. Cabinets should then made. Speakers should 
not. Telephones may be justified in due course when PCB 
manufacture is established. 

5. Further Review of the Recommended Joint Project 

The recommended project may now be measured 
against the criteria set out earlier in this Chapter. 
Table VI D-3 lists the criteria and the oroject valuation. 
The import substitution effect is good and the foreign· 
exchange invested in fixed and working capital is r-e­
covered in 21 full years of operation. Because of the 
underutilization of the plant in the early years the 
actual time to recover the initial foreign currency out­
lay will be about 4 years. 

One a~pect of the foreign currency consideration 
is that the free market demand for radio and TV is much 
more than current.imports. Imports in 1984 were probably 
around 3 million Birr of radios and 2 million Birr of 
TVs; about 5 million Birr in total. The foreign r.urrency 
is therefore about 5 miilion Birr. With demand at the 
free market level the imports would be closer to 15 million 
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Radio assembly 

Radio manufacture 

TV assembly 

TV manufacture 

Colour TY 

Cabinets 

loudspeakers 

Telephones 

Military radios 

Joint project 
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TABLE VI 0-2 

PROJECT SUMMARY 

Net loss, inadequately compensated by foreign 
currency saving; tow employment, relatively 
high investment requirement. Inadvisable 

Very small net loss. Large foreign exchange 
saving; high employment; introduces and 
justifies PCB manufacture which underpins all 
other electronics development. Advisable but 
with television (see joint project). 

Small net loss, compensated by foreign excha­
nge saving; low employment, high capital re­
quirement. Inadvisable if any other consumer 
product manufacture 1s to be established 

As a separate venture it shows a large net loss, 
inadequately compensated by foreign currency 
savings. Inadvisable as a separate venture 
but can show advantages when merged with radio 
(see below) 

When associated with full scale consumer elec­
tronic production it shows big net savings 
and foreign exchange savings; but project is 
small. Savings may be large enough to justify 
introduction as soon as technically prac­
ticable .after B/W TV, even though volume 
low. Advisable. 

Substantial advantages. Advisable 

High cost, net loss and FX loss. Inadvisable 

Unsatisfactory commercial performance and 
small FX saving. But a PCB-based phone would 
be slightly cheaper. Borderline 

A successful project with big net savings and 
FX sav1ngs assoc1ated with acquisition of 
high technology. Although demand is small 
it is well above minimum economic volume. 
(Non-military radios would probably continue 
to be cheaper to import. 

Successful project which competes with imports 
and saves foreign currency. It is the largest 
proj~ct in employment terms and introduces 
a.range of technology. 
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TABLE VI D-3 

EVALUATION OF PROJECT AGAINST DEVELOPMENT CRITERIA 

ASPECT 

Foreign exchange: 

- Import substitution 
- Exports 
- Savings 
- FX invested per 

FX saved 

Linkages: 

good 
poor 
good 

good 

- to agriculture poor 
- to existing industry TiTr 

- to future industry fair 

Project Characteristics: 

- product 
- technology 
- investment 

- employment 
- fixed inv./job 
- pos tponab i H ty 
- separability 

Perf1Jrmance: 

- profitability 
- protection 

- demand resilience 
- growth rate 
- robustness 

- flexib;lity 

poor 
good 
poor 
poor 

fair 
goog 
~ 

VALUATION 

over 95% of imports 
zero in medium term 
$ 4.2 m/year, but only 26: of cost 

56,000 Birr invested per job 
23,000 Birr saved per year 

cabinets, transport, packaging, 
printing (20% of materials) 
but good in long-term 

satisfies basic need 
very challenging 
low at 9 m. Birr but also high 
working capital, 6 m. Birr 
low at 188 
50,000 Birr below average 
could easily be delayed 
not practicable in stages 

achieves 1oi ROI 
product competes with import:some 
protection needed 
requires active support 

economic problem could depress 
market but project not highly 
sensitive 
can only make radio/TV 
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Birr. Substitution of these imports by local manufacture 
would save foreign exchange. But the foreign currency for 
the manufactured free-market sales will still be twice 
the present restricted imports. The question of whether 
to continue to restrict public access to broadcasting faci­
lities is a political matter. There is a very strong case 
to be made for assuming that radio and B/W TV are an essen­
tial part of today's social fabric, and that after food 
and health care they are essential. They should not be 

considered as luxury goods. 

Given the criteria set out in this Chapter there 
is a strong case for going ahead with the radio/TV project, 
despite the present serious foreign currency shortage. 
Certainly -if restrictions on radio and TV importing are 
to be eased or lifted in 1-2 years time, thereby increas­
ing sales, there is a very strong case indeed for local 

manufacture. 

A final excercise to check the advisability of 
the joint radio/TV project is to ascertain its sensitivity 
to failure of sales volume. Such a high percentage of 
the total cost is imported parts that the unit cost rises 
relatively slowly with falling volume. 

Figure VI D-1 shows a breakeven chart. If 
budgeted output is reached in the manner described earlier 
in this Chapter then the project makes a 10 percent return 
on investment (comprehensive costs include fi~ed capital 
charges based on a 10 percent discount factor. and the 
comprehensive cost equals the import price). We may 
assume the fixed and variable costs to be as follows: 
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Other Operating Costs 
Capital Charge 
Working Cap. Charge 

variable 
fixed 
2/3 fixed* 
fixed 

variable 

Utilities, maintenance materials, vehicle operations 
and company expenses. 

In this cas~ the total costs decrease as shown 
in Figure VI D-1. 1"he revenues of course decrease linearly 
with volume. The plant contin.•~s to cover a part of its 
capital charges down to about 50 percent of budgeted out­
put. Thus the venture is not highly sensitive to market 
volume. 
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C' 
~- STRATEGY 

1. The Course of Action 

The appropriate course for electronics development in Ethiopia 
seems very clear. A summary of conclusions is set out in Table 

VI E.1. 

Ethiopia should follow the example of nearly all developing 
countries and build on its local consumer product market. As 
quickly as possible a produc~ circuit board capability should 
be established. This will be a basis for further product 
development later. Professional and industrial electronics 
have hardly any opportunity in view of the small scale of 
the economy. Ethiopia is not in a position to export and 
must prove a capability before that becomes possible. 

The opportunity is for a substantial radio manufacturing 
plant onto which is placed a small TV manufacturing re­
quirement. It would make sense to restrain television 
demand until the local plant ~s able to sa~isfy the con­
siderable suppressed demand. 

Once colour TV is introduced the plant will be able to 
make more or less than this volume, according to market 
requirements, without difficulty. The unit cost should not 
change much because the plant will be used for other product 
if it is not making colour TVs. A -decision on supply of 
colour TV could also be made on foreign currency grounds 
since each colour TV supplied incurs on extra foreign cur­
rency requirement of 120-130 Birr for imported parts. 

Military radios appears to be an attractive project. It 
should be established with a .fixed capital investment mak­
ing only those components where the economy of scale justi­
fies the investment. A joint PCB plant with the radio/TV 
plant would be appropriate. 
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TABLE VI E. 1 

STRATEGY 

Products 

Build on consumer product demand 
Develop a PCB capability for 
longer-term opportunities 
Concentrate on profitable and 
FX-saving activities 
Ignore unprofitable components 
Look for exports in the longer-
term . 
Adopt the latest technology 
Clasify intentions regarding 
technology aquisition 
Establish an ongoing source of 
technical and production skills. 
preferably via a joint venture 
In medium term concentrate an 
applicat;on~ rather than new 
product d~velopment 

Business Climate 

Create c;·fidence through a well­
ordered G~;roa~h to industrialisation 
Establish an authority to promote 
the interests of an electronics 
industry and related activities 
Try to attract foreign investment 

Training 

Establish centres of expertise in 
electronics technology & production 
Develop relevant technical & production 
courses 
Offer subsidised training schemes 

Support the Electronics Venture 

Secure the product demand 
Arrange a~propriate protection 
Permit commercial semi-autonomy 
Waive taxes. FX-restrictions etc 
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Some other products might be justified after a more detailed 
study, e.g phones. The wider consideration of electronics 
should, for the time being be limited to the application of 
electronics to industry and commerce, rather than to small 
scale and high cost manufacture of industrial and profes­
sional goods. 

There has been previous discussion of the possibility of 
adopting some appropriate, intermediate elec~ronics tech­
nology. This idea should be rejected. The only practi­
cable course is to adopt the-latest technology. The source 
of technology is a complex issue. If a joint venture with 
a foreign partner could be arranged this would be by f~r the 
best solution. Foreign technology is essential. It is 
however, critical that Ethiopia makes it clear where its 
preference lies, and embarks with enthusiasm on a search 
for a western foreign partner if that is the chosen course. 
Any lack of commitment will cause failure. 

