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Chapter 1 
Role of Telecommunication services and industry and 

scope of the paper 

:.1 Introduction 

~ . 1 . 1 The role of telecommum:ations and informatics as a catylist and an important 
~frastructure for industry. business. administration and social institutions is by now well 
~::ognized. Telecommunications and informatics services. apart from providing very 
~~~stantial economic returns to the societymations. have been found to be highly 
~emunerative financially as well. The operating administrations. whether in the public or 
::rivate sector, world over. have been flush with cash after an initial dose of heavy investmen!. 
I elecommunications service sector therefore deserves priority in any plan of socio-economic 
deveopment in any country. 

1 . 1 • 2 Keeping this in view it has but been right that UNIOO has chosen to aeate a unit 
with a specific mandate to increase the industrial efficiency through the application of 
informatics technology and place emphasis on assistance ir. the field of telecommunications 
equipment production and maintenance. UNIOO had earlier organized a Workshop in December 
: 991, to help identify ttle. issues and possible areas of cooperation in regard to 
talecommunication industry in Asia and the Pacific Region. UNIOO has now planned a further 
Workshop for the representatives of the region to take the process of cooperation a step 
further. 

1.1.3 Public Telecommunications networks now support a vide variety of 
~mmunications services. voice and non-voice. Telephone, FAX. data communications, 
~lectronic mail. voice mail. videotex. slow scan TV etc. They can now au be supported on the 
:>asic telecommunication network with ISON facility. The basic network uses a very wide 
variety of industrial products. most based \Jn electronics, but certain others in the nature of 
hardware, cables etc., besides a large volume of computer software. Telecommunication 
irodustry is thus an important element in the development of telecommunications networks. An 
analysis of some of the major products ~nd components going into the network and the products 
was presented in the earlier paper: A survey of Telecommunication Services & Industry: 
Inputs required by a National Public Switched Network and for their production-Potential for 
r~ional cooperativn· at the Bangalore workshop in December 1991. 

1. 1 .4 The present paper picks up the threads from the · earlier workshop, and 
attempts to identify a few typical concrete industrial projects which could be taken up 
initially and become models for further regional cooperation to promote self reliance in the 
iield of telecommunications industry. 

1.2 Motivations for a national Telecommunications Industry 

i .2.1 Almost all nations. larae and small. generally aspire to build u::> 
;,:lecommunication industry of their own. itihat are the motivations? These 9enerally relate to: 

• A feeling. oiler. 1:is1if1~:. ma: one has to pay exhorbitan!I~· h;gh prices to 
-:oort from aoroad. 

Techn1ca: competenc~ ro; marntenanc~ & servicing that inC!~enous industry 
:·ov1aes. 

Genera110~1 ct 1oce:1 em:::::>~'ment rn place of supporting the same elsewhere. 
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L3 Factors innibiting growth of telecommunication industry in 
developing countries 

lnspite ol tne keen aspiration of most nations to develop their own 
:elecommunication industry. no; many developing countries have successfully done so. Most 
::eveloping nations continue tc oe depenaent even for some of the simplest equipment on 
::nports. What are the n~asons ior the same? 

:::omponents: 
The t-2ie.:::;;nmun;;:;;;c:1 industr~· :::an ~enerally be divide: ::o:o two major 

Tne oasi::: :::o;.iponems and raw material industry. 

The system industry based on assembly from siandard bought 
oui components. 

Both call for a very large R&D effort for development cf products and 
:lmcesses. and for standarization. testing and certification. These activities call for massive 
investment. which only very large organizations are ai...e to afford. Truth is i~at the cost of 
M&D effort in Telecommunications has become so prohibitive that many of the traditional 
multinational giants in the field, arch competitors till only a few years back. have had to merge 
or f:?nter into strategic alliances. 

• In addition the basic components and raw material industries have 
::>ecome highly capital intensive and are economical only at very high levels of production. 
This has again meant that these indus:ries are also gradually getting concentrzted into fewer 
and fewer hands. 

1.4 What then are the prospects of developing telecommunications 
industry in developing countries? 

Fortunately, given the availabilty of basic designs. and standarc components 
and raw materials. there is still a large scope for producing telecommunicction equipment 
economically by way of assembly and !esting, even at modest leveis of produaion, particularly 
in developing countries where in~npower costs are still comparatively low. Thus industries 
based on local assembly and testing from bought out components internationally or regionally, 
can still be economical and meet some of the basic objec:ives and aspirations of the different 
countries for self reliance. Success of such industries would however can for a considerable 
support by way of R&D, stanoardization. procurement. testing and certification of components. 
and products etc. This calls for some form of organizational networking with either the major 
multinational organizations working in this field, or building up of alternative regional 
institutions. 

Apart from these. some of the discrete components. electronic. and mechanical, 
also offer a good scope for small scale production. Some of these were touched upon in the 
earlier paper presented in Decemtier workshop. 

1.5 Scope of this paper 

In the light o: a:::,\/e sce~arics. this paper: 

(1) mar.cs a oriel st:rvt'). in chapter 2, of tne siatus o: :-:ational public 
:~:ecommunication netwo;,;: ''· :n~ reg1c~. 2r.c a:rem~!s to pro1ect the likely $:~:·JS in tht- year 
2-:oo. It further attempts a p'.o;e:11on o'. t:-H: countrywise demand tor SO:ll£- : · me products 
::::scussed at annexe~ ~ tc• 5. Tries= oroie:::1;0ns are necessarily highly :·...::>1ective and 
5:>eculat1ve and can onl; :::rov:c~ a trarnew:ir~. lo· furtner studies. 
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(2) based or: :~ese pro;::tions. explores the economics of prociu::tion of a few 
of the important products going into the telecommunication networks at different levels of 
annual output. These are pre-s::ited a; annexes 1 to 5. 

(3j suggests a possibk. strategy for regional cooperation for 2 few projects in 
:his field. by either creating or using existing organizations/institutions for standardization. 
:esting. certification, R&D suppon etc. This is presented in Chapter 3. 
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Chapter 2 
A review of telecommtJnications development scenario 

and a projection of likely demand for 
Some major Telecom Network Components 

in countries of the 
Asia and Pacific Region 

2.1 Introduction: Telecom Scenario in the region 

2. 1 . 1 The Asia and pacific region consists of about 40 countr;es with a very wide 
;.-ariety of topology and population densities. It has in it two of th~ most populous countries. 
::hina and India. with combined population of about 2 billion. It also has some o! the smallest 
island states with populations of a few thousand. the smallest one having less than 10.000 
:..,habitants. 

2.1.2 The state of development of telecommunications similarly varies very widely. 
Newzealand, Australia. Japan, Hongkong. Singapur. Korea and Taiwan have very high telephone 
:tensities of over 30 main lines per 100 population. On the other hand as many a:. 14 
o:>untries have less than 1 per hundred. among these are some of the most populous ones like 
:hina. India, Indonesia. Pakistan. and Bangladesh. 

2.1.3 Table 1 presents data about the population. the main telephone lines. and the 
::ensity per 100 population as on 1.1.91 and the main telephone lines on 1.~.1988, drawn 
:rom the annual publication of Mis Siemens Ltd, ·international Telecom Statistics". The data is 
net complete in respect of some of the countries and as explained in the original publication is 
oased on estimates rather than specific statistics in case of many of the countries. The table 
aso presents calculated annual exponential rate of growth in main lines achieved during 
the three year period 1.1.88 to 1.1.91. Table 1 presents the data for 39 countries of the 
region, arranged in alphabetical order. 

2.1.4 To obtain a better comparative insight into the data. tables 2 to 5 present the 
same basic figures, with countries arranged in descending orders of population, number of 
main telephone lines working. the telephone density. and the exponential rate of growth 
achieved in the three year period 1988-90. 

2.2 Projections for the future 

2.2.1 Using this basic data, an attempt has been made to make some projections for the 
future growth and likely annual demands for some of the major inputs for public networks in 
the year 2000. With the very limited data. the projections are necessarily highly subjective 
and specul::itive. However they do give a very rc;ugh idea of the potential and hopefully will 
~ncourage further studies. They can also provide a tentative basis for some preliminary 
::>lanning and certain provisional decisions for further work towards development of 
;:elecornmunication industry in the region. 

2. 2. 2 The projections have been arrived at by assuming a cenain expc:iential rate of 
;rowth for each country for lhe period 1991 ·2000. The exponential rate of growth assumed 
•2ries from 4% p.a. for the countries with already high telephone density increasing to 16% 
: 2. for countries with very low telephone densities at present. 

2.2.3 Based on the these rates of growth an estimate has been made c: main lines 
·~ely to be working on 1.1.2000 and thereafter the number of main lines like:• 10 be added 
::.mng the year 2000. The latter has been used 10 estimate the likely deman:· tor telephone 
:xchange equipment at 133% of the new Imes likely 10 be addsd, telephone :ables (mostly 
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jelly hlled) at 5 cond;,i::::;: ~ .• :::;=:-,-0'::..:r::. <CKm) per connection, and PA3X ca;:><:::::y tor very small 
PABx·s (2·4 10 6·30) a: 20',~ o: me exchange capacity. The results are inc:::~ted in table 7. 

2.2.4 It is hopee that tnE r19ures in table 7, together with the figures about the 
economical viability of pro1ec!s tor produ<:tion of some of the equipment. presented in 
annexes. will provide a useiu: basis for a preliminary decision as to what types of 
telecommunication i:ndustry may prove economically viable in different countries of the 
region. This could be !M rr:ginning of c: serious study to be undertaken by :=;fferent countries 
in the region for possi::ile reg;or:al cooperation and networkin;; of industrial. 
standardization. test. calibration and certification organizations. 

2.3 Telecommunications industry status in the region 

2.3.1 Just as in the telecommunication services, the region provides a very variable 
state of development in regard to telecommunications industry. On the one h~nd there is Japan 
with a very dynamic and vibrant telecommunications industry, both for components and 
systems, not only fully meeting the ver_ C;.. nsiderable internal demand but also undertaking 
very large exports to all comers of the v:orld. Then thert! are Korea. and Australia who have 
established a very healthy telecommunicatior.s industry started largely as su~sidiaries of some 
of the multinational giants but gradually becoming fairly autonomous. These industries have 
been the major suppliers ior the very substantial national telecommunication development. 
Korea has further started its own R&D programme ar:d has also established a highly vigorous 
component industry. The country has now become a fairly important player on the export 
market for some of the products in particular th~ telephone cables and some transmission 
equipment. 

2.3.2 China and India are two of the world's most populous countries. They are also 
now the world's largest po1ential marKels for telecommunication industry products. Both have 
established a substantial R&D programme and have developed significant competence, both for 
hardwarEi and software design and production for telecommunications. India has established a 
whole range of telecommunications industry, Switching, Telephone lt. optical fibre cables, 
transmission equipments, subscriber terminals- telephnoes, PABX's, Teleprinters, FAX's, 
Modems etc. Some of the industry is based on transfer of knowhow from MNC's, some on 
incfigenous R&D. The emphasis in all cases has been on mastering the knowhow. Many of these 
industries &re now in a position to transfer this knowhow, though with a large market at home 
have probably not paid adequate attention to this. The position in China appears to be very 
similar. 

2.3.3 Indonesia, Pakistan. and Phillipines are other countries who have set up a 
number of industries. Taiwan, Honkong, Malaysia besides Korea have also emerged as 