An integral part of the strategy should be to create a 
feeling of confidence about business development. This 
requires a well ordered plan and Government actions which 
will convince potential foreign partners that Ethiopia is 
determined to go ahead with such a venture and in business­
like way. There is no point in talking to potential part­
ners until there is a sense of commitment and of direction. 
This report mentions some of the organizational issues. 

The problems facing the establishment of an electronics 
venture are the same as will be encountered in future light, 
precision engineering industry. The absence of a heritage 
of industrial skill i~ a serious disadvantage which can only 
be overcome by extensive technical and operator training. 
Subsidised or free training is one of the incentives Ethiopia 
can offer local and foreign ousiness. 
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An electronics venture will succeed if it. is able to sell at 
a volume determined by a Jarq~ly free market demand; and if 
restriction on operation, availablity of foreign currency, 
etc. are removed. Some import protection would be needed, 

b.ut less than at present. 

2. Contribution of Electronics Manufa~turing 

A very approximate idea of the contribution of electronics 
manufacturing to overall industrial growth can be gained 
by comparing the tentative proposals from the profiles with 
the expectations of the 10 Year Plan. 

According to the Ministry of Industry the employment in 
industry will increase by 80,000 in the next 10 years. 
At a constant growth this means l~ound 36,000 additional 
employees in the S years 1987-1991. The tentatively sug­
gested consumer electronics developments, plus military 
radios would account for around up to 400 people in that 
time, i.e. around 1 percent.· 

During the period· 1987-1991 consumer electronics industries 
and military communicators will probably reuire. some 25 
million Birr of fixed investment, averaging around 6 mil­
lion Birr/year. This is about 3 percent of industrial 
investment. 
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VII. IMPLEMENTATION 

A. TECHNOLOGY AtQUISITION 

1. Requirement for Technology 

The production and technical know-how needed to 
support a modern electronic industry has been acquired in 
the industrialised countries through many years of experience 
as industry has evolved ~oth in scale and sophistication 
of product. The basic principles of both design and pro­
ductio~ can readily be transferred through further educa­
tion courses but the translation of these principles into 
successful product manufacturing requires experience. It 
is also important that product design engineers appreciate 
the needs of production processes. 

Ethiopia does not enjoy a heritage of industrial 
engineering and production skills. There are few, if any, 
production units in the country which pose the same complex 
production problems as the proposed electronics ven~ure. 
In .this respect it is important to understand that the main 
technical and production problems will lie, not in the 
electronics circuitry but in the management of high volume 
short cycle production operations, lnd in materials control 
and scheduling. There is also a need for a detailed under­
standing of other production processes outside the elect­
ronics complex, plastic moulding, tool design, precision 
metalwork, printing, packaging etc. 

The electronics complex should not therefore be 
regarded as unusual in the normal industrial development of 
Ethiopia. Most of the design,production and industrial 
engineering skills necessary for successful implementation 
of a consumer. electronics industry will be directly relevant 
to part of existing industry and to most manufacturing 
industry which will follow in coming years. 
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There are essentially five ways in which the 
technology can be acquired in Ethiopia: 

Joint Venture in asscciation with a foreign 
partner. This ha~ been the preferred approach 
in most developing countries which have established 
electronics industries. Part of the investment 
required comes from a foreign partner, who also 
provides all the know how, probably finances the 
plant supply and who also gives preference to 
his own sources of supplies. Where the venture 
is majority-owned by the foreign partner then 
usually it is managed by representatives of that 
foreign partner. The nature of the technical 
support is comprehensive over the whole range 
of the agreed products and the product will 
carry the foreign partners brand name. 

A variation on the Joint Venture approach is for 
the foreign partner to have a minority holding 
and to provide all necessary support but to 
~llow local management to run the factory. 

The third approach is to seek a licence from an 
established producer. This arrangeme~t can extend 
from s1mply paying for a proven design and for 
a given level of technical support (specified 
perhaps in man-months), up to a full assistanee 
programme and even perhaps a brand name. The 
latter arrangement is rarely, it ever, adopted 
in electronics in developing countries. 
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The purchase of design !echnology and plant from 
an Eastern bloc supplier is similar in some 
ways to the licensing approach but is more 
embrac~ng. The deal is usually made with a 
State Export Corporation of same fo;~. Poland, 
E. Germany, Czechoslovakia, Bulgaria etc. offer 
such packages in a wide ranging of engineering 
products. The deal includes a standard plant 
( not usually closely tailored to local require­
ment), a loan financing package and a know-how 
and training agreement together with product 
designs. Sometimes this scheme is described as 
supply of a 'project'. 

Finally we have the Self Development approach. 
It is possible to form a small team of foreign 
experts who will prepare product and factory 
designs, manage the operations and teacn local 
engineers and technologists. Such an approach, 
while po$sible in principie, orobably has no 
precedents in practice. It is also attended by 
some commercial disadvantages. 

2. Merits of the Schemes 

The five schemes vary widely in their advantages 
and disadvantages. In many cases the assessment of their 
strengths and weaknesses has to be highly subjective and 
hence any comparison is bound to be subjective. Table 
VII A-l lists the main aspects to be considered in choosing 
a scheme for technology acquisition. The relative strengths 
of each ~cheme are also indicated. In the following para­
graphs each of the attributes is considered in more detail. 
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TABLE VII A- t 

TECHNOLOGY ACQUISITION ALTERNATIVES 

Attribute RE .ATIVE VALUATION 
JV JV LBloc Foreign local Licence Package ~anag. Manaq. 

Proven design • • • " Appropriate plant • • " ~ 
Technical support • I • " I " New product deve 1 o pment • " ~ ~ 
Help with foreign • 0 " • suppliers 

He 1 p to 1oca1 suppliers • " 0 ~ 

Brand name • • ~ 0 
Export mark.et help • " ~ ~ 

Independent securing .. 0 0. ~ 0 
Business independence 0 " " " local training help • ~ ~ " overseas training • • " • Acquisition of skills " • -- • 
Rate_ of output growth 0 " " " Precedents 0 e " 0 
Low risk 0 " " " Financial help • " 0 ~ 

Cost/ performance • ~ ~ ~ 
Ease of achievement I 0 

• high 

01 ow 

Se~f 
Dev. -

I 
0 

• I ~ 
0 
~ 

" 
0 
0 

• • • C5 
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0 
0 
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Proven Design: Proven designs are available from 
all except the Self Development scheme. Joint Ventures or 
licences from Western or Far Eastern partners will incor­
porate full design information on-up-to-date models with 
a limited but carefully designed and economical product 
range. The design in an East Bloc Package will also be 
comprehensive from a production point of view but might not 
be of the most fashionabl~ design or of the latest tech­
nology. It might, for example, be based on the use of dis­
crete components, with more circuit board assembly stages. 
This is not in itself a marketing disadvantage, but might 
have a marginal cost disadvantage, and is not generally 
conducive to establishing a high reputation as a producer 
of electronic goods. 

The Self Development scheme brings no product designs. 
They would have to be copi~d from existing designs marketed 
elsewhere. This is quite practicable with simple radios, 
but poses progressively increasing problems as the venture 
moves, first into black and white television, and then into 
colour. It would not be at all practicable to attempt the 
design of communications products or industrial and pro­
fessional goods in this way. A much larger development 
team would be needed for such products than the four speci­
alists incorporated into the Self Development scheme. 

Production Support: Joint Ventures have the merit 
of a complete range of technical support. Even when the 
·;~ture is loca~ly managed, the foreign partner provides 
essential help at short notice,and is motivated to do so 
by his investment in the project. The Licence arrangement 
includes a technical support agreement although persistent 
problems might not be treated with the same sense of urgency 
as in Joint Ventures. Likewise with an E.Bloc Package, 
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the skills might not be readily available during the several 
years the venture moves through radio to colour TV, although 
no doubt efferts ~roul d be made to s1>l ve the problems. The 
Self Development scheme would have a few experienced 
employees available, but they have no company expertise 
to fall back on when they themselves encounter problems. 

Plant Design: It is suggested in this report that 
the plant should be designed mairtly f~ radios. but that the 
PCB and sub-assembly lines should incorporate black and white 
and colour TV. Consideration might also need to be given 
to the possibility of later incorporation of telephone PCB's 
or even radio communicators. etc. The plant will need to 
be carefully tailored to these requirements and will need 
to reflect other aspects such as extra large stores, sample 
testing of components etc. Such a plant can be so tailored 
within a Joint Venture without difficulty. It can also be 
tailored in the same way by the specialists in a Self 
Development scheme. It is more of a problem in a licence 
arrangement since this may not cover all the products of 
interest, and cannot really take adequate account of possible 
future products, but the same flexibility can be maintained. 
The E. Bloc Package is likely to be a standard plant with­
out much modification for the particular local market 
size and conditions, and with consideration of future pro­
ducts deferred until the time arises. Often the plant is 
agreed in a simple, high level protocol and subsequent 
change is very difficult to arrange. 

New Product Development: In time it will be desir­
able to modify, improve and extend the designs of the exist­
ing product range. New product opportunities will also 
arise in the medium to long term. An alert Joint Venture 
partner, who is also undertaking his own research, will be 
able to make these changes, and seize new opportunities. 
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This will be specially true of a Joint Venture Partner who 
has staff permanently seconded to the venture. Both the 
licence arrangement and the E. Bloc Package offer poor 
support in this respect, particularly with regard to new 
products as opposed to improvements. The Self Development 
scheme offers virtually no such support; the specialists 
will be involved in managing production and quality control 
and will not be able to contribute much to developmen~. 

Modern electronics companies spend a substantial 
sum on research and product development. Companies working 
on the most advanced products spend up to 1 of revenue 

4 
on R & Q. In the USA, electroni:s companies as a whole 
spend about 9 percent of revenue on R & D. If government 
research is added to this it becomes 12~ percent of pro­
duct revenue. Eleetronics represents 20 percent of all 
USA research (excluding defence and NASA etc. research). 
For longer term electronics development in Ethiopia a 
source of high technology is essential. 

Help with Foreign Suppliers: Most of the parts will 
come from overseas and, especially with televisions, may 
come from different suppliers. There will also be a need 
for com·munication with suppliers over component specifica­
tions, modifications and quality problems. A Joint Venture 
or an E. Bloc package will arrange the entire supply of 
parts and should be able to deal effectively with any 
quality problems. In the E. Bloc package the provider of 
the components may actually be drawing them from a variety 
of sources and might therefore find occassional problems in 
dealing speedily with qualtty problems. In a Licence 
arrangement there might not be the same possibility of 
support on components for products not covered by the Licences. 
The Self Development scheme relies solely on the past ex­
perience of its few specialists and this is a poor substitute 
for a technical contact overseas. 



253 

Support to Local Suopliers: The providers of cabinets. 
mouldings, presentation parts. electro-mechanical or mecha­
nical components will also encounter their own problems. 
They will of course have a contractual responsibility to meet 
the quality specifications and volume deliveries. But if they 
are unable to resolve their problems speedily then, contract 
or not, the electronic goods plant will be inconvenienced. 
It is customery to take an interest in, and to support. the 
suppliers. Joint Ventures with foreign management will usually 
be able to deal with all suppliers problems on the spot. 
Where they cannot they can still call on other expertise. 
A Self Development scheme has the same local expertise but does 
hOt have recourse to other experts in the few cases this becomes 
necessary. The Licence arrangement offers no support to local 
suppliers. The E. Bloc Package may be able to provide same 
guidance through its Local or visiting specialists. but is 
less likely to take a strong interest outside the electronics 

venture. 

Brand Names: The use of an established foreign brand 
name on the consumer product will be a strong marketing advan­
tage in local markets and probably will be essential in ex­
port markets. Joint Ventures will make brand names available. 
The Licence arrangement probably will not, at least in 
the early years ( when it is most important ). The E. Bloc 
Package and the Self Development scheme offer no established 
brand names. 

Export Market Help: It is highly desirable to be 
able to export. If Local manufacture can compete with 
imports then same exports can probably be achieved. The 
extra transport cost can probably be offset by incremental 
costing of the extra production. That is to say, if there 
is very little extra manpower, capital, etc. needed to 
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achieve the extra output. then it is not necessary to charge 
the average cost of these fixed cost resources to the extra 
production. The price can then be bel?w average cost. 

All large foreign campanies have some foreign sales 
of their own. Such companies may be able to place well-priced 
production from an Ethiopian business interest into export 
markets. Ethiopia might eventually be seen as having an 
advantage within any future preferential tariff structure in 
African States. It might also be possible to exploit Gulf 
~arkets with an established brand name. A foreign managed 
Joint Venture will be most alert to such possibilities but 
locally managed ventures or licence arrangements (with brand 

_name) still have important advantages. The E. Bloc package 
could only find outlets in the E. Bloc countries and pro­
bably will not wish to do this; they have numerous consumer 
product plants. The Self Development scheme offers no assis­
tance whatever in exports. 

Financial Help: Joint Ventures by definition involve 
provision of equity. The Licence arrangement ·and Self 
Development scheme offer no equity or loan finance contribu­
tion. The E. Bloc Package will offer loan financing usually 
on a soft loan basis. This will cover all the plant supply 
and quite possibly part of the ~uilding costs as well. 
This soft loan is sometimes compensated by a relatively 
expensive plant. 

Availability of Scheme: The E. Bloc Package and the 
Self Development forms of technology can be acquired without 
difficulty. Of the remaining three forms, the foreign 
minority Joint Venture will local management is probably the 
likeliest opportunity in Ethiopia but less likely than the 
other two. A foreign managed Joint Venture and a comprehensive 
Licence arrangement will probably be very difficult to acquire. 
although the former has sufficient attractions to make it 
worthwhile pursuing., 
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local Training Help: The greatest contributions to 
lo~al training will come from the foreigr. managed Joint 
Venture and the Self Development scheme. Both have a group 
of experienced foreigners in charge of operations or, in 
the case of Self Development, partly managing and partly 
advising on management. In fact the Self Development scheme 
probably offers the best of all prospects for local training. 
The E. Bloc Package will send specialists to assist in train­
ing and management in the ~arly stages but they will not be 
permanently in post or even permanently available for 
consultation. The locally managed Joint Venture and the 
licence arrangement both have local management with some 
foreign support. Some local training is available,but less 
than the other schemes. 

Overseas Training: It is essential that key 
Ethiopian employees have the opportunity to spend time in 
similar operations overseas~ There is no substitute for 
ti.is. All Joint Ventures offer this, and so does the 
E. Bloc package, in adequate measure. The Licence arrange­
ment will afford probably slightly less chance. The Self 
Development scheme.none at all - a serious disadvantage. 

Management/Technical Skills: The ventures in which 
local nationals actually manage ~Je operation will be the. 
ones which most quickly acquire the skills Locally. The 
locally managed Joint Venture and the E. Bloc P4ckage are 
best. The licence arrangement, because of the lower level 
of foreign support is ~ot as good. The other two approaches 
offer the opportunity to understudy expatriates in the 
medium term. The transfer of skills will depend much on the 
level of mutual understanding and cooperation. 
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Independent Sourcing: The Self Development scheme 

offers the best opportunity for independent sourcing. The 
Licence arrangement offers some scope though probably n~t 
much in a comprehensive technical support arrangement. 
Joint Venture and the E. Bloc Package will be tied to the 

partner's sources of supply. 

Business Independence: The existence of a foreign 

Joint Venture partner's management team (and, in this case, 
probably his majority shareholding)removes may prospect of 
business independence. More autonomy is achieved with the 
locally managed, Local majority Joint Venture. and a little 
more still with Licensing. The equity-free schemes, E. Bloc 
Package and Self Development, allow complete business in­
dependence, unless the E. Bloc contract removes some of this 
independence by making the Loan package contingent on approval 

of changes in plan. 

Growth Rate: The ability to reach the forecast radio 

market quickly and quickly to enter television is greatest 
with a:; foreign managed Joint Venture and slowest in the 
Self Development scheme, which may be at least 2 years slower 
in moving into colour TV. The locally managed schemes, 
supported by a broad range of foreign technology, should all 

show an adequate growth in output. 

Precedent: Joint Ventures and E. Bloc package schemes 

are well demonstrated. The Licence arrangement is also well 
tried but not in the circumstances of Ethiopia. There is no 
heritage of industrial skill on which to build the electronics 
venture. No precedents are known for the Self Development 
scheme in consumerelectron,cs,and where no previous experience 

exists. 
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Risk: The risk of fdiling to achieve the planned 
output and performance is greatest the Self Development case. 
The other schemes have foreign support and do carry high 
risks. The lowest risk will be associated with the foreign 
managed Joint Venture. 

Costs: Overall performance will be highest with a 
foreign managed venture, slightly lower with a locally 
managed Joint Venture and lower still with licensing or the 
E. Bloc Package. In the latter two cases there will be a 
lower level of technical support. The nature of the plant 
may also not be ideal for the full range of products planned. 
This will reduce performance. Performance will be lowest 
with Self Development. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 
' 



~ 

I 
I 
I 
I 
r 

'· [ 
r 

f · 

258 

3. Recommendations on Technology Acquistion 

The advantages and disadvantages discussed in 
the previous pages were summarised in Table VII A-1. It is 
possible, since all the attributes are separately ranked, 
to give an overall ranking to the five schemes. It would 
be possible to weight the attributes; for example to double 

the importance of say'pr~ven 
other attributes unweighted. 
cedures have not changed the 

design' but to leave certain 
Experiments with such pro­

overa 11 ranking which is: 

First 

Second 

Third 

Fourth 

Joint Venture foreign management: This scores 
uniformly highly on design, technical support 
and business performance. 