important producers of components, as also of suppliers of some of the capital equipment, 
either from local production or from third countries. Efforts have been on for establishment 
'>f industries in some of the other countries like Bangladesh. Nepal, Sri Lanka. Vietnam and 
others . 

2.3.4 There is thus significani activity in regard to telecommunicatic:-: industry even 
among the developing countries in the region. There is clearly significant competence and 
comptimentarity which could be of mutual advantage to difierent countrie: in the region. 
There is however no authentic and comprehensive data bank or facilty :~r exchange of 
information. A survey ol tM industry ir. the region and compilation of a c.·ectory would be 
useful. This perhaps needs priority a11::nt1on. However inili2tion o: region= cooperation in 
this regard need not and should noi wait br such a survey. A parallel action :~:;Id be taken on 
some of the projects as suggested 1n Cha:::>1er 3. 

\ 

.. 



.. A•"·. . . -. 

• . 

I ' - < 

- I 
I 
·1 

1 

-

' 

'· 

t 

----· ....-."'- - - . ___ .. __ - .. - . ... .. , -,.,...., 

.Chap~er 2, Table 1 
~elephone Density in main lines per hundred population as on 

1-1- 91 
and annual rate of qrowth of main lines 1988-1990 

Countries of South Asia ~ the Pacific 

' i ,co• · ' "cc· ~.l.1991 1 · 1986 
(a) <b> <:::-J <d> <e> 

<000) ::ie~ 100 
Countries Arranged Al.phabetically 

Afghanistan* 16,120 
_ Australia 17,090 
· 3angladesh* 109,070 
· Bhu~an* 1,520 
- Brunei• 270 
_ Cambodia? 8,250 
- ~hina PDR• 1,139,100 
_ China R :Taiwan 20,230 
- Cook Island 20 
~iji 760 
~- Polynesia 200 
Guam(USA} 120 

· HongKong 5,800 
__ India 827,000 
- Indonesia" 182,000 
- Ja?an 123,540 

Kiribati* 70 
- Korea PDR• 21,770 
- Korea Rep 42,79C 

__ Laos• 4,140 
- Malaysia 17,860 

Maldives• 214 
· · Micronesia"' 93 
:~Mongolia ?DR* 2,120 
-- Myanmar :3urma* ~1,670 

Nauru* 9 
- Nepal* 18,920 
,_ New Caledonia 170 
-- Ne~zealand 3,350 
· ?~kistan~ 112,050 
· ?a?ua Newg~inea~ 3,700 

?hilippines 6:,480 
Singapur 2, 709 

_ . Soloman Island* 320 
S~i Lanka 17,030 

·· 7hailand -~,200 

. :~~ga• 120 
· · ·:a:n.iatu• 152 
_. ·:.:.e::1ail• 6:, 20(' 

35,000 
E,046,029 

200,000 
1,700 

35,000 
7,000 

6,850,300 
€,583,435 

2,990 
42,425 
37,000 
39,036 

2,474,998 
5,074,734 

950,000 
55,330,000 

1,200 
800,000 

!3,5!.3,523 
6,600 

1,585,744 
6,240 
1,600 

40,000 
80,000 
1,200 

55,000 
28,382 

1,630,000 
870,000 

30,187 
668, 31! 

1,040,187 
3, 400 

121,388 
:,324,522 

2, 7CC 
2,60C 

,.. r, - ""',,. ... ,,.. - "' .. .,,. ..... , - -> ... 

0.217 
.fl .080 

0.183 
0.112 

12.963 
0.085 
0.601 

32.543 
14.950 
5.582 

18.50(, 
32.530 
42.672 

0.614 
0.522 

44.787 
1.714 
3.675 

31.581 
0.159 
8.879 
2.916 
1.720 
1.887 
0.192 

13.333 
0.'291 

16.695 
48.657 

0.776 
0.816 
1.087 

38.397 
1.063 
0.713 
2.316 
3.083 
l. 711 
0 .14 9 
3.313 

2S,OOO 
7,0Sl,549 

170,000 
l,400 

2~,612 
€,200 

(7' 56£, 000) 
5,120,521 

1,973 
3~,001 
2~, 200 
25,500 

2,021,394 
3,798,779 

737,588 
49,247,000 

910 
(32,000) 

8,785,165 
6,100 

1,131,719 
2,700 
1,400 

37,000 
57,000 
1,200 

~0,404 
21,915 

1,376,781 
636,000 

(30,819) 
546,017 
886,103 

2,700 
97,333 

901,f22 
3,000 
2, 2CIO 
85,C~O 

5, :;80 

2.<;;?~.·,:;·. ;r- :.?' :,;.-; ~ fi7Cl 90.55),:,:-..:: 

6 

G-owr-b Rar-o 
s. per annum 

(f) 
::.988-90 

6.47 
4.30 
5.57 
6.69 

12.45 
4.13 

NA 
8.74 

14.86 
7.66 
8.21 

15.25 
6.98 

10.14 
8.80 
3.96 
9.66 

NA 
15.44 
2.66 

11.90 
32.22 
4.55 
2.63 

11.96 
NA 

21.84 
9.00 
5. 79 

11.00 
NA 

6.97 
5 .49 
7.99 
7 .64 

13.68 
7.24 
5.73 
5.05 
3.22 
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l. The ca:a nas ~~en :ake~ frore the Siemens ~~~~a: compilation 
Internatio~al Telec~~~unica~icns statistics' 1989 & 19S2. 

2. The Sie~~ns co~~:latio~ :~dicaces cha~ figures o: ::lephone main 
lines fo= '.:0.i..:n:=:es ma:-kec by an *. a:::-e estimat.es for either 
l.l.88 o:- :.:.9: ~~ ~::h. 

3. An ez?o~en:ial annual :-ate of growth of main l:~~s 
assumed a~= has bee~ calc~la:ed fo:::- the three yea=s ~ased on 
fa= l.l.8E a~~:.~-~:. 

has been 
figc=es 

4. NA iP. ~ol~r.~ :o= ra~e o: growt.h 1988-1990, indica:es t.hat. t.he 
same could nc: b: calcula:ed from the available dat.a. 
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Chapter 2 Table 2 
':elephone Density in main lines per hundred population as on 

1.1.91 
and annual rate of growth of main lines 1988-1990 

Countries of South Asia & the Pacific 

Ca) 

o--- .. "" :::.- .: --- !!:: .:. -. ~ ~-.::le 
>r;r = )C 

(bi (::J 
(000i 

~:==-~s;:"- ... ~~-=9') T.ir;o~ G--·,:-h Rat,:. 
i , 0:;1 ' . i 1 988 " ;""'r annum 
(d) <el (fl 
per 100 l988-90 

Countries Arranged by population 

_ India 
_ Indonesia* 
· Japan 

1,:39,100 £,e5o,3oo 
827,0CJ 5,074,734 
182,000 950,000 
:23,540. 5=,33C,OOO 

_ Pakist.an-" 112,050 870,000 
_ Bangladesh* 
- Viet.r1am* 

109,070 200,000 

_ Philippines 
~ Thailand 

Korea Rep 
Myanrna:- :Burma* 

, Korea PDR* 
China R :Taiwan 

·' Nepal* 
_:::i Malaysia 
:~ Australia 
:7 5 ... ; Lanka 
:a Af3hanistan* 
:9 Cambodia* 
:ZO HongKong 
-:i Laos* 
22 Papua Newguinea* 
23 Newzealand 
2~ Singapur 
25 Mongolia DR* 
~o Bhutar:* 
'27 Fiji 
28 Soloman Island* 
29 Brunei* 
::c Maldives* 

Frersc:·, Polynesir." 
22 Nevi Caledonia 
;.:i West. Samoa* 
::: Vanuat.u* 
· - '!'o:1ga• 

:;;.;am (US.?..) 

=~:.= ib2:-. ! 1t 

:c:>Y.. :sla:,ci 
. . ,-~., .... ,, .. ...... __ -

66,200 98,536 
61,480 668,311 
57,200 ~.324,522 
42,790 13,513,523 
41,670 80,000 
2:, ~7C 800,000 
20,230 c,583,435 
18,520 55,000 
17,860 :,585,744 
17,090 S,046,029 
17,030 121,388 
16,120 35,000 

8,250 7,000 
5,800 2,474,998 
4,140 6,600 
3,700 30,187 
3,350 1,630,000 
2,709 !,040,187 
2,120 40,000 
1,520 1,700 

760 42,425 
320 3,400 
270 35,000 
214 €,240 
200 3i,OOO 
!70 28,382 
~66 5,500 
2.52 2,cOO 

. ~,., 
-L. .... 

... , """'"" _,I \.) ~· 

39,(:36 
~, f::.c 
' ') r, I", 
- , - \.I\,, 

~ :".Of"1 
- I - ~I... 

:,200 

8 

C.601 
0.614 
0.522 
~4.787 

0.776 
0.183 
0.149 
1.087 
2.316 

31.581 
0 .192 
3.675 

32.543 
0.291 
8.87g 

!:7.080 
0.713 
0.217 
0.085 
~2.672 
0.159 
0.816 

48.657 
38.397 
1.887 
0.112 
5.582 
1.063 

:2.963 
2.916 

l8.500 
16.695 

3.313 
l. 711 
3.083 

-? r ")r· _,_. :::i ....... 

~. 72C 
l.7H 

:~.95C 
:.3.332 

(7 I 566, 000) 
3,798,779 

737,588 
49,247,000 

636,000 
170, 000 

85,000 
546, 017 
901,622 

8,785,165 
57,000 

(32, 000) 
5,120,521 

30,404 
1,131,719 
7,091,549 

97,333 
29,000 

6,200 
2,021,394 

5,100 
(30, 819) 

l, 376, 781 
886,103 

37,000 
1,400 

34,001 
2,700 

24,612 
2,700 

29,200 
21,915 

5,000 
2,200 
3,00C 

25,50C 
l,40C 

91(' 
1 (' • ., ") .. , """, ..... 

! I 200 

NA 
10.14 
8.80 
3.96 

11.00 
5.57 
5.05 
6.97 

13.68 
15.44 
11. 96 

NA 
8.74 

21.84 
11. 90 
4.30 
7.64 
6.47 
4.13 
6.98 
2.66 

NA 
5.79 
5.49 
2.63 
6.69 
7.66 
7.99 

12.45 
32.22 

8.21 
9.00 
3.22 
5.73 
7.24 

15.25 
4.55 
9.66 

i4.86 
NA 

' 

' ' 
1 
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Chapter 2 Table 3 
~elephone Density in main lines per hundred population as on 

1.1. 91 
and annual rate cf growth of main lines 1988-1990 

Countries of South Asia & the Pacific 

?'Jp\lic-: . ...,,.., r.~:;~ r incc T)o""'<;':;v Mair> Lir . .os c;--:-.--.. Rate. 
-~ ~-· - - "e-:.- : .1.' 09l_ 1 1 ; <;5A " ;...::.- aOOU.lTI 

(a) (:::,) (::) (d) 

pe~ 100 
(el (f) 

:.988-90 

Countries Arranged by number of main lines 

: Japan 123,540 55,330,000 
42,790 13,513,523 
17,090 8,046,029 

2 Korea Rep 
3 Australia 
~ China PDR" 1, 13g, 100· f., E50, 300 
~ China R :Taiwan 20,230 6,583,435 
6 India 827,0CO ~,074, 734 
7 HongKong 5,800 2,474,998 
8 Newzealand 3,350 l,630,000 
9 Malaysia i:,860 1,585,744 

:o Thailand 57,200 l,32~ 1 522 
·; Singapur 2,709 1,040,187 
:2 Indonesia• 162,000 950,000 
:3 Pakistan* 112,CSO 870,000 
:4 Korea PDR* 21,770 800,000 
~ Philippines 61,480 668,311 

:6 Bangladesh• 109,070 200,000 
: 7 Sri Lanka 17, 030 121, 3·99 
:s Vietnam* 66,200 98,536 
:9 Myanmar :Burma* 41,670 80,000 
20 Nepal* 18,920 55,000 
21 Fiji 760 42,425 
22 Mongolia DR* 2,120 40,000 
23 Guam(USA) 120 39,036 
14 Fr Polynesia* 200 37,000 
15 Brunei* 270 35,000 
26 Afghanistan* 16,120 35,000 
27 Papua Newguinea* 3,700 30,187 
18 New caledonia 170 28,382 
~9 Cambodia* 8,250 7,000 
;0 Laos* 4,140 6,600 
·· Maldives* 214 6,240 
;2 West Samoa* :66 5,500 
;3 Tonga* :20 3,700 
:: Soloman Island" 320 3,400 
·- C:ook Island 

·vanuat.u" 
3hut.ar." 
~·~ic:-onesia .. 

:·: i. :- .: bat i • 

20 2,99C 
.L,600 
~ _,,.., r 
- I I ..... \, 

• ; ,.. r 
- , ...... \.I ... 

":·"··'" 
.... ,.,,. 
• I.!_·; i. 

9 

44.787 
31.581 
47 .080 
0.601 

32.543 
0.614 

42.672 
48.657 
8.879 
2.316 

38.397 
0.522 
0.776 
3.675 
1.087 
0.183 
0.713 
0.149 
0.192 
0.291 
5.582 
1.887 

32.530 
18.500 
12.963 

0.217 
0.816 

16.695 
0.085 
0.159 
2. 916 
3.313 
3.083 
1.063 

14.950 
1.711 
C.ll2 
: . 720 

. ·:: -... "':-:. 
- ..) • _, ..J..) 

: . ~ l 4 

49,24/,000 
8,7t!5,165 
7,091,549 

(7, 566, 000) 
5,120,521 
3,798,779 
2,021,394 
1,376,781 
1, 131, 719 

901,622 
886,103 
737,568 
636,000 

(32, 000) 
546, 017 
170, 000 

97,333 
85,000 
57,000 
30,404 
34,001 
37,000 
25,500 
29,200 
24,612 
29,000 

(30, 819) 
21,915 

6,200 
6,100 
2,700 
5,000 
3,000 
2,700 
1,973 
2,200 
l,~00 
, , '"" - I --:'VV 

~, .::c::i 
S-10 

3.96 
15.44 

4.30 
NA 

8.74 
10.14 

6.98 
5.79 

11.90 
13.68 

5.49 
8.80 

11.00 
NA 

6.97 
5.57 
7.64 
5.05 

11.96 
21.84 
7.66 
2.63 

15.25 
8.21 

12.45 
6.47 

NA 
9.00 
4.13 
2.66 

32.22 
3.22 
7.24 
7.99 

14.86 
5.73 
6.69 
4.55 

w .. 
9.66 
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Chapter 2 Table 4 
~elephone Den$i~y in main lines per hundred population as on 

1.1.91 
and annual rate of qrowth of main lines 1988-1990 

Countries of South Asia & the Pacific 

?cpu1 2-; 0 .-. r.!:;,'n "'no:>c: ~:isiry Main Vn°s G-,.,w..-h Bate 
· ~ • ;~.:;- , " •oc;~ , .1 1q91 , ; 1988 ;;, >r',.. annum 

(ei (::;1 1:.1 (d) (e) (f) 
tCiOC; pe!" 100 1988-90 

Countries Arranged by telephone density 

l Newzeala:1d 
2 Australia 
3 Japan 
4 Hong Kong 
5 Singapu= 
6 China R :Taiwc;:-, 
7 Guam(USA) 
8 Korea Rep 
9 French Polynesia• 

:o New caledonia 
Cook Island 
Nauru• 
Brunei" 
Malaysia 
Fiji 

:1 
:2 
::.3 
:4 
:s 
:6 Korea PDR* 
17 West.Samoa* 
18 Tonga* 
19 Maldives• 
20 Thailand 
21 Mongolia DR* 
22 Micronesia* 
23 Kiribati" 
24 Vanuatu* 
25 Philippines 
26 Soloman Island* 
27 Papua Newguinea• 
28 Pakistan* 
29 Sri Lanka 

2,35C :,f3:,ooo 
17,090 ~,04f,~L9 
12~,540 55,330,000 

5,800 2,474,998 
2,709 :,04~,187 

2G,23C 5,563,435 
:20 39-,036 

42,790 13,5!3,523 
2uo 37, ooo 
l70 26,382 

20 2, 990 
c ;, '200 

270 3S,OOO 
::,s6o :,5e5,744 

760 42,425 
2~,770 800,000 

166 5,500 
120 3,700 
214 .c,240 

57,200 l,324,522 
2,120 40,000 

93 l,600 
70 1,200 

152 2,600 
~l,480 668,311 

320 3,400 
3,700 3C,187 

112,050 870,000 
17,030 121,388 

48.657 
47.080 
44.787 
~2.672 

38.397 
32.543 
32.530 
31.581 
18.500 
16.695 
14. 950 
13.333 
12.963 

1,376,781 
7,091,549 

49,247,000 
2,021,394 

886,103 
5,120,521 

25,500 
8,785,165 

29,200 
21,915 

1,973 
1,200 

24,612 
l,:!.31,719 

34,001 
(32, 000) 

5,000 
3,000 
2,700 

5.79 
4.30 
3.96 
6.98 
5.49 
8.74 

15.25 
15.44 

8.21 
9.00 

14.86 
NA 

12.45 
11.90 

7.66 
NA 

3.22 
7.24 

32.22 
13.68 

2.63 
4.55 
9.66 
5.73 
6.97 
7.99 

30 India 
31 China PDR* 
32 Indonesia• 
33 Nepal* 

827,000 5,07~,734 
1,13~,100 o,aso,300 

8.879 
5.582 
3.675 
3.313 
3.083 
2.916 
2 .316 
1.887 
1. 720 
1. 714 
1. 711 
1.087 
1.063 
0.816 
o. 776 
0. 713 
0.614 
0.601 
0.522 
0.291 
0 .217 
0.192 
0.1S3 
c. :.: ~ 

901,622 
37,000 

1,400 
910 

2,200 
546, 017 

2,700 
(30, 819) 
636,000 

97,333 
3,798,779 

(7' 566, 000) 

NA 
11.00 

7.64 
10.14 

NA 
8.80 

21.84 
6.47 34 Afghanist.an* 

35 Myanma= :Burma 
36 Bangladesh* 
'";7 La-:>S" 
;s Viet.na~" 
;~ Ehuta!""." 
-~ Cair.bocia • 

182,000 95C,OOO 
lE,920 55,000 
lc,120 35,ooo 
4l,c70 8C,OOO 

10S,070 20:,000 
~I 14 c~ 

C~, 20C' 
~I 52~ 

~-,. ,' -... , -- . 

~,600 
s-~,536 
~.70(. 
- nr1 r , - \,,. ... 

1 0 

" ~!C. .......... ..,, 

,. r,: : - . ,_ - .... 

737,588 
30,404 
29, 000 
57,000 

170, 000 
E., l 00 

es,ooo 
:,400 
€,2GC 

11. 96 
5.57 
2.66 
5.05 
6.69 
4 .13 

-e= ... ' 

\ 

\ 

• 
1 

• .. -
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Chapte~ 2 Table 5 
~elephone Density in main lines per huncred population as on 

1.1.91 
and annual rate of growth of main lines 1988-1990 

Countries of South Asia & the Pacific 

Do>·,; ;;- ; r.-" "-~=;.: ~- ... ~ !;OC f').:-i~.: - .'". ~~= i T"l • :. -.~s r---.~~h Rate 
· - 'c.:;; · 1 c.~1 • • 1 cc' 1 , '98S ;. ))er annum 

(cl <b> <~> <d> <el (f) 
(000) ?e~ 100 1988-90 

Countries Arranged by telephone growth rate during 1988-90 

l Maldives" 
2 Nepal* 
3 Korea Rep 
~ Guam cus;..> 
5 Cook Island 
6 Thaila~d 
7 Brunei* 
8 Myanmar :Burma 
S Malaysia 

:o Pakistan* 
:1 India 
:2 Kiribati" 
:3 New Caledonia 
14 Indonesia* 
:5 China R :Taiwan 
16 French Polynesiay 
17 Soloman Island* 
18 Fiji 
19 Sri Lanka 
20 Tonga* 
21 HongKong 
22 Philippines 
23 Bhutan* 
24 Afghanistan* 
25 Newzealand 
26 Vanuatu* 
27 Bangladesh* 
28 Singapur 
29 Vietnam• 
30 Micronesia* 
31 Australia 
32 Cambodia* 
33 Japan 