Joint Venture local management: This is a 
close second, failing slightly only because 
local managers. however first they learn ~ill 
~ot bring the experience of foreign managers 
from an existing company. 

E. Bloc Package: It is clear from the table 
does that this offers nowhere near the advan­
tages of a Joint Venture using western tech­
nology. It has few serious drawbacks but also 
few strong advantages. This is not to be re­
commended if there is any prespect whatever of 

a Joint Venture being established 

Licensing: A licence fails to give adequate 
support in any area except proven design. 

Self Development: A very weak scheme. 
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Unfortunately it is not merely a matter of select­

ing the appropriate scheme. It is equally important for 
Ethiopia to make itself attractive to prospective Joint 
Venture partners. This matter was dealt with in Chapter 
VI B International experience. Ethiopia does not have 
the political and economic climate likely to attract western 
(including developed SE Asian/Japanese) partners. They 
also usually require financial incentives, which Ethiopia 
is not in a position to provide, except for tax reliefs, 
provision for which existi in the Joint Venture Proclamation. 

What Ethiopia does have to offer is an attractive, 

~rowing local consumer product market, cheap (but unskilled) 
labour, and a useful geographical location between Africa 
and the Arab region. These are advantages. If these were 
to be combined with a well organised ar.d comprehensive 
effort to establish consumer product manufacture and a 
genuine, determined effort to attract a foreign investor, 

then a Joint Venture might still be possible. 
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B. ORGANISATION 

1. ~anagement 

The purpose of discussing organization structure 
is to establish the scope for local management, the cost 
of expatriate supoort and the amount of training needed 
for the local staff. Figure VII B-1 shows an ~ppropriate 
management structure for the consumer product joint radio/ 
TV project. It is suggested that all the 14 posts could 
be filled with graduates. although in practice the foreman 
(sub-assembly) and the foreman (final assembly) might be 
technicians ·with 2-3 years training in electronics or light 
eiectrical engineering. 

A scheme must be devised for filling the key posts 
with Ethiopian nationals as quickly as pos~ible consistent 
with the need to maintain quality standards and volume out­
put at the plant. There will be a need for the presence 
of experienced electronics engineers at the plant for some 
time. 

If the plant is a foreign managed Joint Venture 
then of course the key posts will be filled with expatriates. 
Table VII B-1 shows these five key posts.·. The General 
Manager would be an expatriate. The Finance and Adminis­
tration Manager would be an Ethiopian national and would 
be the Deputy GM in this case. 

If the plant is to be managed by Ethiopians then 
so~e posts will need to be supported by expatriate technical 
advisors. It is suggested that the post of Manager-Develop­
ment and Quality Assurance should be so supported for 4 
years, in order to see the plant through the introduction 
of all products up to manufacture of colour television sub-



-

Head 
Dev. En~. 

Manager 
Dev. QA 

Head 
QA 

Manager 
Ind. Eng. 

Plant 
Engineer 

General 
Manager 

Chemist 
.-1 PCB plant 

Foreman 
sub-assembl 

Foreman 
jtinal assembly 

Manager 
Production 

Head 
Production 
Planning 

Manager 
Finance & 
Ad min. 

Materials 
Controller 

"-"~~~~~~~..J 

Manag<?r 
Commercial 

FIGURE VII B-1 PERMANENT ORGANIZATION OF MANAGEMENT AT lHE CONSUMERS PRODUCT PLANT 

N 
O'I 

~---~~--~~~-~~ ·~~~ 
.. 

... -· 



I 
I 
I 
I 
I 
I 

I 

262 

TABLE VII B-1 

FOREIGN MANAGEMENT/SUPPORT 

JV ~Self Foreign Local Management vel opmen t Ma nag. I --
Gen. Manager J 

Mgr.Dev/ QA I assisted 4 years J 

Mgr. Ind. Eng. J assisted 2 yea rs * J 

Mgr. Production .J assisted 1 year J 

Mgr. Fin. & Acimin. 

Mgr. Commercial 

Head Dev. Eng. I assisted 2 years I 

Head QA ) 

Plant Engineer 

Head Prod. Plan. 

Materials Cont. 

Chemist 

Foreman Sub-Assem. 

Foreman Final Assem. I 

* P)us an expert for 6 months each time a new product 
is intr~d1.:'!d. 
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assemblies. In this way there will be a continuing source 
of technical skill available, not only to the development 
and quality assurance functions, but also to other parts 
of the plant. 

During the first two years of operation the posi­
tion of Head-Development Engineering must be supported by 
an expatriate. There would therefore be two expatriates 
in the development/quality assurance function during these 
two years. The electronics engineer supporting the Head 
of Dev. Eng. would also be able to help the Head of Quality 
Assurance; indeed he would probably divid~ his time 
between the two. 

The production manager should be supported for 
one year, up to the point when radio manufacture is fully 
established. The Manag~r Industrial Engineering should 
be supported for ? years, ~P to the point when 8/W TV 
PCB's are being produced. It will also be necessary for 
specialist industrial engineering expertise to be re­
introduced for about six months each time a new product 
is introduced (eg colour TV, telephones etc.). In this 
way the production line operations can be changed most 
effectively and .the correct introduction and use of new 
machinery, jigs and tools can be ensured. 

The production manager needs be supported for 
only 1 year. It will be a matter for the detailed pro­
ject arrangement whether the posts described above are 
actually filled, or merely advised. by expatriates. In 
this report it is assumed that, with one exception dis­
cussed below. the expatriates are advisors and that 
Ethiopians are recruited for these management posts well 
before production begins. 
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It wil 1 probably not bJ! :pgss:,i!ble_· f&r EthiopJans 

of suitable calibre to be found for all the electronics 
management jobs. Some career development must ~e 
arranged. Nor is it likely that the General Manager 
will be able to assume full technical responsibility at 
the outset. It is suggested therefore that the plant 
begins with the interim arrangement shown in Figure VII 
B-2. The notes explain ~he nature of the interim arrange­

ment. 

The Manager Industrial Engineering will in effect 
control all operations and will support the Ethiopian 
General Manager. This arrangement would probably be 
needed for 1-2 years. The expatriate concerned would be 
a very senior and experienced man who would leave within 
this time. In any Joint Venture discussion every effort 

should be made to secure agreement to the provision of 
such a man. When he leaves, the post would revert to the 
scope usual for an industrial engineering manager. The 
formal reporting lines of the production and technical 
functions would also then revert directly to the General 
Manager. The Head of Industrial Engine~ring, an Ethiopian, 
would then occupy the post, having had 1-2 years of in-

job experience. 

While the senior expatriate is running the plant 
there might be no production manager as such. The Pro­
duction Controller, an Ethiopian, would meanwhile be 
groome1 for the post. He could assume it at any time he 
becomes competent to do so.(ln practice the producti~n 
mana~er could be one of the other section heads or fore­
men if such a man proved better suited). 

As the section heads succeed to the management 
jobs so engineers beneath them would fill their place. 
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If it is decided to introduce military radio 
manufacture soon after the consumer plant starts then 
the consumer plant might well be regarded as a 'forcing 
house' for management, supervision and skilled workers 
for the more difficult military project. 

The preoperating costs make prov1s1on for a 
total of 8 man-years of expatriate support (although much 
of this comes after operation starts). This is con­
sidered to be the mir.imum necessary to assure full 
realisation of technical and sales plans • . . 

2. Direction and Regulation 

More critical than the way in which the consumer 
product factory is internally organised is the way the 
the venture is established, encouraged and controlled 
within the Ethiopian economy as a whole. 

The international experience section of this 
report draws attention to the successful electronics 
sector development which results from well-ordered 
national and sectoral planning and control. This helps 
the electronics companies directly; it helps them in­
directly by improving the industrial and commercial 
climate in which they operate; and it is obviously 
attractive to potential foreign partners of one sort 
or another. 

There are three essential direction and control 
features needed for any future electronics Joint Venture 
or semi-autonomous state company. 
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1. The venture needs a substantial degree of· 
autonomy. Some industrial ventures are well 
suited to government control. The consumer 
product industry is not one of these. It needs 
to be responsive to the market. Rigid external 
control over its prices, distribution systems, 
productior. volume or product types can do serious 
damage to its business prospects. Strategy can 
be formulated ~entrally but operational policy 
must be left to the company. This is not a 
'western' approach to business; it is a 'commer­
cial• approach. 

2. The venture should come under the control of an 
organization which has or will have responsibility 
for other ventures of a similar sort. There is 
very little light and precision, high technology 
engineering in Ethiopia. Such industries have 
different problems to most of present industry. 
There will be benefits from linking such future 
industries under one controlling body. The ex­
isting organizations and institutions do not seem 
well fitted to the task. A new body is probably 
needed. The existence of an appropriate controll­
ing body, probably a new corporation, would also 
help to convince prospective foreign investors 
or technology suppliers of the determination of 
Ethiopia to make this and future ventures succeed. 