34 West Samoa* 
~5 Laos* 

214 
18, 920 
Q, 790 

120 
20 

57,200 
270 

41,670 
17, 860 

ll2,050 
c27,ooo 

70 
!70 

162,000 
20,230 

200 
320 
760 

i7,030 
120 

5,800 
61,480 

1,520 
16,120 

3,350 
152 

109,070 
2,709 

56,200 
93 

17,090 
8, 250 

123,540 
166 

~,140 
:2, ::.20 

6,240 
55,000 

13,=!3,523 
3~,036 
2,990 

l,324,522 
35,000 
80,000 

1,585,744 
670,000 

5,074,734 
::., 200 

28,382 
950,000 

6,563,435 
37,000 

3,400 
42,425 

121,388 
3,700 

2,04,998 
668,311 

1,700 
35,000 

1,630,000 
2,600 

200,000 
i,040,167 

se,536 
1,600 

8,046,029 
7,000 

55,330,000 
5,500 
£,600 

o;C', COO 

2. Si..6 
0.29!. 

31.58!. 
'.;2.530 
14.950 

2.316 
l2.%3 

0.192 
8.879 
0.776 
C.614 
1.714 

, - 'c_o. c..,::> 
0.522 

32 .543 
18.500 
1.063 
5.582 
c. 713 
3.083 

42.672 
1.087 
0 .112 
0 .217 

48.657 
1. 711 
0.183 

38.397 
~ .149 
1. 720 

!,7.080 
o.oes 

44.787 
3. 3!3 
"\ , ~ c. 
- "''"' -- . == ' 

2,700 
30,404 

8,785,165 
25,500 
:,973 

90!.,622 
2~,612 
57,000 

1,13::,719 
636,000 

3,798,779 
910 

2:::., 915 
737,588 

5,120,521 
2S, 200 
2,700 

34,001 
97,333 

3,000 
2,021,394 

546, 017 
1,400 

29,000 
1, 376, 781 

2,200 
170,000 
886,103 

85,000 
:.,400 

7,091,549 
E,200 

49,24'7,000 
5,0CC 
£,100 

r, 000 

32.22 
21.84 
15.44 
15.25 
14.86 
13.68 
12.45 
11.96 
11.90 
11.00 
10.14 

9.66 
9.00 
8.80 
8.74 
8.21 
7.99 
7.66 
7.64 
7.24 
6.98 
6.97 
6.69 
6.47 
5.79 
5.73 
5.57 
5.49 
5.05 
4.55 
4.30 
4.13 
3.96 
3.22 
2.66 
2.63 :;c; Mongolic DR"' 

; ' China PD?," l,::S;,1C.O I"' A= tr -,r" 
(.;I C - •. .'I .J'v ... (7, 56:, ooo, 

(3C, ::'.:l 
(32,:CQl 

:,2oc 

NA 
NA 
NJo • 
NP. 

?apua Ne~~~inea· 
Ko:-e2 ?:?· 
Nau:-i; ... 

2, 7CO -., "\ - -, ...... 
; • ,"' t, r ,. 
..... ... ''"''". 

1 1 

\ 

• 
1 

• 

' .., '~ ... 
' 
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Chap-:.e:::- 2 Table 6 
A p.cojec-:.ion of main lines 

likely to be wo::-king on 1.1. 2000 in the 
Countries of South Asia ~ the Pacific 

W.:::i n ~ ~ n::.~ ,.=..,.,,; -·: Growt_h Rate M"';" • : nos 

• 1 1 cc;~ · • , oc~ '= per anDU;""' ; • . ?OOQ 

;~- 1QQ A=tual !S~~-=>d >--~=~~ 0d 
~ooula:;c~ 1968-90 1991-99 

(;;) (C) (C) (d} (e} (:) 

Coun~~ies Arranged ·- des=ending order of telephone d:~s~~Y 
as on 1.1.91 

· Ne-..nealand 
2 Australia 
3 Japan 
' P.ongKong 
5 Singapur 
6 China R :Taiwan 
7 G;..;arn (USA) 
8 Korea Rep 
S -- Polynesia 

:. 0 r.;ew Caledonia 
Cook Island 

:2 Nauru* 
--' Brunei* 
~~ Malaysia 
~5 Fiji 
16 Korea PDR* 
l7 West Samoa* 
18 Tonga• 
!.9 Maldives* 
20 Thailand 
2i Mongolia PDR* 
22 Micronesia* 
23 Kiribati* 
24 Vanuatu* 
25 Philippines 
26 Solorr~n Island* 
27 Papua Newguinea 
28 Pakistan* 
29 s~i Lanka 
30 India 
_,.:. China PDR'" 
32 Indonesia* 
33 Ne;:>al• 
3~ A.fghanist.an• 
..... ! .. ~ya~ma-:: :5:.:rr.,a,.. 
· ~ 3:;,gle:::ies~" 

:...aos" 
"..'i-e:na~· 

3~:.:~an .... 

Total Reqion 

l,63C,OOG 
8,04c,02S 

55, 33C,.OOO 
2,t.71:,S96 
i,040,167 
6,563,435 

39,036 
!3, 513, 523 

37,00(1 
2e,3S2 

2, 99(. 
::., 20C 

3~, 00{' 
i,5e5,74~ 

42,425 
800,000 

5,500 
3,700 
6,240 

1,324,522 
40,000 
1,600 
1,200 
2,600 

666, 311 
3,400 

30,187 
870,00(J 
!2!,38E: 

:., 074, 73~ 
o, 850, 30(1 

95C,OOC-
55., OOC-
25., ooc 
s:,coc 

2c:,ooc 
: , 60( 

,.. .. - .. ,. 
:.-: , :de 

: , 70( 

48.657 
47.080 
44.787 
42.672 
38.397 
32 .543 
32.530 
31.581 
18.500 
1£.695 
H.950 
13.333 
12.963 

8.879 
S.582 
3.675 
3.313 
3.083 
2.916 
2.316 
1.887 
1.720 
1.714 
1.711 
1.087 
1.063 
0.816 
0.776 
0.713 
0.614 
0.601 
0.522 
0.291 
0.2::. 7 
:::. ! 92 
o. !a3 
c. !5~ 
c. ~ 49 
c.::2 

107,620,467 

12 

5.79 
4.30 
3.96 
6.98 
5.49 
8.74 

15.25 
15.44 

8.21 
9.00 

14. 86 
NA 

12.45 
11.90 
7.66 

NA 
3.23 
7.24 

32.21 
13.68 
2.63 
4.55 
9.66 
5.73 
6.97 
7.99 

NA 
11.01 

7.64 
10.13 

NA 
8.80 

21.85 
6.47 

11. 96 
5.57 
2.66 
5.C5 
6.69 

4.00 
4.00 
4.00 
6.00 
6.00 
7.00 
8.00 
8.00 
9.00 
9.00 
9.00 
9.00 

10.00 
10.00 
10.00 
12.00 
12.00 
12.00 
12.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
14.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
15.00 
16.00 
16.CO 
16.00 
16.00 
16. :)0 
16 .JO 

2,3~9,998 
ll,~52,008 
7E,'Sl,843 
'=,l2l,457 
l,"?5'7,374 

:!.2,!.03,377 
78,033 

27, C:!.3, 595 
90,360 
61,643 

6, 494 
2,606 

52,528 
3,i39,101 

100,036 
2,218,463 

15,252 
10,260 
17,304 

~,307,277 

:30,078 
5,203 
3,902 
8,455 

2,!73,313 
11,057 

106,194 
3,060,552 

~27,028 
17, ~52, 286 
24,~98,508 

3, 341, 982 
:93,483 
:33,104 
.:;:·~.237 
-~~.592 
25,100 

::-.;,729 
i, 465 

211,315,279 
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Chapter 2 Table 7 

A projec~:c:-: .-:;f like~::- ~:::!ual :-eq-~i:-eme~t:.s of 
certain important network components 

Cou~~~:e~ ~f Seu~~ ~~s:a & the ?ac:::= 
1'.!Q .--·;-- -~· ~A=..; ri ~~ -.,c.c ~-~:::. l ""' ~ .; -~c ;;~ip:nen>;. ce~c::z 'n ?QQQ - UC 

:.1.2000 ~dded. i~ Exchange 7e.!.e;::t:.cne Small 
2000 -~ 

.:-_:_. Ca;iacity cao::.es ?A2X's 
C .!.:_:oes l ( li:lcS J Clines) CC!.:::; Clir:es) 

(t:) (C) (d} {e) ( f) ca1 

Countries reaaranqed in order of projected annual addition 
of main lines in year 2000 

1 C~ina PDR" 24:ose,::ca 3, 6g, TE 4,819,702 24,~93,508 963,940 
2 Japan 78, 751,843 3,150,074 4,200,098 21,CG0,491 840,020 
3 India 17,852,286 2,677,84~ 3,570,457 17,552,286 714,091 
4 Ko=-ea Rep 27,()13,595 2,16:,oas 2,881,~50 l4,~G7,251 576,290 ·5 China R :Taiwanl2,l03,377 847,236 1,129,648 5,6~8,242 225,930 
6 Tt:ailand 4,307,2"77 603,0lS 804,025 4,C20,126 160,805 
7 Indonesia" 3, 3.;:, 982 501, 297 668,3% 3, 3n, 982 133, 679 
8 Pakistan" 3,060,552 459,~83 612, HO 3,~60,552 122,422 
9 Aust.::::-alia 11, 452, 008 458,G80 610,774 3,C.53,869 122,155 

10 Malaysia 3, 739,10: 373,91C 498,547 2,~92,734 99, 709 
11 Ph:.lippines 2,173,313 304,26.t; 405,685 2,028,425 81,137 
12 Kc::::-ea POR• 2,218,463 266,216 354,954 1, 774, 770 70,991 
13 HongKong 4,181,45"7 250,887 334, 517 1,672,583 66,903 
14 Bangladesh* 760, 5<:2 121,6;5 162,260 811, 298 32,452 
15 Singapur 1,757,374 105,442 140,590 702,950 28, i18 
16 Newzealand 2,319,998 92,800 123,733 618,666 24,747 
17 Sri Lanka 427,028 64,054 85,406 427,028 17, 081 
18 Vietnam* 374,729 59,957 79, 942 399,710 15,988 
19 Myanmar :Burma* 304,237 48,678 64, 904 324,519 12,981 
20 Nepal* 193,483 29,022 38,697 193,483 7,739 
21 Afghanistan* 133, 104 21,297 28,395 141, 977 5, 679 
22 Mongolia PDR* 130,078 18, 211 24,281 121, 406 4,856 23 Papua Newguinea 106,194 15,929 21,239 106,194 4,248 
24 Fiji 100,036 10,004 13,338 66,691 2,668 
25 Brunei* 82,528 8,253 11, 004 55,019 2,201 
26 Fr Polynesia 80,360 7,232 9,643 ~8.216 1,929 27 Gua'TI (USA) 78,033 ~,243 8,324 41,618 1,665 
28 New Caledonia 61,643 5,545 7, 397 36,986 1,479 
29 Laos• 25,100 4,C~6 5,355 26,773 1, 071 
30 Maldives* :-:,;o~ """' ".,,. 2, 769 :3,843 554 L,'.;.C 
31 Wesr. Samoa• !5,252 :,530 2,440 :2,202 488 
32 Soi or.tan Island• l!,057 , :: I! Sl 2,064 :J,320 ~13 - , - . -
33 Tor:ga" - ... ~h"· ~ .... ": ~ 1, 642 3,208 323 - ..., IL ... \,.: ... , L...,, .. 
34 Var:uar.u• a, .;5: - . ;: I! 1,518 - , 391 316 ... I - ..,, • 

35 8hu:an• ;:: , ~:: • r "':: l l, 379 ~. 396 2:0 ""' -: .... - - , , - . 
36 Mic:-~nesia~ :. -: ~ ~ 9-- ..;, 356 : ~4 -, -~ - .:.:: I -37 Cooi< Island 6,; ~~ :4 7-"" ;, 396 -==~ I~ 

38 Ki=-ibati" 1 .... "' - .,. 
72S 2,642 :~6 ..,I , :: t,...:. ~ ': 

39 Nau:"..: .. 2, '.:.: ~ . ~ 3' ~ :.564 :::., .;...) 
~-' 

Total Regier: 2' ' ., 1:: ~·.., (, 2!, 729, 535 4, 345, ':07 - •I _, ... _,I - "" 

• :. ·: r.~ . : • 
:-:2,647,67-" .. _, .... , , .. "' .. 
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Notes: l. The projections above are necessarily highly 
and are based en the forecast of likely main lines working 
arr~ved at in ~able 5 ar.= ~he assu!!!ed g~owth therei~ =eing 
in ~~e year 2C~O. 

speculative 
on 1.1.2000 

co~tinued 

:::::~::~::~e ~=::ac::y ::-e~uired has ::een asst:::iec at. 
~33% of rnai~ _:~-- __ ~e :c~ed, ~e:ephone cac~=s at:. 5 C~m per 
exc:..ange line .::nd ~;n.a.:...=. ?f...OX .::.::::cit:.y .::t 20% of e:-:c:iange c.::pac3ty 
req-.!ired. 
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Chapter 3 
Possible strategies for regional cooperation in 

telecommunications equipment production industry 

3.1 Introduction 

3.1.1 Chapter 2 presents projection. no doubt somewhat speculative, of likely 
aemand for some of the essential inputs into public telecommunication networks. Annexes 1 
t~ 5 give the economics of production of some of these products at different levels of annual 
production. It is apparent that there are significant economies of scale involved in all cases. 
In addition, there is need for considerable R&D. testing and other support which has a further 
bearing on the economies of scale. 

3. 1 . 2 The annual requirements in different countries vary fairly widely. Some C!f the 
larger countries can obviously support economically not one but a number of units of production 
for each product. Some of the others. cannot afford even one unit by themselves. Even in 
their cases. however there is a possibility of setting up some units by pooling their demand 
and sharing the R&O, and test. certification and standardization costs. 

3.1.3 Such pooling and sharing, calls for certain essential steps. Some of these are: 

a) Willingness to cooperate and use not only comraon standards but common 
equipment designs. 

b) Willingness to pool and share the costs of R&D. standardization, testing and 
certification. 

c) Willingness to share common organization for procurement and kitting of 
essential components and other inputs. 

d) Willingness on the part of countries to agree on an allocation of 
productiOn facilities for <flfferent prodt •:ts according to the special locational and technological 
advantages offered by different countries depending on the availability of raw materials, 
components or specialized manpower etc. 

e) Willingness on the part of national operating ad~inistrations in these 
countries to buy from within the region from such regional cooperative sources even in the 
face of some competition from outside which can certainly be anticipated once such 
cooperative facilities are established. 

3.1.4 All this will no doubt call for willingness at the political level for such 
cooperation and active support of the international organizations as c.atalysts. 

3.2 A possible strategy to start the ball rolling 

J.2.1 To illustrate a possible strategy one may consider the casE of electronic 
::lephone exchanges. Tne pro1ec1 profile at annexe 1 indicates that given s1.:;:a~le regional 
:oooeralion on R&D. testing. certihcallon and procurement of components et:. manufacturing 
.::-::?s to produce sma1: and meo:um sized d•Q•iai electronic exchanges on a p~~ely assembly 
~£' basis can be ecor.om1ca; ever. at an annua! production l~vel o: 50.00C· .::ies. though, 

- :::urally iurtl'ler economies are feasible a! higher levels. Looking at tn: projection of 
:-e:-nand for swiiching systems a fairly large number of countries in th; region :ould support 
.:.::n industrial enterprises 1ar~n:ig betwer:n tn~ sizes 50.000 lines upto even a ;-;-:illion lines a 
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Tnere are two alternative strategies that could be considered: 

---- - . . 

a) Ea:h country could se!ect its own switching techni>logy from a number of them 
~-.-ailable from abOut 1 o different companies. and link up tor further support by way of R&D, 
~mponent selection anq their test and certification with the supplier of technology. This can 
=~ made a success in case of countries with large demand and a certain level of technical 
~xpertise already built up. Such sup;>liers of technology may however not DE willing by 
:iemse!ves to help establish smaller units in countries with much smaller demand. 

b) A number of small and large countries with a potential for setting up units 
with an annual production of 500.000 lines down to 20,000 lines could agree to cooperate and 
cdopt a eommon technology again to be chosen from amongst the number available 
internationally. 

3.2.2 In case of the latter. following strategies could be adopted: 

(1) The countries could form a consortium of the operating adminiStrations 
and the prospective entrepreneurs in the concerned countries. The consortium could take 
many different forms but perhaps an organization on the lines of Intelsat might be a good model, 
with a share capital and board of directors representing all the participating countries and 
:heir entrepreneurs. The role of consonium would be restricted to provide the necessary 
regional support by way of R&D. standardization, establiShing sources of components and raw 
materials. their test and certification etc. The units to be set up in different countries will be 
owned , established and operated by the national enterprises who win call upon the regional 
support services as needed and pay tor them on an agreed basis. 

(2) The consortit.im would study and agree on certain basic criteria for the 
choice of technology to be adopted by all the participating countries, obtain proposals from 
various groups ctterirg such technologies and choose one based on the agreed criteria. 

(3) The consortium would study and agree at the size and capacity of 
production faciftties to be set up in each participating country as wen as the common support 
services to be established including R&O. standardization, test and certifation, software 
and repair centers, training facilities and component and raw material procurement, testing 
and kitting centers etc. 

(4) Various United Nations agencies and international and regional 
development financial institutions could act as catalysts and provide the necessary support e.g . 

• ITU and APT could provide their support on the choice of 
technology and standardization 

• UNIOO could provide support by way of preparation of 
feasibility studies for the ditterent production and test & 
standardization facilities and services of management ex 
perts. 

• The 13RD an::! ADS could provide sof1 loans for financing 
the produclion units 

• The UNDP could p,o·,110£- !1:iancial and expert manp:wer 
support lor tf'I~ s1andaro1za11or.. R&D. 1es1 & certification. 
software and repair centres. ;rirough other UN agencies. 
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3_2.4 The empnasis will however be on regional 1sub-regional cooperation at the 
rmtrahve 01 t:ie nations and their entrepreneurs themselves_ The enterp!ises wm have to be 
set up and operated strictly on a commercial basis. UN agencies being involved only as 
catalysts- Some economies mc;y be feasible by supporting. augmenting and reserving facilities 
at some of the existing test t. certification centres in a number of countries rather than set up 
new ones from scratch_ 

3.2.5 A tnird alternative would be establishment of networking between the 
entrepreneurs o: their associations in different countries of the region at tneir own initiative 
for production of some of the simpler products like telephone instruments, small sized 
PABX's, modems. some of the line hardware. cables etc. However a formal consortium at 
subregional levels of participating countries may be useful even in these cases. 

The above suggestions for possible strategies are necessarily meant for 
initiating a discussion towards a more concrete action at the workshop 
rather than a firm blue print for a specific strategy. A specific strategy can 
only emerge from a conviction among the participating developing countries 
that there is need for some such strategy for mutual benefit. 
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Chapter 4 

A few projects for Telecommunications Industry 
for possible regional cooperation in the first instance 

!.1 Introduction 

In chapter 3. 2 number of possible alternative strategies have been suggested 
;;,r regionaVsub-regionai cooperation for development of Telecommunications industry. To 
:;alp identify the projects for initiating action for such cooperation an attemp, has been made in 
::tapter 2 to project demand for some of the telecommunications products in different 
:ountries of the region. The projections are no doubt subjective and somewhat speculative. 

In this chapter and the 5 annexes that follow an attempt has been made to 
~xplore the economics of production of ~ few of these products. The projects considered are: 

• Prnduction of smali and medium sized digital electronic exchanges. 

• Production of telephone instruments. 

• Production of small electronic Private Branch Exchanges (PASX's) . 

• Production of jelly filled telephone cables. 

• Production of optical fibre digital transmission cables. 

These projects have been chosen merely as an example to make a beginning . 
Others could be thought of and studied and feasibility reports prepared if there is an interest 
shown for regionaVsubregional cooperation in this field. 

4.2 Scope and the methodology for preparation and presentation of the 
projects 

4.2.1 Each of the projects has generalty been conceived as either an, 2ssembly line 
operation from bought out components (Electronic Digital Exchanges, Telephones & PABX's) 
or Cabling from bought out materials (Jelly filled cables and optical fibre cables). In each of 
these cases the scope could be enlarged and financial viability further improved by in house 
oroduction of some components. This could always be considered in a later phase or when 
detailed feasibility reports are prepared . 

4.2.2 For each project. on the basis of certain assumed design parameters for the 
;Jroduct. an attempt has been made to estimate: 

(1) Requirements of components & raw material per unit of product and 
:neir likely costs on international market. No local import duties or other taxes have been 
assumed. The prices assumed are conservative and some savings are considered feasible through 
:x>oling of demand and entering into long term supply arrangements. 

(2) Requirements and cc1sts of basic plant and machinery. jigs and testers. 
;:id the infrasuucture consisting of land. buildings, and services like ::ower, water. 
=:i·1ironmental control etc. for various level!:> of annual production. 

(3) Manpower requirements for various levels of annual produ:;:on, generally 
,·;::irking on a single shift basis. and their costs at the average of prevailing mar.:ower costs in 
:eveloping countries. 
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4.2.3 Using tht= abovt: t>asi: :sum<:H~s. further calculations have been rr.ade to determine 
the economic viability of eacti_pro1ec; :o: d•iterent levels of production. These include: 

(1) An estimate of working capital requirement based on a percentage of the 
annual material and manpower costs. For different projects figures of 15% to 25% have been 
used . 

(2) Provision has been made for the capital recovery over a:-. average period 
of 8 yt=ars for all the investment in fixed assets at an assumed internal rate c: return of 12%_ 
Based on the tables of capital recovery factors. a figure of 20% has been uniformly applied. 

(3) An interest rate of 10% per annum has been assumed on the working 
capital. -

(4) A factory overhead of 100% of the manpower costs has tr-en assumed to 
cover the costs of maintenance and utilities like power, water etc. 

(5) A provision -h·as been made for regional support including royalty as a 
fraction, varying between 5% to 15%, of the cost of components and raw materials. 

4.2.4 Based on the above together with the costs of materials and manpower, the basic 
production cost has been arrived at, in each case. This has been used as the basis of working out 
a desirable selling price to provide a surplus margin of 10% on the basic production cost. 
Provision has been made for following additional costs: 

(1) Possible level of a value added tax as a percentage of the basic production 
costs. This has been applied at a graduated level from nil for very small annual produciion to 
about 15% for large volumes. 

(2) Selling expenses as a fraction of the cost of production that is the ex 
factory costs. Generally a figure of 100.4 has been used except where stated otherwise. 

4.2.5 Using the surplus margin assumed over the production costs, an annual rate of 
return on the fixed assets has been worked out. This together with the selling price arrived 
at above should permit each country to determine for itself the economic and financial viability 
of each project. Each nation could then decide consider whether this together with other 
intangible benefits such self reliance, build up of local expertise. and capability for 
maintenance and servicing, will justify participation in any ·scheme of setting up 
production units by regional/sub-regional cooperation. 

Reference 

Annexes 1 to 5 
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Standardization, 
Repair and 

5.1 Introduction 

::. ··---- ·----·· --·-- - ___ .._.__ . 
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Chapter 5 
Quality control, Certification, Testing 
Calibration of Telecommunications 

Equipment 

Testing. certification. quality control. standardization. repair and calibration 
:re important aspects of aH modern industries. particularly so in case of Telecommunications. 
=ach of these has many dimensions. These are briefly d~scussed in this chapter. 

5.2 Standardization 

5.2.1 Standardization in Telecommunications is a multi-level issue. 

At the highest level it relates to standards of performance, network 
interfaces. operating procedures etc. This work is already being done competently by the ITU 
and CCITI and to some extent by ISO. Most of the developing countries place highest reliance 
on the CCITI recommendations which ensures compatibility of their networks internationally. 

The next level involves star:dardization of designs and equipment practices, 
and components used in various equipments and products, used in the network. 
Internationally a number of manufacturers and their R&D groups are developing designs of 
equipment using different equipment practices and components but an designed to meet the 
CCITT recommendations. They are compatible but not necessarily interchangeable. Network 
operators can buy and install equipment from different suppliers and make them interwork. 
However if one wishes to launch into their production. to ensure economies, one has to 
standardize the designs. equipment practices and components etc. This becomes an 
important issue if close regional cooperation is to be introduced in production. maintenance. 
spare stocks etc. This work is being undertaken at present by national operating 
administrations for themselves in the larger countries. The smaller countries very often end 
up with equipment and products from a number of different sources with an the problems of 
different main!enance and operating needs and practices, spares stocks etc. 

This level of standarcfization can only be feasible through formalion of suitable 
regionaVsubregional organizations and a conscious decision by the participating countries to 
work together for their procurement programmes . 

5.2.2 Quality control 

Quality control is an intrinsic aspect of all modern industry. The whole purpose 
of the quality control is to ensure repeatability cl performance, interchangeability. and agreed 
level of reliability. This is ensured by appropriate tests at various stages of production 
starting from the raw materials through components. assemblies and subassemblies. Tests 
cover a wide variety of parameters. electrical, mechanical. resistance to v2~ious types of 
stresses. temoerature. humidity. shocks. vibra1ion. impact. repeated use e:c. These are 
specified as per the performance requirements of the finished equipment an: the production 
processes th~ough which a unii has to pass. In genera; any production unit has ::aborate quality 
manuals which on one r.and specify various tests at various stages and the r:sults expected 
and on the omer certain process control measures. In general consideratr: investment by 
way of ca::>i:al and el'ort is involved 1n quality control during :~oduction of 
telecommun1:::ations equ:;:>ment. This will be apparent from the lis: of cap;:: equipment in 
each of the croduct1on o~ojects presented. In genera! the test equipment wil! :-= found to form 
:ne single cos:hest bloc~ o: investmen: 
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Tn!S t"r:::E 10 p:..:sn up the economic scales of prod:.::...tion. Srgniii:.:?nt savings can 
oe achieved by resor; i;J tesung and certihcation of th. bought out components in place of 
investing in large amounts for detailed inwards goods test laboratories. Similarly savings 
can be effected by pooling tes! facihties involving destructive life tests. and other performance 
tests requiring elaborate and costly test set ups. carried o;;t only on representative samples 
from time to time. 

5.2.3 Certificaticn & Testing 

A reference has been made iO this aspect. in the above para with reference to 
quality control. Certification of various 1ypes of products as coniorming to a given 
specification gives the buyer an assurance of quality without replication of the elaborate and 
often exlfemely costly test set ups. Laboratories undertaking this work have been set up in a 
number of countries including some of the developing o;ies in this region. They have been 
equipped to undertake comprehensive electrical. mechanical. reliability etc. tests. Common 
use of these facilities for testing of bought out components and life and other tests on 
representative samples wiii be an. importam aspect of regional cooperation in production of 
telecommunication equipmet and products. 

Annexe 6, gives a typical list of test set ups required in a typical laboratory 
undertaking such work along with calibration oi test instruments and s~andards. The 
investment would vary fairly widely. The test set ups listed in annexe 6 will typically cost 
about half a million dollars. There will be additional costs on infrastructure like land, 
buildings, utilitities. environmental control etc. Fairly large expert manpower will also need 
to be employed. Keeping this in view. it is suggested ttiat in place of investing in a new 
!:icility. initially one or two of the existin~ facilities in the region be suitably strengthened, 
and facilit;es and time reserved for 1est and certification work for any regional cooperation 
project on payment basis. 

5.2.4 Repair and calibration 

Almost the entire modern telecommunication equipment has been designed 
around the concept of each system broken down il"!to suitable functional blocks and modules 