3. There needs to be a high level body able to in­
fluence all the parts of Government which can 
affect the current fortunes and long-term develop­
ment of an electronics venture (again, the same 
will be true of related sophisticated industrial 
activity). Among the matters which will require 
periodic review are: 
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f;nancial conditions and incentives 
taxation 
foreign exchange availability 
protection against imports (and gradual 

removal of protect;on) 
import tariffs 
training at all levels 
links to broadcasting authorities 
links to telecommunications 
links to defence electronics 
research and development arrangements 
national standards 
foreign travel 
Ethiopianization of management 

Most successful electronics nations have some form 
of electronics council w;th wide-ranging represen­
tation including high level government representa­
tives. Something of this form should be established 
in Ethiopia. In view of the present economic crisis 
and of the small scale of the proposed electronics 
venture, it would not be appropriate to establish 
an Electronics C~uncil as such. But there must be 
a forum for discussion of all key issues in this 
venture and related engineering activities. The 
chairman must be of sufficient stature to be able to 
precipitate action when it is needed. One possibi-
1 ity i~ an Interministerial Committee, meeting per­
haps Quarterly. This could always expand to fuller 
representation in time. Once again, such coordina­
tion, if genuine, would help to impress foreign 
investors and technology suppliers. 
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c. RECRUITMENT AND TRAINING 

1. Overseas Training 

The organisation of management indicates the 
type and amount of management and s~pervisory training 
needed. Figure VII B-3 sets out an appropriate amount 
of overseas training. also included in the project pre­

operating costs. 

There are important advantages to be gained from 
incorporating into the project team some future mewbers 
of the operating management. Thus the chart shows three 
members of the local management team having 1 month of 
overseas training as the project starts. Thereafter they 
can play a part in the detailed design and progressing of 
the project. This will include paying special attention 
to incorporation of maintenance requirements at the pro­
ject stage and monitoring the performance of local and 
foreign contractors. The General Manager will be in over­
al 1 charge of preparing for ev.entual staffing of the plant. 
This will include timely recruit~cnt of other training 
schedules. This early 3 man-months overseas is counted 
as part of the project management cost. 

There follows a total of 3l man-years of overseas 
training for et!ht key staff. The production control­
ler, industrial engineer, production planner and Quality 
assurance technologist should each spend 3-6 months over­
seas. They return 3-6 months before start-up, enough time 
to assist with local training matters and to prepare for 
production (equipment testing, stock build-up et~ ). 
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The development engineer, design staff and chemist 

can be recruited shortly before production starts, and go 
overseas then. The chemist is not needed u~ti1 late 1988 
when the plant prepares for PCB manufacture. The develop­
ment and design staff wi11 not be needed until radio 
manufacture is established and the company begins to 

consider the wider product possibilities. 

2. Academic Training 

The qualifications needed by professional and 

technical staff are showri in Table VII C-1. Out of 188 
employees, the consumer product plant will need 12 graduates 
of whom about 6 would need electronics degrees. A further 
10 need about 3 years of technician training, mainly in 
electronics. The junior technicians will number only about 
five. The qu~lified staff make up 14 percent of the workforce. 

The qualifications re~uired in the military radio 

plant make an interesting comparison. Although there 
would be fewer employees overall, the skill requirement is 
higher. There are twice as many technical staff. The 42 
qualified staff are more than a quarter of the workforce. 

3. On-Site Training 

There are three main areas of on-site training. 
These are shown in Table VII C-2. The bulk of the opera­
tors go through the second course, assembly and testing. 
The nature of these courses is basic to electronics assembly 
out the approach will have much in common with other light 
industries to be established in future (ie. the emphasis on 
job instructions, procedures, safety, use of tools, etc). 
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TABLE VII C-1 

MANNING BY ACADEMIC LEVEL 

Level I CONSUMER PRODUCTS 

Degree Development 2 

QA 1 

Produc ti.on 2 

Ind. Eng. 2 

Gen. Mgr. t 
Mat. Cont. t 
Chemist t 
Commercial 1 

FinanciaJ t 

12 

Technician 2-3 yrs. 'lA 5 

Ind. Eng. 3 

Foremen 2 

10 

-
Technician 1-2 yrs. All types 5 

TOTAL 2,7 

MILITARY RADIOS 

3 

6 

1 

2 
1 

1 

-
1 

1 

16 

7 

4 

2 

13 

13 

42 
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TABLE VII C-2 

ON SITE TRAINING COURSES 

Fault Finding and Quality Assurance (4 weeks) 
Basic electronics and tolerancing 
Fault Finding Procedure 
Presentation of information and rPporting 
Repair work 
Technical specifications 
Reading drawings 
Parts and component testing 
Appreciation of QA principles 
Elementary workshop practice 
Safety 

Assembly and Testing ( 2 + 2 weeks) 

Use of hand tools 
Soldering 
Handling components and materials 
Wire stripping 
Reading job instructions 
Instrumentation 
Parts recognition (codings etc.) 
Procedures and their purpose 
Housekeeping 
Safety 

Printed Circuit Boards (2 + 2 weeks) 

Silk screen practice 
Use of chemicals 
Visual inspection of· boards 
Machine shop practice on PCB's 
Safety 

First course is 4 weeks. Other are 2 weeks basic for 
operators, plus further 2 weeks for testers. Screening 
i s ma d e o n b a s i s of e y e s i g h t , d e x t e r i t y , re 1 i a b i l i t y , 
intelligence and potential. 

I 
I 
I 
I 
I 
I 
I 
f 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I , 



I 
I 
I 
.I 

I. 
I 
I 
I 

274 

The application of these courses is shown in Figure 
VII C-1. Uns~illed workers are screened in the assembly 
and the PCB courses. The basic operators and assemblers 
undergo a 2-week initiation course. Those with more poten­
tial progress to the second half of each module and become 
testers, as well ·as having assembly skills. It is suggested 
that if possible all the fault-finding and quality assurance 
staff shouid have a technjcian qualification. This may 
not however be possible. Furthermore all foremen and fault­
finders/QA staff should go through the advanced operator 
training courses, preferably before completing the fault-

finding course. 

It would be useful to establ~sh at the new Insti­
tute some common-base courses such as programmes for 
storemen and foremen. The nature of these courses could 
bt~ appropriate to a wide r_ange of industry but the emphasis 
would be on scientific and systematic approaches to the 
type of work concerned. There is a serious ne~d to build 

a stock ~f engineering industry skill. 

Electronics assembly, especially consumer pro­
ducts is much more about control of shop floor practice 
than it is about electronic circuitry •. This ~eing so the 
skill5 needed to make a successful electronic assembly 
plant are very appropriate to a wide range of other engineer­
ing industries, many of which Ethiopia will wish to build 
in future. The final section of this Chapter deals with 
maintenance of quality. It is important that those who 
will be responsible for progressing electronics develop­
ments in Ethiopia know the kind of industry they will be 

dealing with. 
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Figure VII C-1 a 1 so s~ows the number of staff who 
will have to undergo on-site training during the four year 
build up of consumer product manufacture. It totals 166. 
The way the numbers are built up is shown in Table VII C-3. 
This deals only with consumer products. The requirement 
in a military radio plant might be less but the level of 

training more advanced. 

It is assumed that there will be a substantial 
failure rate. bearing in mind the absence of a heritage of 
industrial skill. Also that there may well be some trans­
fers of skilled wo~kers to other. related operations out­
side the factory. For these reasons a 20 percent per year 

failure/turnover rate has been assumed. 

Substantial numbers of employees require training 
for a consumer product venture. A high degree of trainir.g 
organization will be needed to •ake s~ch a scheme work. 

, 
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TAB-E VII C-3 

NUMBER (INDICATIVE) FOR ON SITE TRAINING 

! I I I 
COURSE 1987 1988 t989 

Employees in-post: 

Fault finders & QA 4 6 7 

Assemblers & testers 50 68 68 
PCB plant 8 to 10 
Foremen 2 3 3 
Storemen 3 4 5 

71 91 93 

Training requirement: 

Fault finders & QA 5 3 2 
Assemblers & testers 60 28 14 

PCB plant to 4 2 

Foremen 3 2 1 

Storemen 3 2 2 

81 39 21 

Fault finders and QA (ie. technic;ans) assumes 25 percent 
annual turn-over or transfe~. Other activities assume 20 
percent turn-over. transfer or failure. 

Consumer product~ only 

1990 

8 
74 
to 

3 
5 

100 [ 

3 
20 

2 

0 

0 
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o. QUALITY A~D EFFICIENCY IN CONSUMER ELECTRO~ICS 

The keys to success in consumer electronics manu­
facture are the same as in most light engineering. especi­
ally precision engineering. The secret is less in deep 
and widespread understanding of the technology than in an 
absolutely rigid control of production engineering pro­
cedure. South East Asian labour forces have excelled in 
this rigid adherence to carefully established procedure. 
The lessons learned in co-sumer electronics are highly 
relevant to most of Ethiopia's future engineering develop­
ment. Some general and specific comments regarding quality 

and efficiency are made below. 