usually mounted on a plug in type printed circuit board. The equipment and systems are 
further designed for continuous processor based self checking and diagnosis and automatic 
isolation of a faulty card and suitable alarm. Yhe immediate maintenance calls for 
replacement of faulty card by a good one. the faulty one being sent to a centralized repair 
centre which can then be equipped with more sophisticated test and repair facilities. These 
facilities are generally identical to the test and rework facilities in regular production 
industry. This work can thus often be economically undenaken at such factories . 

Reference: Annexe 6 
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Annexe 1 
Project for possible regional cooperation 

of 

manufacture 

Small & Medium sized electronic telephone exchanges 
"(100 lines to 10,000 lines) 

1.1 Introduction 

Digital electronic exchanges are une of the essential components of public 
telecommunication networks providing the basic telephone and integrated digital services like 
FAX, data transmission etc. Designs are now available which can provide for all possible 
c;>plications local, transit and integrated local and transit, economically, in almost all sizes 
from the smallest to the la~gest. Some designs are particularly optimal for very small to 
medium sized exchanges. Such designs are of special interest to tne developing countries with 
large number of rural and semi urban communities. 

In this preliminary project profile an attempt has been made to explore the 
economics of production facilities for annual output levels of 20,000 to 500,000 lines a year 
c! tne small and medium sized exchanges. 

1.2 Project data and calculations 

The data. the assumptions and calculations for the project study are presented in 
me tables annexed as follows: 

Tables 1 and 1 A: Financial performance projections at different levels of annual production. 

Table 2: The per line requirements of components and raw materials etc. and their cost. 

Tables 3A to 3C: The plant, machinery, testing equipment and infrastructural 
requirements for different levels of annual production and the investment required. 

Table 4: The manpower requirements and costs at the average annual remuneration in 
developing countries. for d!fferent levels of annual production. 

1.3 Conclusions 

The preliminary project study indicates that manufacturing units, down to 
annual production levels of 50,000 lines a year. set up in different countries on the basis of 
regional cooperation with organizational networking and sharing of knowhow and certain basic 
facilities, could produce and ofkr exchanges at selling prices comparable to the prevailing 
international prices and earn a reasonable return on fixed capital after providing for the 
interest on borrowed capital and amortization of the fixed assets. The basic financial 
performance could be summarised as below: 
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Table l 
?:-: je::: fo!" p:)ss:.!Jle regional coopera:.i::i:-! 

r..c.nufact.ure of 
Small & Medium sized electronic telephone 

(100 lines to l0,000 lines) 
Financial performance 

-a: ~i=fere~: levels o: annual produ=:ion 

Annual production level (lines}>>> 20K SOK 

A: Capital requirements 

exchanges 

:..,vels 

lOOK 

1. Fixed assets 1,779,380 2,133,865 3,068,435 
.. 

2. Working Capi:cl ~eqcirec ~ 25~ 

B: 

3. 

4. 

5. 

6. 

7. 

8. 

of annua.~ cc~surr.p:ior. of C~ri!ponent.s 
& 15% of manpower expense 328,625 

Production costs 

Cost of compone~~s 1,280,000 

Cost of manpower 

Capital arnorLiZc:icn @ 12~ 
ROR, 6 year averaqe life ((;.20) 

Interest. @ 10~ on working 
Capital 

Factory overheads @ 100• of 
manpower cost. 

Cost of regional support including 
royalty, @ 5% for 200K 
10% for 50 K and 15% for 
lOK, of cost of compone~Ls 

57,500 

355, 876 

32,863 

57,500 

192,000 

820,850 l,638,775 

3,200,000 €,400,000 

139,000 258,500 

426,773 613,687 

82,085 163,878 

139,000 258,500 

320,000 320,000 

9. Total cost cf prccucLic~ l,975,739 4,306,858 f,014,565 

10. Cost of production per line 98.79 86.14 80.15 

C: Value added tax, selling expenses & profit marg~n 

~.'.:. l. ue .. :..=:!eC: - J· ... 38 E 61 8 01 -·· . -
:..2 5'2.:. l i:-.~ :=::·:pe:-.~,:. ·" - .:: 
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Table 1 (continued) 
?roje~~ for ?~ssible regional coopera~ion 

r..::mfacr.ure of 
Small • Medium sized electronic telephone exchanges 

<100 lines to 10,000 lines) 
Financial performance 

a;- dif ferenr. levels of annual production 

:;> - -- ; -t ": l - -c 
C:. >=M G m 

:3. Profit margin @ 10~ of 
cost of production 

14. Total selling price/line 

D: Profitability 

15. Total Gross profi~ 

16. Gross profit as t of fixed 
asser.s 

C0s-c et< at differeor :cyels 
lfil ~ ~ 

9.88 8.61 8.01 

128.42 111. 98 104 .19 

197,574 430,686 801,456 

11% 20\ 26\ 

24 
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Small ' Medium sized electronic telephone exchanges 
(100 ~ines ~o IC,000 lines> 

Financial performance 
a~ differen: ievels of annual prod~=~io~ 

Annual production level (lines)>>> 

A: Capital requiremen~s 

Fixed assets 

2. Working capital Requiree ~ 25~ 
of annual cons:.:.•.pt..ion of componen~s 
& 15i of manpower expense 

B: Production costs 

3. Cost. cf component.s 

~- Cost. of manpowe= 

5. capital amortization @ 12~ 
ROE, 8 year aver~ge life (0.20) 

6. Interest @ lOt on workifl9 
capital 

7. Factory overheads@ lOOi of 
manpower cost 

B. Cost of regional support. .including 
royalty, @ 5\ for 200K & 500 K 
10% for 50 K and 15\ for 
lOK, of cost of componen~s 

s;. Tot.al cos~ of p=oduc:ior. 

:o. Cost of production per line 

200K SOOK 

5,5~€,798 9,105,790 

3,272,825 8,145,800 

12,800,000 32,000,000 

465,500 972,000 

1,109,360 1,821,158 

327,283 814,580 

485,500 972,000 

640,000 1,600,000 

15,847,6~2 38,179,738 

79.24 76.36 

C: Value added tax, selling expenses ' profi~ margin 

::.,s~!!.:.:i~ E:.:pens:. !O -- ::s: 
o: pro:iuc-:. ion 

25 

.., --I•~~ 

7.64 

7. 64 

-
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Table lA (Continued) 

?!·.:JO::::: =~= !=i~·~s:.~le regional cooperat.ion 
:::-::nu:a::tu::-e of 

Small & Medium sized electronic telephone exchanqes 
1:.:~ ::::-:e~ :.~ lC. COO lines) 

::inc.:1cial pe::-formance 
a:. ~:.:::.:--:::-.: _-::·,~:..s c: a:-_"\ual production 

··-~ 

:3. Profit rna~gin ~ !O~ r

cost of prcduc:.ion 

D: Profitability 

:s. Total Gress pro:i: 

:6. Gross pro:i:. 
asse~s 

a c: ;. ,....: - ~ --

7 .92 

792,382 

14% 

26 

7.64 

99.27 

3, 817, 974 

42\ 
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Table 2 
:..-- -- ·- -.. __ --- ::::ssible regional cooperat.!c::-. 

:::-.anufacture of 
Small & Medium sized electronic telepho:ie 

<lO(; !ines r.o 10, 000. lines> 

Component requirements per line 

exchanges 

lliL. CC!!IDO"l""'r,- Qa-- ~ -,..; ~ ;:=.-c-
O-y 12,.oci.r··=-""°at cost 

Rat: Total 
~ USS per USS 

1 Capacitors ""°--"";,... 9769 30 lOCO 293 
----r.: ... __ 

2 Capacir.ors ~le=:ro!~:~i:- 922 60 1000 55 3 Capacitors ?las:.ic me~all2.ised 565 60 10(;0 34 4 Capacitors ~2:"'!:.:.:lam 536 !50 1000 80 5 Chokes SJ 200 lCO 186 6 Connect.ors .... .. , 
56 600 100 336 

~c 
7 Connectors RE:6~ 252 500 100 1,260 8 Crystal Oscillar.~.:.-s 2 500 100 10 9 Crystals 88 300 1000 26 10 Diodes C-ene~a.: Pt:: .. oose 5330 20 1000 107 11 Diodes ~ 121 20 1000 2 12 Diodes s:-:-: 71 100 lOCi 71 13 Displays 15 1000 100 150 14 D::-ives C:a!"~=idqe 2 100 ; 200 15 Drives =1~~p~- 2 40 . 80 16 Drives OMT! Cont.c!ler 2 80 l 160 17 Drives Win::heste:: 2 200 , 

400 . 18 GOT 801 120 lOC 961 19 me ~..::: 458 ~00 100 1,832 20 fOC Resistor Net.works 1383 300 1000 415 21 IC's :S~1'! 16 175 100 28 22 IC's !:ode:: 458 250 lOC 1, 145 23 IC's ORF!-: 880 100 100 880 24 IC's EPR~ 104 550 100 572 25 !C's : I-. dei•ices 300 690 lOOC 207 -· .. 26 !C's LS,H~,HC'r 8018 300 1000 2,405 27 !C's Mic=c?::ocessors 26 700 1000 18 28 !C's SR?L!-: 184 175 1000 32 29 IO Devices P:::-in:.e::s 2 150 1 300 30 IO Devices VD" 3 100 1 300 
-V 

31 MDF soc lines l 5000 l 5,000 32 Meehan cal C~i.ne~s S!·~iL~ 1 150 l 150 33 Meehan cal Cc:bi:ie:~ IO:: 2 150 l 300 3-4 Meehan :::al !=°!<a!:leS 8 200 l 1,600 35 PCB 2- l .;·,,e:- 117 :s 1,755 .! 36 PCB ~ - ~ c .,,-=: 40 ;~ 
, 

1,400 -37 ?C3 -- ; · ....... 
6S ; 204 -38 P'"'::i ::-.:::--::: 8 - ~ 

~ 400 
'--

-~9 Re~ays ; -- 571 8, . :ooc 537 .., .. . -. 
R-=!c}'S 

·~6~ 1 s: lOC 835 
. - ·-· 

27 
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TablE: 2 {continued) 
?:.-:ije::: :or ;:::ss.:::le rt-~.:..::-,~l cooj:>e:.-a'-ion 

r...::::.:fac::.::::e ~= 
Small ' Mediua sized electronic telephone exchanges 

(100 line~ ~o lt,OOC !ines) 

Component requi:.ements per line 

~! Resi&.ors Met.al Film 
~2 Resist.ors Wirevound 
~-_ _, Transformers Line 
.g Transformers Ct.hers 
45 Transist.ors Genera! Purp~se 
~6 Transist.ors Power 
~7 Transistors Switchin<J 
~8 Tranzil 
~9 Voltage Regula~ors 
sn cable assemblies 
5~ Miscellaneous items (set.) 

c~;:i-.......... _::> ,._ 
v:> 

522 ,,-
--=> 

::.279 
972 

39 
:.:n 
~S7 

:21 
! 

p-n01ro...c--

10 lOOG 
20 1000 

200 100 
200 lOC 
150 1000 
300 100 
100 100 
~00 1000 
350 1000 
500 100 

1000 l 

cos~ 

To~al 
per USS 

97 
1 

1,044 
250 
192 

2,916 
39 
55 
69 

605 
l,000 

Tota! per syste~ <42C :~nes ~ 6~ trunks) 30,996 

Per line ' trunk 
and 64 trunks} 

28 

(distributed over .C84 lines 
US$ 64 
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Table 3A 
?=~~ec~ for ;JOSSible regional ccoperat:c~ 

manufacture of 
Small ' Medium sized electronic telephone exchanqes 

<!OC lines ~o 10,000 lines> 
Infrastructure, Plant 5 Machinery 

==se-:: ~~ ~~=e asse!tlbly & testing ~as:s 

~:~"'r. iry Cost/ 
~ ~ tJriit 

Annual production (lines)>>> 20K SOK 

A. INCOMING INSPECTION ... 
1. RLC Met.e= 
2. Device tes~ers :c!:'": 
a) Active dis~=et.e cevices 
b) Transfor.ne!:'"S 
c) Relays 
d) Hybrid Mic=c C~rcuits 
e) IC' s TTL Cir ~~s 

f} !C's-Universal 
g) Codec (Pl 
h} LSI's 
i> Me.'llO r ies 
j} Crystals 
k> Linear !C's 
l) IC hancil-:::-s 
3. Miscellar.ecus 

B. Card Assembly-Kittinq 

1. Lea·J Forming ~..achines: 
a) IC Preforming ~.achines 
b) Axial type comp. crop/ 

form machines 
c} Radial type cc~. C::-oo/ 

Form machines 
d) Universal CO~? ?=epa=ac-

ior: Machi~es 
e) Racial su~!:'" jig for <dl 
2. Comp. Ccun-=. :.r.g :-!! c • s 
3. Tape Dis~€~se=s 
~- pr~ Offse: ~==<~~s Mic's 
::. Othe:-s 

, 
.... 

l 
l 
i 
l 
l 
l 
l 
l 
l 
l 
1 

l 

1 

1 

1 
l 
l 
~ 

3 7,500 

2 15,000 
1 15,000 
l 5,500 
l 1,300 
2 600 
l 60,000 
1 25,000 
1 3,500 
l 1,500 
1 7,000 
1 20,000 
2 7,000 
1 15,000 

Total 

1 3,000 

1 2,000 

i 2,000 

l 3,000 
l 1,000 
1 1,000 
2 500 
1 1,000 

Total 

29 

20K 

15,~00 
!.5,~00 
5,500 
1,300 

cOO 
60,000 
25,JOO 

3,500 
1,500 
7,000 

20,COO 
7,000 

15,000 

183,900 

3,000 
0 

2,000 
0 

2,000 
0 

3,:JCO 
l,~00 
l,~00 

:oo 
1,:co 

:ao 

14, oc·:: 

SOK 

22,500 

30,000 
15,000 
5,500 
1,300 
1,200 

60,000 
25,000 

3,500 
1,500 
7,000 

20,000 
14, 000 
15,000 

221,500 

3,000 
0 

2,000 
0 

2,000 
0 

3,000 
1,000 
1,000 
1,000 
1,000 :· 
1,000 

15,000 

• 
1 

• 

., 
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Table 3A(continued) 
=~cjec~ :or f>CSSi~le regional cooperatic~ 

!':"o.Cnufact.ure of 
Small ' Medium sized electronic telephone exchanges 

<100 li~es ~o 10,000 lines) 
~nfrastructure, Plant & Machinery 

:.:~-==~ -...: ?Ure .:.ssembly & testi!lg !:a.sis 

P=--.; r-'''i ::.re 7.;:ar'r .: r ~.!' Cost./ 
ilil ~ llnit. 

llSL 

Annual production (lines)>> 20K SOK 

C. Card Assembly & Wave soldering 

l. Semi ~.l:~O ~achi~cs 

2. Manual Stations 
3. Conveycr belt sys~ems 

per 10 stations 
~. Loadee ?CB Co~e;r::.::rs 
:::>. Vaccl.:!:: =ormin:::: M.;.-::::i~c:s 

o. Wave ~c !.de ring ~-:.::::::::H:s 

.. Aqueous cleaners 
6. Hain Lead Trimmi~; Mic's 
~- DI Wat.er ?lan~ 
IO.Rework Stat.ion 
11.0thers 

D. Final Card Assembly 

l. Automa~or Lever ?ress 
2. Rivet.ting Gun 
3. Inse~ Machine 
4. Power Screw Drivers 
5. Flat Ccbles/Connec~or 

crimps 
6. Thermal strippers 
7. PneumaLic vices 
8. Manual Torque Sc:-ew 

drivers 
g_ Hot A;- 3lowers 
:O.Others 

4 
8 

l 
2 

1 
1 
1 
1 

1 
1 
5 

l 

8. 20,000 
16 1,500 

2 2,000 
2 3,000 
1 7,000 
1 15,000 
l 15,000 
1 7,000 
1 7,500 
4 1,200 

Lot 

Total 

Let. 

1 
1 
1 
2 

1 
1 

10 

l 
1 

200 
250 
200 
200 

150 
100 
150 

so 
100 

'!",..-:1 

~ 

20K 

~o.ooc 
12,000 

2,00C 
c;,ooo 
7,000 
~5,000 
:5,000 
1,000 
7,500 
2,400 

181,900 

200 
250 
200 
200 

150 
100 
750 

50 
100 

fti::it 

~ 

SOK 

160,000 
24,000 

4,000 
6,000 
7,000 

15,000 
15,000 
7,000 
7,500 
4,800 

280,300 

200 
250 
200 
400 

150 
100 

1,500 

50 
100 

• 

Total 2,000 2,950 

30 
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Table 3A ( cont.inued) 
?~=Je=~ :c!" ;x>ssible !"egicnal coopera~io~ 

rr:.anu:=.:c:.ure of 
Small ' Mediwn sized electronic telephone 

(100 iines t.o 10,000 li!'leS) • 
Infrastructure, Plant ' Machinery 

·- 3ased or. pi;r;: 2sse::-.=:ly c. t.es:ing basis 

exchanges 

~Jar.- .; - ·v~ Cost./ ---al Ccst. 
~ ~ ~ 

!lSL 

Annual production (lines)>> 20K SOK 

~- IN-PRO~U~ION TESTING & SO:TW>..RE PROG!l:....~ING 

l _ Dedica~ec H/W Tesr.e:::- -· · .. 
2. Logic ?robes & Pulsers 
3. Oscilloscopes 
~- Mult.imet.ers 
5. Gang Progranmers & Eraser 
6. Terminals 
1. PSU' s 
8. 3!-: Tes:.e:::-s 
9. ~ Tes:.e=s 
lC.B!-: Soak Test.ers 
ll.Mult.i ~~ Soak Test.ers 
1- VT";:"' ... '·*'·-"'-
13.!05 
l~.Rework S~at.ions 
15.IBM PC's 
16.!BM PC/x~·s 
17.IBM PC/AT's 
18.132 column print.ers 
19.80 colu.·nn print.ers 
20.CAD s~a~ions & accessories 
21.IBM PC Soft.ware 
22.Micro Vax II clust.er or 

equivalent. 
23.Micro Vax accessories 
24.Micro VAX Software 
25.Televideo syst.ems 
2 6 . U?S C 50 !\'VA) 
27.Miscel:aneous (set.> 

e 
4 
4 
8 
1 
9 
4 
2 
1 
1 
l 
1 
1 
2 

12 
2 
2 
3 
3 
1 
1 

1 
1 
1 
1 
! 
l 

3 1 

1€ 
a 
8 ,-=> 
1 

18 
8 
3 
l 

l 
2 
l 
2 

25 
5 
4 
6 ,. 
0 

1 
1 

3,000 
725 

3,000 
150 

7,000 
500 
300 

10,000 
10,000 
50,000 
50,000 

7,000 
30,000 
1,500 
1,200 
1,500 
4,000 

800 
400 

8,000 
5,000 

1 100,000 
1 12,000 
1 75,000 
2 20,000 
l 30,000 
l 100,000 

Total 

USS 

20K 

24,0C:: 
2, sc: 

12,oc: 
l,2CC 
1,cc: 
4,5C: 
1,20~ 

20,CC~ 

10,00: 
50,JO: 
5C,oc: 

-, , cc:· 
30,C~~ 

3,00C 
H, 40C-

3, 00C 
8,000 
2, 40C 
l,20C 
8,000 
5,000 

,._ 

" 100,000 
12,000 
75,0CC 
20,00(. 
30,00C 

100,COC 

601,900 

r.:ss 

SOK 

48,000 
5,800 

24,000 
2,250 
7,000 
9,000 
2,400 

30,000 
10,000 
50,000 
50,000 
14,000 
30,000 
3,000 

30,000 
7,500 

16,000 
4,800 
2,400 
8,000 
5,000 

0 
100,000 
12,000 
75,000 
40,000 
30,000 

100,000 

716,150 

\ 

' 
1 

• 
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Table 3A (continued} 
:·:-: ::::::. =~=- possi~le regicnal coopera:.icr:. 

manufacture of 
Small & Medium sized electronic telephone exchanges 

C!OO lines ~o 10,000 lines) 
Inf::::astructure, Plant ' Machinery 

pc::e ~sse::-bly i. -resting !:;:sis 

ql.lan;:ity 

no _!).Q 

Cost/ 
l1!lit. 
llSL 

~:-:::.! Cost 

Annual production (lines)>> 

F. Rack Assembly kittinq 

?o~~= ca~l~ ~~::~~ 
2. ?:::essfi:. i~se:::.'..:-·:; !-:1::' s 
3 .. Inse~ic-~ :o:--::~ ::·~!1:.:-clle 

t.oo~ se~ 

, . \·::.::-€ p~:fee::: s~·.=::~rr: 

t. Ac:.c t.v::.sLe~ ~:..:..~ ::~:.; 

_ .. C:-i:::;>:.n~ :.cc~ 

l 0. C:-i::-.;:iin~ jaw~ 
ll.Au~o feeding c:::~!)i~= M/c 
:2 .Ho:. .:.i:- !:>lowe:- :;;;r, 
13.0~he:-s Lot 

-
l 
l 
l 

l 
1 
! 

1 
l 
1 
1 
1 

20K SOK 

l 250 
1 1,000 
1 500 
1 500 

! 500 
1 250 
l 250 

l 500 
1 100 
1 100 
1 1,000 
1 250 

Lot 

Total 

G. Final Assembly & Wire wrapping 

, Po-wer s::re;,: d~.:. -:~·-= !"5 

of SO::LS l 2 150 
2. Aut.umat.c:- Leve:: !)resses 1 l 200 
3. To:-que con:. :-o~ .-...::::::..,~ _, --"--- 1 1 250 
~- Ri ·"'e:. t. ing g~:: 1 1 250 
... Solderi:-~g ~u:-. .i. 250 -
6. Torque s:.:rev::::: ·:~:-s 

S·""'--e -- -- .;. l 150 
7 J..i::- ::o:-.:::c:l~c ·.-: = C?!=.:., !"°;g 

gu~s 3 ~· 100 
- Cc.t~e s:: :.-:::-.::: :·. :: ;r.e::: ! ne ' l 350 
- ~-:::a.;:::.:.'."'.:: ~ - - :.~!:~:- i. 200 - - - - -

:'-es: .. ,_. - ..:- ..... - : :·:::: -- ......... _ - - - -
;_, ~~~~£ 400 

- - .. ~~:.-: --- / ~ 400 -- ... -- . ---·C::>::::·: 

Total 

32 

20X SOK 

25C 250 
1,000 1,000 

500 500 
500 500 

0 0 
500 500 
250 250 
250 250 

0 0 
500 500 
100 100 
100 100 

1,000 1,000 
250 250 

5,200 5,200 

150 300 
200 200 
250 250 
250 250 
250 250 

0 0 
150 150 

0 0 
300 500 
350 350 
200 200 

0 0 
~oc 400 
so:. 1,600 
SC~- 500 

3,800 4,950 

' 
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Table 3A(continued) 
!':-c i~:::. :or ;:><>~Sible ::-egional coope::-a:.ion 

I manufact.ure of 
\ Small ' Medium sized electronic telephone exchanges 

\ lOCi lines t.C 10,000 lines) 

:1 Infrastructure, Plant ' Machinery • 
~ ==-~-== ;;:.!~-= c.sse:'!'"bl1- i. ~estir.g bas:.s 

1 
.... 

I N" De;_,..; ~ula-c ~J2'1~ ~~y Cost/ 'T'o.,.. al Cost 
~ 

ill: _.D.Q !Jnit. 
I.ISL ~ ~ 

I Annual production (lines}>> 20K SOK 20K SOK 

I 
IL System integration, Simulation Tests, ' Beat 

Runs of Critical Modules/blocks 

, Syst.em I::t.eg=::::.: ~:-; - I Plat.f oms 1 
, 100,000 100,000 100,000 
~ 

2. Trunk Call gene::-c:.c::-s l l 10,000 10,000 10,000 

3. Subscribe::- Call cener-

·1 
at ors 1 1 10,000 10,000 10,000 

4. Burn-in equipme::: 1 l 10,000 10,000 10,000 

5. !n~erfc=€' cables & !-!isc 

,/ 

I 
Equi p:ne~t. Lot. Lot. 

E. Tes~ eq.;i?rnent., s:if:v;are, 
p.c. 's,p~int.e=~ e:.c l l 100,000 100,000 100,000 

' 230,000 

' 
Total 230,000 

:r. :INFRASTRUCTURE 

~ 

·~ ' 1. Land (000 10 10 1 10,000 10,000 sq. n:.) 

~ 
2. Building (000 sq. r.:. ) 1 1 100 100,000 100,000 
3. Electrical Ins.:.:-, 

' 
<FOR 000 SQ. M. > 1 l 20 20,000 20,000 

~ ~ 4. Environ'ilental Co~:roi 
""' (FOR 000 so. M. I 1 l 20 20,000 20,000 

I 
5. Compressed Air c!.st:ribut.ion 

system Lot. Let. lot 5,000 5,000 
6. Water SU:p!)ly lot 10,000 10,000 
7. Ot.hers includi:-1;: r1a:::::iling 

I and transpo?:'t. e~~ipment., 
overhead cranes -e:.c lot 25,000 50,000 

I 
Total 190,000 215,000 

-
-

' - 33 : .,. 
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Tabl.e 3A (continued) 

Small & Medium sized electronic telephone exchanges 
:::::s ~.:~es:.: ~c-.coo !.ines> 

Infrastructure, Plant & Machinery 
3a=-:e::: ~~: ::::..!!."°= 2~se:rb2.~- c.. :.es: :n~ basis 

Annual production (lines)>> 

A. Machines & Testers etc 

Incoming !nspec:.ia~ 
2. C~rd Assembly-KiL:.ing 
3. Card Assembly & Wave Solde~ing 
4. Final Card Asse~bly 
5. In-Production Tes:.in~ ~ s~::.~a~~ 

& Data Genera~i:;r. 
o. Rack Assembly ¥.i:.:.in~ 
7. Final Asser.ibly c. ¥Ere ~-;.::-a;:;Ji:.:; 
a. Sys.:em InLegra:.i0:-i, S.:r.:u.!.a:.:.cr: :.-::s._s 
9. 

3. Incident.al expenses, ~rec:.:.c~ l 
Test runs @ 30~ cf J 

C. Inf:-astruct.ure, land,buildi:lgs e:.c 

Grand Total 

Notes: 

e-:.c 

~--;il Cost 

~ ~ 

20K SOK 

183,900 221,500 
H,000 15,000 

181,90C 280,300 
2,000 2,950 

601,800 716, 150 
5,200 5,200 
3,80C 4,950 

230,000 230,000 
l,222,600 l,476,050 

366,780 442,815 

190,000 215,000 

1,779,380 2,133,865 

l. Above assumes in~e~na:.ional com;:>E:.itive prices with no local 
import. duties and other tari::s . 

2. For infrastructure ccmpara:.ively lower costs prevailing in 
developing countries have bee~ assu~ed. 

• IncidenLal l. e!'e:r.ion e:-:;:--=ns-es ir.:.!.ude about 10•~ on ::::count of 
:reight, and 20', c• . .:::::;;:::.:;:-.-::. ;:;: er.e::.ic:-., ins~allatio:1 and :.:-ial runs, 
:..atter mos~ly carrie::i by .!.o:.=.: ~:ori<er~ :.:::1der supervision c: suppliers' 
-::lginee:-s. 

34 
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-r·a~lE 38 
Project for possible regional cooperation 

manufact.ure of 
Small & Medium sized electronic telephone exchanges 

(!00 lines ~c 10,000 lines) 
Infrastructure, Plant & Machinery 

· - :Sase:::i on !)t;!'."~ asserr.bly & testing basis 

~;n-;,..y Cost./ 
llDi.t. 
!fil 

T;:;-::.; Cost 

Annual production (lines)>>> lOOK 200K 

A. INCOMING INSPECTION 

l. RLC Meter 
2. Device test.ers fo=: 
a) Active discre~e devices 
b) Transformers 
c) Relays 
d) Hybrid Micro Circuits 
e) !C's TTL & CMOS 
f) !C's-Universal 
g) Codec CP> 
h) LSI's 
i) Memories 
j) Crystals 
k) Linear !C's 
l) IC handlers 
3. Miscellaneous 

B. Card Assembly-Kitting 

1. Lead Forming Machines 
a) IC Preforming Machines 
b) Axial type comp. crop/ 

form machines 
c) Radial type comp. Crop/ 

Form machines 

5 

4 
l 
l 
2 
4 
1 
! 
2 
2 
l , ... 
4 
1 

1 

1 

1 
d) Universal Component Prepa=at.ion 

~.achines i 
e) Radial super jig :o= (d) 1 
2. Comp. Counting M!:'s 1 
3. Tape Dispensers 3 
~. P:B Offset. Marki~g Mic's 

C:he!'."S 

35 

9 7,500 

8 15,000 
2 15,000 
2 5,500 
3 1,300 
7 600 
1 60,000 
1 25,000 
3 3,500 
4 1,500 
2 7,000 
2 20,000 
7 7,000 
2 15,000 

Total 

2 

2 

2 

2 
2 
2 
6 
2 

3,000 

2,000 

2,000 

3,000 
1,000 
1,000 

500 
1,000 

Total 

lOOK 

37,5~0 

60,000 
15,000 
5,500 
2,500 
2,~00 

60,0CO 
25,000 

7,0CO 
3,000 
7,000 

20,000 
28,COO 
15,000 

288,000 

3,000 

2,000 

2,000 

3,000 
1,000 
1,000 
l, 500 
l,OC~ 
2c:: 

16,500 

200K 

67,500 

120,000 
30,000 
11, 000 

3,900 
4,200 

60,000 
25,000 
10,500 

6,000 
14, 000 
40,000 
49,000 
30,000 

471,100 

6,000 

4,000 

4,000 

6,000 
2,000 
2,000 
3,000 
2,000 
3,000 

32,000 

• 

' 
1 
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Table 3B (continued) 
=· :- : =·-:::-::: - - - ;::ossible regic:.:-.al co~~=a"-io:: 

manufact:u!'.e of 
Small & Medium sized electronic telephone exchanges 

<100 lines t.o 10,000 lines> 
Infrastructure, F lant & Machinery 

.S~sed ·:r: pure: assembly ;. tesr.ing basis 

Cos-../ 
!Jni!.. 
~ 

Annual ·production {lines)>>> lOOK 200K 

C. Card Assembly & Wave soldering 

Semi AUL.0 !"1a=h.:.:--:CS 
1 r 30 20,000 .:> 

L. • Manual Sta:. ions 33 66 1,500 
. Conveyor belt. syst.e.IY'.s 

per 10 staL.ions 5 9 2,000 

.c Loaded PCB Comp2::::-at.c=s 4 8 3,000 
Vacuum Fom.ing !-!a::hines ") 6 7,000 - . .J 

-. Wave Solderin~ !·!cch:.r.es 1 2 15,000 

.. Aqueous ::ieane=s 1 2 15,000 
~ Main Lead T:-i~.:..!':g ~/='s 2 .i; 7,000 

s-. DI War.er Plan:. 
. 2 7,500 

10.Rework St.aL.ior. 6 !5 1,200 

!.l.Others Lor. lot. 

Total 

D. Final Card Assembly 

l. Automator Leve!' Press 2 3 200 
2. Rivet.ting Gun 1 2 250 
3. Insert Machine 1 1 200 . Power Screw Drivers 3 5 200 ., . 
5. Flat Cables/Conne='to!'. 

crimps 1 l 150 

~- Thermal strippe!:s 1 2 100 
7. Pneuma'tic vices 19· 20 150 
8. Manual Torque Screw 

drivers 
. 2 50 .l. 

w Hot Air Blowe::::-s l 2 100 
; . 
lO.Othe:-s Lo't Lo: 

Total 

36 

T-- - . 
ri G 

lOOK 

300,00C 
49,500 

10,000 
!2,00(1 
21,000 
15,00G 
15,000 
14, 000 

7,50G 
9,600 

10,000 

496,600 

400 
250 
200 
600 

150 
100 

2850 

-~ ..... _ ... 
lOC 
50C 

5,200 

r-qst 

200K 

600,000 
99,000 

18,000 
24,000 
42,000 
30,000 
30,000 
28,000 
15,000 
18,000 
22,000 

990,000 

600 
500 
200 

1,000 

150 
200 

3,000 

100 
200 

1,000 

6,950 

\ 

' 
1 
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Table 3B 

Small & Medium sized electronic telephone exchanges 
(100 ~ine~ to 10,000 ~ines) 

Infrastructure, Plant & Machinery 

C~s:./ -.--:;. ':: Cc st 
'"i-i-
~ 

'..).:· -.....;..=:. ~ 

Annual production (lines)>>> lOOK 200K lOOK 200K 

E. IN-PRODUCTION TESTING & SOFTWARE PROGRAMMING 

1. Dedicated H/W !eSLE~ 32 54 :,,coo 9::,000 192, 000 
2. Logic Probes i. ?ulse!"s· 

. ,. ..,- -;25 :::_, 60C 25,375 !t: _, '::! 

3. Oscilloscopes 16 ..,- 3,COO 4~,000 105,000 .;'::) 

4. Multimeters 30 60 !50 ~.soo 9,000 
5. Gang Prog=amme=s & Erase!'"s 2 3 7,000 i.:;,ooo 21,000 
6. Terminals -,:::; 70 500 :_-:-I 500 35,000 _,_, 
7. PSU's l5 30 300 CJ' f\ 9,000 W:.1 ...,JVV 

8. BM Testers - 9 10,000 5~,oc~ 90,000 
s. CM Testers l l 10,000 lG,000 10,000 
10.BM Soak Teste::s , -, SC,000 ss,ooc 150,000 -'- _, 
11.Multi BM Soak TesI.e=s i l SC,000 5C,OOO 50,000 
12.MICE 4 8 :,ooo 25,000 56,000 
13.MDS i ' 3C,OOO 3~,000 30,000 
14.Rework Sta-. ions , ,. l,500 ~.soo 9,000 J 0 

15.IBM PC's SC :oo :,200 c~,oco 120,000 
16.IBM PC/XT's s l8 ::_, soo :!.3,500 27,000 
17.IBM PC/AT's ~ 16 4,000 32,000 64,000 
18.132 column p:-int.ers ll 22 ECO E,800 17,600 
19.80 column prin~ers ll 22 400 ~,4CO 8,800 
20.CAD st.at ions & accessories 2 3 8,000 lc,ooo 24,000 
21.IBM PC Software 1 l 5,000 S,000 5,000 -
22.Micro Vax II clust.er or 

equivalent ' 2 100,000 100,000 200,000 
23.Micro Vax accessories l 2 12,000 12,000 24,000 
2 4 . Micro wvr. Soft.ware l l 75,000 :s,cco 75,000 
25.Televideo systems 3 6 2C,OOO 6C,OOO 120,000 
26.UPS (50 KV.A) ; 3C,C:)0 3:,c:o 30,000 -
27.Miscellaneous (Se~) ' lOC,000 • (• - :"\~I''\ 100,000 - .iv_. I \,.:1ro..-.... 

Total 935,300 1,606,775 

~ -- ' 

' ! 
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Table 3B (continued) 
: : : j~:: :::::: p0ssib!.e regio:lal ::oope:::a:.ion 

::'".arn;fa::ture of 
Small ' Medium sized electronic telephone exchanges 

<100 lines t.o 10,000 lines) 
Infrastructure, Plant ' Machinery 

3~set ~~ p~re asse:nbly ' testing basis 

Cost/ ::>::. ..... - .; ,.... •. ~ : -t: 
t >= ' hr 

Annual production (lines)>>> lOOK 200K 

: . Rack Assembly kitting 

?ewer cable cu:.:.er . 
-· ?ressfit inse=:.ing Mic's 
__ Inse~ion force cc~:.=o!ler 

Retention force cc~:.oller 
ConneCL.or repairing 
tool set. 

-· Sleeve marking machine 
. Wire prefeed syste~ 

-· Aut.o twisted pair 
s-.::.!:ip ma::hines 

-· C:::imping t.ool 
:C.C=im?ing jaws 
::.A~t.o fee~ing c=imoino Mic's 
12.Hot. air blower Gun ~ 
:3.0thers Lot. 

l 

l 

l 
1 
2 

1 
1 , 
.I. 

1 
2 

. 
.I. 

l 
1 

, ... 
1 
3 

1 
1 
1 
2 

250 
l,000 

500 
500 

500 
250 
250 

500 
100 
100 

1,000 
250 

Total 

G. Final Assembly ' Wire wrapping 

-· Power screw drivers 
of sort.s 

2. Automat.or Lever presses 
3. Torque control device 
4. Rivetting gun 
~. Soldering gun 

?orque screwdrivers of 
sorts 
A'- co~:.rc~lec wrapFing 
guns 

-· Cable se~ ~es:ing machine 
.. Wraooinc ?ull =~~ :~s:er 
.... -.oc:-:·q-.~- ~ ........ .,,. - ..... ,... .... c: -'-. ---- '"-'··-- -~- \...----

4 
l 
l 
1 
1 

1 

10 
1 

38 

6 
2 
1 
1 
l 

2 

20 
l 
l 

, ". 

Total 

150 
200 
250 
250 
250 

150 

100 
350 
200 

400 
400 

lOOK 

?- " _::> .... 

l,OOC 
500 
500 

50C 
250 
500 

500 
100 
100 

1,000 
500 

1,000 

6,700 

600 
200 
250 
250 
25C 

15C 

1, ooc 
35C 
20C 

~cc 

2,~0~ 
" ,,. "'\r _, ....... \. 

6,650 

200K 

250 
1,000 

500 
500 

0 
500 
250 
750 

0 
500 
100 
100 

1,000 
500 

2,000 

7,950 

900 
400 
250 
250 
250 

30(1 

2,000 
350 
200 

400 
4,000 
2,000 

11,300 

\ 

• 

~I , 
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Table 3B (continued) 
~~~~!ble regional coope=~::c~ 