1. All Products 

Control of inventory is critical. Material is 
55-85 percent of product cost, therefore wastage through 
loss, damage and acceptance of poor quality material is 

critical. 

Minimise material on factory floor by working to 
planned production schedules, ;ssuing material against 
the minimum practicable lots, if possible daily. Ensure 
regular re~onciliations of issues against use. 

Accept material only to specification and con­
sciensciously pursue causes of deviation back to source. 
Regular checking of measuring equipment is necessary to 

ensure standards are maintained . 
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2. Handling of Material in FactJry 

Avoid component damage during handling, for example 
during component preforming. 

Maintain machines (damage is not always obvious). 

Careful handling of solid state devices (some are 
easily damaged by static e1ectricity).Follow suppliers 
advice. 

Maintain solder bath operating conditions (too 
little heat can lead to poor joints; excessive heat can 

damage the PCB). 

Faulty assemblies requ1r1ng rectification are 
good stock and should be handled carefully d~ring rework 
cycle. Plan rectificati~n cycle to be in line with pro­
duction. Avoid build-ups of rework stock. 

Establis~ salvage system for assemblies damaged 
beyond repair, to allow good components to be reclaimed. 

It is particularly important to ensure items 
affecting the product appearance are adequately protected, 
during manufacture and assembly. Avoid scratching or 
marking and ensure that packaging is adequate for product 

transit. 

Operator awareness of these and other points 
mentioned later must be ensured during their training and 
the job instructions should also take account of such 
points. Each operator should have a clear, concis!, printed 
job instruction card for the particular operation and 
should be regu1drly checked for his/her understanding and 
adherence to the procedure, and that he has had the train­
ing required for that operation. 
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3. Factory Installations 

Care must be taken to ensure safety of operators, 
particularly in the test and adjustment stages of both mono 
and col~ur TV. These adjustemnts have to be made on 'live' 
receivers without backs and on the circuit board itself. 
The power supplies to each stage should be isolated from 

one another. 

Colour TV receivers are particularly sensitive 
to local magnetic fields. even changes in the 
netic field produce noticeable effects on the 
Final adjustment of the picture tube elements 

' earths mag-
picture. 
should take 

place within an area where the earth's field ts equiva­
lent to that of the geographical area where the receivers 

will be used. 

Before adjustment· the receiver should be thoro­
ughly degaussed (demagnetised) and rrom that poi~t until 
the end of test magnetic material should not be used on 

benches. tracks etc. 

Stability of the supply voltage during test and 
measurement of TV is important. 

4. Quality Assurance 

The function of quality assurance is to ensure 
that the product made and despatched is to the standard 
of performance. appearance. and reliability laid down a~ 

required by the market. Whilst the achievement of the 
goal is the responsibility of all. QA must interpret the 
market requirement into standards and specifications from 
each process stage. they must monitor the performance at 
various stages to ensure maintenance of standards; finally 
they must initiate the corrective or preventative action 
necessary to maintain standards. 
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!t is essential therefore that there is clear 
understanding of the material specification required by 
the design authority, by both the suppliers and the user 
and that there is no misunderstanding of the quality levels 
to wh~ch the supplier undertakes to deliver. Sampling at 
goods inwards stores mus; be adequate to ensure that agreed 
standards are maintained. Procedures to be adopted in the 
case of unsatisfacto~y ma~erial must be agreed between 
supplier and user before decision to purchase. (Ethiopia 
is a long way from most component suppliers}. Factory visits 

to suppliers will be necessary. 

It is very necessary during production to have 
agreed procedures for handling situations of non-achieve­

ment of specification. 

Statistical information should be taken at key 
points on the production chain to determine trends and to 
allow preventative actions to be taken before corrective 
ones become necessary. This information should form the 
basis of a regular (monthly) report to all management and 
supervision so that there is an all-round awareness and 
involvement in quality lev~ls and improvement. Local 
products must be of a quality to justify the exclusion of 
imports and all product leaving the factory is effectively 

subject to a final inspection - by the customer. 
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APPENDIX A 

CAPITAL RECOVERY FACTORS 

1. The Principle 

It is useful during the early stages of project identi­
fication and evaluation to be able to combine the capital 
and operating costs into a comprehensive cost. Such a 
'comprehensive cost' can b~ expressed as an annual cost 
or a cost per unit of production, and can be compared to 
the price in order to obtain a rough assessment of perfor­
mance. It is even more useful if the method of annualising 
the capital cost can be made sensibly independent of the 
size of the project. 

The annuity method of cashflow analysis permits the real 
irregular cashflow of the investment which precedes produc­
tion, to be converted into a notional regular cashflow 
throughout the production life of the project. In essence 
this is done by adjusting the level of the regular annual 
cashflow until it has the same present value as the real 
irregular cashflow. The transformation of the irregular 
cashflow into a regular annual sum is achieved by discounting. 

The regular annual sum we call the annual capital 
charge. This can be added to the operating costs in order 
to produce a comprehensive cost. 

The annual capital charge can be based on a capital 
recovery factor. The comprehensive cost (T) is then calcu­
lated as follows:-

T • P + rC 
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where P = annual operating cost 

C = total capital cost 

r = capital recovery factor 

The capital recovery factor is based on a given set 
of assumptions about the project (construction period and 
phasing of investment, learning period, project life, etc). 
Provided these assumption~ remain constant, the capital 
recovery factor remains constant, regardless of the actual 
level of investment. In some cases it is also possible 
to take intu account, in calculating capital recovery 
factor, financing conditions and taxation. 

2. Factors Used in Chapter V 

The capital recovery factor of 15 percent used in the 
project profiles in Chapter V is calculated according to 
the assumptions given below. The calculation is given ir. 
Table A-1. The assumptions are considered appropriate to 
a small electronics venture in Ethiopia. 

Project life 15 years of operation 

Construction period : 2 years 

Phasing of investment cashf~ow: 
First year of construction:: 
Second year of construction: 
First year of operation 
Residual value after 15 years: 

Production growth: 

33 percent 

62 " 

5 II 

zero 

First year 33 percent of full output 
Second year 78 percent of full output 
Third year 95 percent of full output 
Fourth year 100 percent of full output 

Note: This implies that at the end of year 1 production 
is an annual rate of 65 percent; at end of year 2 it 
is at 10 percent). 
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Project rate of return 10 percent 

(Note: This implies that if the whole or the finance 
were provided as equity then there would 
be a real return to equity of 10 percent. 

The capital recovery factor for the above case is 
15.2 percent. This means that on the basis of the given 
assumptions, including a ~O percent project rate of return, 
the comprehensive cost during a full year of production 
will consist of the annual operating costs plus 15.2 per­
cent of the original investment. 

3. Sensitivity of Capital Recovery Factor 

The calculation is sensitive to project life and dis­
count factor as follows:-

At discount factor* - 10 ~~rcent 

Project 1 if e Capital recovery 
in years factor percent 

10 19.3 
15 15.2 
20 13.7 

At project life - 15 years 
Discount factor* Capital recovery 

percent factor percent 

5 
10 
15 

10.7 
1!L2 
20.6 

* Note: The discount factor is also the Internal Rate 
of Return for the project in this case. Thus a 
10.7 capital recovery factor and a 15 year project 
life implies a 5 percent IRR. 
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4. CRF in the Military Radio Profile 

A capital recovery factor of 17 percent was used for 
fixed investments in military radios in Ethiopia. This was 
based on a shorter project life (12 years operation); in­
vestment phasing - year 1 : 35%; year 2 : 60 percent; year 
3 : 5 percent. A residual value after 12 years ~peration 
of} of the building cost; and finally a slower build up 
of production from year, as follows: soi, then 75, 85, 90, 
95 and 100%. A 10 percent discount factor was ~sed. The 
CRF was 16.6 percent, rounded to 17 percen~ in the profile. 