::ia.,ufacture of 
Small & Medium sized electronic telephone 

(!00 lines to 10,000 lines) 
Infrastructure, Plant ' Machinery 

==~~= p:.::-e: c.sser.!J!}· & tes:.:.!1g ==~~5 

exchanges 

Cost/ ~"-: ~ Cos~ 

Il:!.i:. 
~ 

Annual production (lines)>>> lOOK 200K 

H. System integration, simulation tests, 
and heat runs o.f critical modules 

l. System !nt.egra-:i:::! 
Platforms l 2 100,000 

2. Trunk Call gene=a~o=~ 1 2 10,000 
3. Subscriber Call ;er:e=a~c:-s l 2 10,000 
4. Burn-in equip~!?:: l 2 10,000 
5. !nterf ace cables ci '-!isc 

Equipme:lt. Lot lot 
6. Test ec:;..:ipment., s~f::~are, 

p.c. 's, p=inte:-s e"t~ 1 2 100,000 

Total 

I. INFRASTRUCTURE 

1. Land (000 sq. I!:. ) 20 50 1 
2. Building <000 sq. Jr.. ) 2 ~ 100 
3. Electrical Insr.n 

<000 sq. m.) 
4. Environmental Con~rcl 

2 4 20 

(000 sq. rn.) 2 4 20 
5. Compressed Ai!" cist.r!.but.ion 

system Let Lot lot 
6. Water Supply Lot lot 
7. Others includin~ ~.ar.::;. i ng 

and transport eq-~ip:nent, 
overhead crane~ e~c Lot lot 

Total 

39 

i:SS 

lOOK 

100,000 
10,000 
~C,000 
i0,000 

10,000 

100,000 

240,000 

20,000 
200,000 

40,000 

40,000 

10,000 
15,000 

150,000 

475,000 

~ 

200K 

200,000 
20,000 
20,000 
20,000 

20,000 

200,000 

480,000 

50,000 
400,000 

80,000 

80,000 

20,000 
25,000 

200,00Ci 

855,000 

• 

' 
1 
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Table 3B (continued) 
P=c~~=: fo~ pcss:~le regional cooperat.ion 

rr:.:~;.:fa:t.ure cf 

.. ---·6-

Small ' Medium sized electronic telephone ezchanges 
ClOO ~:n~~ :c lC, 000 lines) 

Infrastructu::-e, Plant ' Machinery 
~=-.::-=~ :::;:-i p~:-e .::.sse::-.::_y ;. t.est.ing basis 

Annual production (lines)>>> lOOK 200K 

A. Machines & ~est.ers 

1. Incoming lnspec:.:.~:-: 

2. Card Assembly-K.!.:.t.ing 
3. Card ~..ssemtly 6 ~ave SolderiD~ 
4. Final Card ~.sse..;.t>ly 

5. In-Proeuction Testing & Sc:t.~a~e 
& Data Generat.ic~ 

6. Rack ~.ssembly K:::.ing 
7. Final F.ssembly c. Wire Wra;::-?i='-~ 
e. System :nt.egra::c~,Simula:.io~ :es:.s 

9. 

10. Incidental eY-pe~ses, Erect.io~ & 
Test ::uns @ 30'-' cf J 

11. Infras:ruct.ure,~and,bciicings e~c 

Total 

Notes: 

etc 

'l'o-a.1 Cost 

lOOK 200K 

288,00C 471, 100 
16,500 32,000 

496,600 990,000 
5,200 6,950 

935,300 1,606,775 
6,700 7,950 
6,650 11,300 

240,000 480,000 

!., 99-4, 950 3,606,075 

598,485 1,081,823 

475,000 855,000 

3,068,435 5,542,898 

1. Above assumes interna:ional competitive prices with no local 
import duties anc ~:.her tariffs. 

2. For infras:.r:1c~ure compa:-a:.: vely lower cost.s prevailing in 
developing countrie~ have bee~ assumed. 

3. Incidental c. ~!"ec:.ior1 e:-;pe~ses include about lOi on account of 
freigr.t., . and 20' ::-. account. o: ere::.ion, installation anc :.=ial runs 
latter rnos:.ly ca.rrie::l oy local wo=~e:-s under supervision of suppliers' 
e:igineers. 