5 • Working Capital Charges in the Profiles 

The same principle can be applied to the working capital. 
In this case the working capital is assumed to build up 
with prod~ction, i.e 33 percent in year 1 of operation and 
67 percent in year 2. Since this working capital is con­
stantly maintained it must all be credited to the project 
at the end of the financial life, i.e in year 16 of opera­
tion. Using a 10 percent discount factor the working capital 

• 
charge may be calculated as 9.7 percent, rounded to 10 
percent for use in the Ethiopian projects. 
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TABLE A-1 

CAPITAL RECOVERY FACTOR CALCULATION 

Invest- 1· Ope rat- Discount Present Value 
Year ment I 

ing factor I 
Invest- Operating (units) surplus 10~ ment surplus 

-2 33 - 1. 21 39.93 -
-1 62 - 1. 10 68.20 -
' 5 0.33x 1. 00 5.00 0.33x 
I 

2 0.78x 0.91 - 0. 71x 
3 0.95x 0.83 - 0.79x 
4 1. OOx 0.75 - 0.95x 
5 1.00x 0.68 - ) 
6 1. OOx 0.62 - ) 
7 1. OOx 0.56 - ) 
8 1. OOx 0.51 - ) 
9 t. OOx 0.47 - ) 4.87x 

10 1.00x 0.42" - } 
11 1. OOx 0.39 - ) 
12 1.00x 0.35 - ) 
13 1.00x 0.32- - ) 
14 1. 0 Ox 0.29 - ) 
15 1 •. o 0 x 0.26 - ) 

100 I 113.13 7.45x 

If x is the operating surplus in a full year of output then for 
the present value of both investment and operating surplus to 
be equal:-

x = 113.13/7.45 = 15.2 units 
and expressed as a perr.entage of initial investment (before 
financing) x = 15.2 percent. 

I 
I 
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APPEND IY. B 

MANNING COSTS AND SCHEDULES 

The manninQ schedules for the projects in chapter V are 
contained in this appendix. The levels of manning have, for 
simplicity, been grouped into the following six groups. 

Grade A (General manager, 

Total cost 
Birr/year 

electronics engineer 12,000 
Grade B (Engineer, department 
manager, accountant etc. foreman) 8,000 
Grade C (Storeman, inspector) 4,500 
Grade D (Machine operator, 
clerical staff, crivers) 
Grade E (Security staff) 
Grade F (labourers) 

J.,500 
2,000 

900 

These grades include the normal social benefits - working 
men's comper.sation 3 percent of payroll; medical expenses, 
health premium, 50 percent. Some housing. Total social cost 
25 percent of wage. 

The weighted mean wage cost in the project profiles in 
then around 4,000 Birr per year. This is high compared to 
the annual wage costs per employee in the various Corporations 
which range from 1460 Birr to 3690 Birr, and average 2430 Birr. 
The higher wage cost industries are characterised by their 
requirement for craft skill and their use of process/technology 
based industries. Fringe benefits vary from 10 to 45 percent 
of basic wages, averaging 26 percent. They tend to be slightly 
higher in the lower paid corporations. The data for the cor­
perations is summarised in the following Table. 
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INDUSTRIAL ~AGE COSTS IN EHTIOPIA. 1982 

I 

Basic Fringe Total wage 

Corporation 
annual benefits cost per 
salary percent of employee 
'000 Birr salary '000 Birr 

Sugar 2.71 36 3.69 
Nat. Metal Works 2.94 15 3.39 
Nat. Chemical 2.92 13 3.29 
Share companies 2.75 17 3.21 
Wood works 2.89 11 3.20 
euilding materials ,.08 45 3.02 

Tobacco & matches 2. 19 25 2.73 
Beverage 2. 11 26 2.65 
Printing 2.27 10 2.49 
Leather & shoe 1.89 21 2.30 

Food 1.59 18 1.87 
Textile 1.47 28 1.87 
Fibre works 1.22 34 1.64 
M~at 1.21 21 1.46 -
All corporations 1.92 26 2.43 

Increase of wage cost per employee 1981-1982 was less than 
1 percent. 

Source: Ministry of Industry, Statistical Bulletin 1984, 
worked up from Tables Sa and 6. 
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TASLE B - 1 
M~NNING OF RADIO ASSEKSLY 200,000/ YEAR 

Activity 

Direct employees: 

Stores 
Incoming materials inspection 
Carriers & cleaners 
Front panel assembly 
Transformer & socket fitting 
Prepare wiring 
Solder connect PCB 
Fit PCB in case, fit scale 
Solder the case connections 
Test connected PCB 
Fit back, check labels -
Test radio 
Packing 
Final stores 
QA lab & troubleshooters 
Line for~men 

Prepare cassette & flap 
Fit cassette & solder 
Test cassette 

Indirect employt:es·: 
General manager 
Electronics engineer 
Plant engineer 
Accountant 
Administrator 
Supplier manager 
Sales manager 
Accounts staff 
Administrative staff 
Supplies staff 
Site & security 
Cleaner & messengers 
Drivers 

Ski 11 I Number of 
level employees 

c 
c 
F 
D 
D 
0 
0 
0 
0 
D 
D 
c 
0 
c 
B 
B 

D 
0 
D 

A 
A 
B 
B 
B 
B 
B 
0 
D 
0 
E 
F 
D 

2 
1 
3 
1 
1 
2 
2 
2 
1 
4 
1 
1 
1 
1 
2 
1 

1 
2 
1 

1 
1 
1 
1 
1 
1 
1 
3 
4 
2 
6 
4 
3 

30 

29 

59 

l 
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TABLE S - 2 

I 
H.\NNUG OF RADIO MANUFACTURE 

~t'I0,000/year 

I j 

I 
I 

Ski 11 Number of I I Activity 1 evel employees I 

I I . I Direct employees - assembly: I Stores c 2 

I Incoming materials inspection c 1 
Carriers & cleaners F 4 
Front panel assemb·l y D 1 

I 
Transformer & socket fitting D 1 
Prepare wiring 0 2 
So 1 de r PCB ·. :. D 3 
Fit PCB in case, fit scale D 3 

I Solder case connections D 2 
Test connected PCB D 5 
Fit back, check labels D 1 

I Te~t radio c 1 
?acking D 1 
Final stores c 1 

I 
QA lab & troubleshooters B 2 
Line foreman B 1 
Cassette fitting D 7 

38 

I Direct employees - PCB 
Assembly stores c 1 

I 
Carriers & cleaners F 3 
Chemist & manager A 1 
Board slitting & piercing D 2 
Sild screen machine operator c 1 

I Etch, wash & strip D 1 
Roller tinning D 1 
Inspectors c 2 

I Track feeders F 2 
Component preparation D 3 

- . Insertion D 11 

I 
Wave solder machine D 1 
Visual inspect/touch up c 2 
Manual solderhg c 2 
Testing & alignment c 9 

I Troubleshooters/repair B 3 
Line foreman B 1 

46 

I Direct employees - transformer 
Bobbin winder/tester D 2 
lamination D 3 

I Assembly D 2 
Testing c 2 

9 

I Continued overleaf 
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~adio assembly - continued 

l Activity 

lndirect employees : 
- General manager 

Electronics engineer 
Plant engineers 
Accountant 
Admin/personnel supervisors 
Supplies manager 
Sales manager 
Accounts staff 
Admin/personnel staff 
Supplies staff 
Site & security 
Cleaners & messengers 
Drivers 

GRAND TOTAL 

Ski 11 
level 

A 
A 
8 
B 
B 
B 
B 
D 
0 
0 
E 
F 
0 

Number of 
employees 

1 
t 
2 
1 
2 
t 
t 
5 

1 t 
3 

t t 
8 
7 

54 

147 
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TABLE S 3 
MANNING OF TV ASSE~olY 15,000/YEAR 

Activity 

Direct employees: 
Stores 
Inspection/quality assurance 
Assemble & solder 
Inspect/signal adjustment 
Focussing 
Line QC 
Fit Dack 
Safety check 
Clean & package 
Foreman 
Carriers & cleaners . 

Indirect employees: 
Manager (inc). sales) 
Electronics engineer 
Plant engineer 
Supplies manager 
Bookkeeper 
Administrator 
Clerical staff 
Site & security 
Cleaners & messenger 
Drivers 

' 

I Ski 11 Number of 
level employees 

c 1 
c 1 

I D 2 
c 1 
c 1 
c 1 
D 1 
D 1 
D 2 
B 1 
F 2 - 14 

A 1 
A 1 
B 1 
B 1 
c 1 
B 1 
D 5 
E 3 
F 2 
D 2 - 18 -

32 
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TABLE B 4 

MANNING OF TV MANUFACTURE 20,000/Year 

I l 
Activity I Ski 11 

I 
Number of 

I 1eve1 employees 
I 

Allocation of employees for PCB/ Av D I 10 
winding* I Direct employees (manufacture): 

Quality assurance B I 3 
Component preforming D 5 
Board assembly (simi-automatic) D 12 
Solder baths 0 2 
Board cutting & touch up 0 3 
Automatic inspection c 2 
Foreman B 1 - 28 
Hand assembly & solder c 2 
Inspection c 1 
Align RF/IF c 1 
Pkture check c . 

I 

Packing E 1 
Rectification c 2 
Carriers & cleaners F 3 - 11 

~ 
Extra chemical lab staff 3 
Assembly (see profile) 14 

"60 
Indirect employees : 

Manager A 1 
Electronics engineers A 2 
Plant eilgineers B 2 
Supplies manager B 1 
Sales manager B 1 
Accountant B 1 
Administration manager B 1 
Clerical staff D 10 
Site & security E 7 
Cleaners & messenger F 5 
Drivers D 4 - 35 -

101 

* The radio manufacturing profile has approx. 10 
directs & 6 indirects on PCB making. 2/3 of these 
are considered oecessary for making TV boards. 

I 

PCB manufacture in 2 stages: 
- Automatic section at 800/day (up to }ntyr) but operating 

2 days per month· 
- Manual finishing & alignment/checking, operation ful 

ti me 1 sh i ft. 
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TABLE S ~ 

MANNING OF COLOUR TV MANUFACTURE 
AT 5000 PER YEAR 

Ski 11 Direct employment level 

One day per month {insertion): 
Stores 
Component preparation 
Machine aided inserti·on 
Hand assembly on board 
Inspection 
Solder bath 
Cut and touch-up 
Automatic testing 
Hand assembly & soldering 
Alignment & testing 
Rectification 
Carriers & cleaners 
Foreman 
QA/troubleshooters 

3 days per month {PCB shop): 

Full time {assembly): 
Stores c 
Carriers & cleaners F 
Cabinet pr~p. & tube fitting D 
Chassis fitting D 
Tube parameter adjustment c 
Check & QA c 
Rectification c 
Packing {&other tasks) D 
Foreman B 

Number of 
employees 

1 
5 
4 
9 
3 
2 
4 
1 
5 
1 
2 
3 
1 
2 - 40 

46 

1 
2 
2 
1 
1 
1 
1 
1 
1 - 11 

Number of directs allocated to manufacture of 5,000 
sets/year is: 

11 ± {o.13 x 46) % (0.05 x 40) = 19 
Jndirects allocated 
Total full time P.quivalent 

11 
30 

i 
I 
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TABLE B 6 
MANNING REQUIREME~TS FOR CABINETS 

I
.-- i I 

Activity Grade j No.of employees l 
~·~~~~~~~~~~~-1--~--·;~~--~-1' 

Radio cabinets (2 shifts) 

Stores 
Moulding machines 2x3 
Finishing . 
Carriers & cleaners 
Chargehands 

Total 
Additional indirects 

Total 

TV cabinets (1 shift) 

Stores & despatch 
Machine shop 
Carriers & Cleaners 
Assembly shop 
Finishing shop 

Total direct employees 
Additional indirects 

Total 

c 
c 
0 
F 
B 

B 
B 

c 
c 
F 
D 
0 

2B, 20 

1 
6 
1 
3 
2 

2 
5 
2 
2 
2 

13 
4 

17 

13 
4 

17 
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TABLE 8 7 
MANPOWER FOR SPEAKER MANUFACTURE 

AT 320,000/YEAR 

. 
! Skill Number of 

Activity t level employees 
i 

!Direct employees: 
Sheet metal work: 

Shearing, punching, pressing 4 
Linishing 1 
Plating 2 

Assembly: I Assemblers & machine operators 7 
Carriers & cleaners 2 

Checking & testing: 
Assembly check 2 
Magnetising 1 
Electrical test 2 
Carriers & cleaner 2 

Packing & stores: 
Packing 1 
Stores 2 

Supervision: 
Foreman & QA technician 2 -

Indirect employees:* 
Superintendent 1 
Administration 1 
Cl'!rical staff 2 
Site & security 2 
Cleaners & messengers 1 
Drivers 1 -

. 
* Indirect employees are at alow level since it is 

assumed that the activity would be added to an 
existing radio plant. 

2B 

8 -
35 
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APPENDIX C 

Technical specification of 
radios and televisions 
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~adio specification 

lhe information in :he Ministry of Industry report on 
radio production (1980) indicates that the national 
transmissions can be satisfactory received on radios 
having bands with internationally agreed coverage of:-

520-1610 KHz (MW) 
and 3.2-12.2 MHz fSW) 

Components are produced worldwide for these bands. 
It is strongly recommended that this specification is 
adopted for the products under consideration. 

For the same reason, and also to take maximum advantage 
of experience available in o:her countries, the perfor­
mance standards of signal processing areas, and in con­
sequence their design format, should follow current 

international practice. 

The primary source of power for radios should be dry 
batteries, incorporated within the radio housing, to 
allow portability and use in rural areas. For little 
extra cost, however, the additional feature of mains 

operation can be added. 

The des i g n sh ou 1 d a 11 ow for the use of batter i es , w i de 1 y 

available throughout the country. 

The appearance and construction of the receiver housing 

is important for the following reasons :-

ruggedness to permit handling and use in adverse 

environmental conditions 

market need for variety of appearances and for price 
classification. 



i8 

rationalisation of design of major sub-assemblies 
is required to minimise the effect of v3riety on 
prcductivity and set-up costs. 

?lastic mouldings are likely to form the greater part 
of the en;losure and presentation but a combination with 
local materials wood for example, could give more oppor­

tunities for variety. 

A suggested general technical specification is as follows:-

Wave bands: 

Circuit: 

As above 

Internal ferrite rod aerial for MW with 
telescopic SW aerial (wh~re SW fitted) 
5 stages of selectivity 
7 transistor functions incorporated 

Push pull audio output 

Sensitivity: Typically MW 350 mV/m at 20 dB s/N 
typically SW 150 mV/m at 20 dB S/N 

Output power: 200 mW at 10 percent TH~ 

Loudspeaker: 4 inch round 

Power supply: mains 240V AC 50 Hz 
batteries 6V 4 x 1.SV 

Receiver size, knob arrangement and number of controls 
will be dependent of local market requirements, but are 
unlikely to be significantly different from similar 
specification models marketed elsewhere. 
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~~nocnrome te1evision specification 

20" table model 

Power requirements 

?resentation 

Circuitry 

Loudspeaker 

19V pict~re tube 110 degrees 
defiection angle. 

. 220-240V 50 HZ SOW (typica11y) 

. Wooden cabinet made and finished 
with mainly local materials. 

Customer controls for TV 

Channel selection picture bright­
ness, picture contrast and sound 
vo1ume. 

Aerial input socket of coaxial 
type to accept 75 ohm antenna 
with unoalanced lead. 

. Solid state active devices, stabi­
sed power supµly with VHF tuner 
covering Bands I and III. Preset 
adjustment ~Y dealer to allow 

custo~er instant selection of station. 

Receiver circuitry designed to 
requirements of national trans­
mission standard 625 1ines, SO HZ 

Sound output - approximately 2 
watts at 10 percent THO. 

• 8 ohm 5" circL1ar (or 6" x 4" 

elliptical). 

approx.dimensional of cabinet 
width 24" 
Height 16" 
Depth 15" 



Colour tele1ision sJecification 

2:-l"~aole iiOCei :~v ;:iictu:·: ~ube ~colour) 

?Q de~re: deflection :ng1e 

?il construction 

Power requirements . 220-240V 50 Hz. 75 watts typical. 

Presentation 

Circuitry 

Sound output 

Loudspeaker 

. Cabinet as for ~onochrom~. 
Customer controls for TV. 

Channel selection, picture bright­
ness, picture controls, picture 
colour and sound volume. 

Aeriai input socket of coaxial type 
to match 75 ohm anten n..\ with t:n­

balanced feecier. 

• Solid state active devices, stabilised 
power supply, VHF tuner covering. 
Bands I and III, preset by dealer 
to allow customer instant selection 
of sution 

Circuitry design to requirements of 
the national transmission standard 
625 lines 50 Hz. Pal System G(?) 

Approx. 2 watts @ 10 percent THD 

·-
. 8 ohm 5" round or 6" x 4" elliphical 

approximate dimensions 

~·ddth 24" 

Height 16" 

Depth 20" 
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3J!LDI'.'1G COSTS 

in all the ~~hiopian ~ui1ding cost estimates for radio 

~nd T~ ~anufacture ~ unit cost of 960 Sirr/sq~are ~etre 

has been used. 

The buildings wiil be mainly of lSm bay width, with 
eaves 4.5 metres high, .suspended ceilings in some areas 
Jut no air conditioning. Structure will be of locally 
made painted steel frame with reinforced concrete ground . ' 
floor construction, olockwork walls and uninsulated 
metal sheet roof. Internal services will be to normal 
European standards. 

"i" he p 1 a n t s hou 1 d be on a s i t e w h i ch a 11 ow s a p 1 o t rad i o 
of at least 1:3, building to total plot size. It should 
allow for expansion. The buildings cost includes all 
associated site works such as surfacing, fencing, light­
ing, garage facilities for works vehicles etc. The main 
cost assumptions are: 

Foundation works 1450 Birr/sq.metre 
Steel work 90 Birr/sq.metre 
Roofing 1500 Birr/sq.metre 
External wa 11 s 1200 Birr/sq.metre 

A contingency of 1 O percent is added to all cost­
ings. 

The distribution of cost is then as follows: 

Concrete works 
Frame & cladding 
~alls, windows, etc ..• 
Finishing 
~echanical & elec. >erv. 
Jutside works 

percent 
12 
14 

20 
1 5 
20 
19 

100 