\ 
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Table 3C 
~:-: ,t::=: :o: ;io~~:.:::-:!.'=:- ::-egional cooperat.ion 

Small ' Medium sized electronic telephone exchanges 
<lOC line~ t.c lC,000 lines) 

Infrastructure, Plant & Machinery 
· 3.asE:: ~~ p:.::-E =~~e::".=l:~: L ~esting basis 

;>2--.; -:;lc ..... c-

Annual production (lines) 

A. INCOMING INSPECTION 

_. RI.(: Met.e:::-s 
2. Device ~est.ers for: 
a) Act.ive =iscre~e aevices 
b) Transfc:ine:::-s 
::) Relays 
d) Hy~rid ~icro Circ~!t.s 

e) IC's T~~ l CMOS 
=> IC's-u~:versal 
g> Codec C?l 
h) LSI's 
i) He:nories 
j) C::-ys~als 

k) i.!.near IC' s 
1) IC handlers 
3. t-!!.scell2neous 

B. Card Assembly-Kittinq 

l. Lead Fc::ming ~.achines 
a) IC Preforming Machines 
b) Axial type comp. crop/ 

form ma=hines 
C) Radial ~ype comp. Crop/ 

Fo::::rn ma::!:i:"les 
d) U:.ivers.:.: :om;:· ?re;..arat.ic·r: 

Ma::::hines 
el ~a:iial ~:.:!)er j:!.g :-::- (d) .., 

c:~~-::>. C::..::1:.in:: P./:: I $ 

3 .. :·a~e Dis;:>e~se::-s 
. . ?:= c;.::=""- t1::- >: !:-.~ !':/-::_I!;: 

::: ::::-.-e :-s - . 

SOOK 

IE 

14 
::; 

--E 
J5 

.;. 

2 
~ 

c 
~ 

3 
3 

16 
3 

3 

') 
.J 

, 

' .; 

~ -
.:, 

' -- -

Cost/ 
llD..iI. 
~ 

7,500 

15,000 
15,000 

5,500 
1,300 

600 
60,000 
25,000 

3,500 
1,50C 
7,000 

20,000 
7,000 

15,000 

Total 

3,000 

2,000 

2,000 

3,000 
1,000 
1,000 

500 
1,000 

Total 

:;jt.al 
~ 
--ss 

SOOK 

135.,000 

21C,OOO 
75.,000 
2:,500 

-:-, 800 
~.600 

6::, 000 
s:,ooo 
2£,000 

f,000 
2:,000 
€~, 000 

112,000 
-E,000 

846,900 

~. 000 

€, 000 

£,000 

~. 000 
~.ooo 
~. 000 
=.ooo 
:,ooo 
:.ooo 

4E,OOO 

' t 
t 
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Table 3C (continued} 

::".a~1,;:a::.:u?"e of 
Small & Medium sized electronic telephone exchanges 

:::.:: :_:.::-:S ~:. :it,000 lir.cSJ 
Infrastructure, Plant ' Machinery 

Annual production (lines} SOOK 

C. Card Assembly & Wave soldering 

__ Se:!li Auto ~;chi~~s 
~- Manual Stat.ions 
.l. Conveyor belt. sys:.e:ns 

per 10 stat.ions 
~- Loaded PCB Comp.:~a:.ors 

Vacu1lffi Forming ~~=~ines 
:. wave Solde~ing ~achines 
7. Aqueous cleaners 
~ .. tJ'~in Lead T=-imrr1.i!"":~ ~·~i= 's 
~- DI Wate~ P!an~ 
:a.Rework Stat.io~ 
~:. Others ~o: 

D. Final Card Assembly 

l. Automator Lever Press 
2. Rivetting Gun 
3. Insert Machine 
4. Power Screw Drivers 
~- Flat Cables/Conne=t.or 

crimps 
5. Thermal strippers 
7. Pneumatic vices 
8. Manual Torque Sc?"ew 

drivers 
~- Hot Air Blo~ers 
:a.Others 

3E 
12 

ll 
10 

8 
2 
2 
3 
2 

, -
"' _ .... 

5 
3 
2 
e 

2 ., 
20 

2 
2 

Cos~i 

u-· ~ r 
~-ss 

20,000 
1,500 

2,000 
3,000 
7,000 

15,000 
15,000 

7,000 
7,500 
1,200 

Total 

200 
250 
200 
200 

150 
100 
150 

50 
100 

Total 

SOOK 

1-:::,000 
1~:.000 

22,000 
3:,ooo 
~~.ooo 
~:.ooo 
"::"'" ~"" _,.,_,vv\i 

:;~,coo 

2.=,ooo 
~- -r.n 
L_ 1 CU"' 

3::.,400 

1,235,000 

:,ooo 
?50 
.;oo 

:,600 

300 
300 

3,000 

~00 

2~0 
::. , :oo 

9,150 

\ 

' 
1 
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~able 3C (continued) 
:--:: .:-=:: ~ ...... ;:.-:.:::::...::..e :-e;ional coc;:>era:.:or. 

:.:.:::~:a:::ure of 

·-·-...- -.... 

Small & Medium sized electronic telephone exchanges 
( ~""'· .,,.,,,,c- ro 'C 00"- li·nQS) • 
~\;\. --··-- - - I \,,; - -

-. Infrastructure, Plant ' Machinery 
~=.::"=:: :-:·.;::--:: .:..::.::e::-.:::::.y c. :.es:i~~ b:o::::.s 

Annual production (lines) SOOK 

Cos:/ 
U,..,'!.. 
~t:: c:: 
.:...:.=. 

E. IN-PRODUCTION TESTING & SOFTWARE PROGRAMMING 

-· Dedicated H/W Te~:.e::-
2. Logic Probes & P~~sers 
3. Oscilloscopes 
~- Mult.imeters 
5. Gang Programmers ~ ~rasers 

E. Terminals 
.• PSU' s 
E. BM Testers 
~. CM Testers 
10.BM Soak Tes~ers 
ll.Multi BM Soak Tes:.ers 
12.MICE 
13.MDS 
14.Rework Stations 
!.5.IBM PC's 
16.IBM PC/XT's 
17.IBM PC/AT's 
18.132 column printe=s 
19.80 column prin~e=s 
20.CAD sta~ions L a~~esscries 
21.IBM PC Software 
22.Micro Vax IJ clus~er er 

equivalent. 
23.Micro Vax accessories 
24.Micro VAX Software 
25.Televideo system~ 
26. UPS C50 KV.A) 
27.Miscellaneous <se:1 

llC 
50 

120 

1 - " -.!.-..· 

lE 
L 

L 

lE 

l2 
160 

l 

' 'j - .., 

3,000 
725 

3,000 
150 

7,000 
500 
300 

10,000 
10,000 
50,000 
50,000 

7,000 
30,000 

1,500 
1,200 
1,500 
4,000 

800 
400 

8,000 
5,000 

100,000 
12,000 
75,000 
20,000 
30,000 

100,000 

Total 

----tl~ 

SOOK 

33~.ooo 
3€,250 

225,000 
lE,000 
2::.., 000 
55,000 
lE,000 

lSC,000 
2C,OOO 

2CC,OOO 
lOC,000 
112, 000 

3C,OOO 
18,000 

192,000 
5.i;, ooo 

10.ti,000 
35,200 
H,400 
48,000 

5,000 

500,000 
60,000 
75,000 

12C,000 
3~·, 000 

lOC,000 

2,700,850 

• 
1 

... 
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Table 3C (coni~nued) 

mam;fact.urE: of 
Small ' Medium sized electronic telephone exchanges 

<~00 lines ~o lC,000 :ines) 
Infrastructure, Plant ' Machinery 

Annual production (lines) 

F. Rack Assembly kitting 

i ?ower cable cut.:.er 
, Pressfit inser:.ir.g M/~'s 
3. :nsert.ion force cont.roller 
~- Retention force contoller 
~. Connector repairing 

:.ool set 
o. Sieeve marking ~~chine 
-: . VJire prefeed s~·st.alfr 
6. Au~o twist.ed pa:.r c;;:./ 

s:.rip machines 
~- C:=ir..ping t.ool 
10.C:=imping jaws 
11.Au~c feeding c=im;>ing Mic's 
12.Hot. air blower G~n 
13.0:.hers Lot:. 

SOOK 

1 
2 
1 
1 

1 
1 
5 

1 
1 
1 
1 
2 

G. Final Assembly & Wire wrappinq 

, Power screw drivers 
of sorts 10 

2. Automator Lever presses 2 
3. Torque cont.rel device 2 
~- Rivet.ting gun 2 
5. Soldering gun 2 
6. To::-que screwdrivers of 

SO!'t:.S 4 
7. ;..:.:- ::ont.rolled '":rapping 

C:',..c --··- 40 
~ Ca!:lle :es~i~g machine , 
" set. ... 
~ . v::-a;;?ing Pdl c-=+- t.e~:.er l 
. " -,.,._ -- Uni: :o~ ,..._,,_,,t::' - ......... :.::._ ""-- --

:. ;:,~:.::;s ~ 

.. 
- - .. :--.=.: :-: : ==.:. .:..-:::-~· ~ - _, 
. -__ .c.-:::~:-s 

.1 4 

Cos:.i 
U'11 ~ 

vss 

250 
:,ooo 

500 
500 

500 
250 
250 

500 
100 
100 

:i,000 
250 

Total 

150 
200 
250 
250 
250 

150 

100 
350 
200 

40C 
~00 

Total 

:~:.al 

SOOK 

250 
2,000 

500 
soo 

0 
500 
250 

:,~50 
0 

500 
:!.00 
::.oo 

!.,000 
500 

~.ooo 

11,450 

!,500 
400 
500 
500 
500 

500 

4,000 
350 
200 

.;oo 
: :. ' : 00 

: ' : 00 

23,950 

\ 

• 
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'!'able 3C (continued) 
P~c~e=: =~~ ~~$Sicle regionaA coo?e~a~~~~ 

mant!fact.ure o: 

---··- - ..- . 

Small ' Medium sized electronj c telE:phone exchanqes 
<100 lines t.o i0,000 lines) 

Infrastructure, Plant ' Machinery 
=~sei ~~ p~~e assembly & ~=sting bas:s 

~s:;"'~ it~ Cost.I 
IlQ llI!i!. 

!!SS 

Annual production (lines) SOOK 

H. System inteqration,_. simulation tests, 
and heat runs of critical modules 

l. Syst.em Integration 
Plat.forms 

2. Trunk Call generators 
3. Subscriber Call generators 

Burn-in equipment 
Interface cables & Misc 
Eqt!ipme:;:. 

c. Test eqcipmen~. soft.ware, 
p.c.'s, printers et.c 

I. INFRASTRUCTURE 

1. Land (000 sq. m.) 
2. Building (000 sq. m.) 
3. Electrical Instn 

(000 sq. m. b~ildingJ 
4. Environ.inen~al Con:.rcl 

(000 sq. m. building> 
5. Compressed Air disLribut.ion 

system 
'5:. Wat.er Supply 
7. Ct.hers including handling 

and transport equipment, 
overhead cranes etc 

lo:. 

5 
5 
5 
3 

50 
8 

3 

6 

6 

lot 
lot 

lot 

100,000 
10,000 
10,000 
10,000 

100,000 

Total 

1 
100 

20 

20 

Total 

"Ic:.al 
~ 
. --...._.:. 

SOOK 

SOC,000 
SC,000 
SC,000 
3C,000 

SC,000 

3c~,ooo 

980,000 

SC,000 
SOC,000 

16C,OOO 

120,000 

35,000 
25,000 

30~,000 

1,490,000 

--F"'' 

• 
1 

• 
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Table 3C (continued) 
;.:-~~:.::::~ !"egicnal coopera::.:J:-: 

:r::n~fac:.ure of 
Small & Medium sized electronic telephone exchanges 

c~c~ ::,.es :c 10,000 lines> 
Inf~astructure, Plant ~ Machinery 

5::::-::: __ :::::..:::-E: asse~bly & testin~ bas!.s 

SUMMARY 

;;.;;.--, - ...... 

Annual production (lines) 

~-= Machines & Tes:e::-s 
_ . Incoming Inspe=:: ::::-. 
2. Card ~~sembiy-K~~:~~~ 

SOOK 

_. Card Ji..ssernbly <. ~-~a·:-: ~= ::.::ie::-:::~ 
.; . Final Card Asse~::.;· 
_. In-Prod~:::tioP. :·es:::-.::: £. ::o:: ... :arE 

& Data Gene:::-a:i~:, 
-· Rack Assembly ¥.i::i~q 

E'inal ~..sse:r.!:>l:;: c. ~-::.::-e t·::-ap;'.)i::-.~ 
System Inr.eg:::-a::.c:-., S:.;:;,:;;...::.:.i~:. r.es:s er.c 

9. 

~ Inciden~al e:-:pe~ses, :::.re:::t.i-:::i:--: f. 
Test runs @ 30;= cf ~ 

Infrast:-ucture,lan~,b:.:ildi~g~ et.c 

Cos~/ 
un~h. 

~ 

Total fixed investment 
Notes: 

: :::al 

SOOK 

84~,900 
4E,000 

1,23.=,ooo 
~,150 

2,7cc,eso 
l:,450 
2:;,950 

96C,000 

1,75£,590 

l,49C,OOO 

9,101,890 

l. Above assu~es inLernc:ional competitive prices wiLh no local 
import duties anc o:D~r :ari:fs. 

2. For infr~s:ru::ur~ co~para~ively lower cos:s prevailing in 
:::ievelopinc; coun~::-:e£ :.a·;e: ::.-=e:. a$SU~d. 

3. Incici~nt.al c. e:-.:::::. :::: e:-:::-e~se~ inciude about 
::-eight, and 20 :: . .;;::::·.::-.: :::: -e:-~::::ioc, insta!.lat. 
:..:tte:- mos:ly ca::-:-:e::: _ _ :::::.::.::. ,.-:::::-i'::e::-s under superv 
-e.::-.ginee:-s. 

0% on account of 
on a~= :rial runs 
sion ~= suppliers' 

-~, 

\ 

, ., 
• 
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Table 04 
?:-:--=::: --- !'"'?~ic-:1a~ coope:-a--:.::~. 

:.:.:nufac-:ure o!" 
Small ' Medium Sized Electronic Echanges 

Estimate of manpower costs 
=~: ~:::e=e~: .:evels v~ a~nual produ~:.:o~ 

CF-.:. .:·-':==-~-:- -:;: :::-=:·::.:__.:.:::~ manpowe!" cost:s in develo;>inq count 

~;1~w~- -equ:-:~~-c :o; 
p1antc with y2-io~s iPvels 
of 2ncu21 proc~~~io~ 

Annual Production (lines) 20K SOK lOOK 200K SOOK 

Mc:.her =:::.2::-~ 
R.equla::- ::be:.::-cs 
Ch.:ld ~~-==c.s 
To:.al 

Daily prociuc~icn c: cards 
(250 i.:o::-king oays ~ year) 

Mc:.Z!e:- :a:.a::-ds 
Reg~la~ ~:.a:-cs 

C!"!: lei :9:-a::-cs 
Tc~cl 

Manpower Requirement 

160 
3140 
1360 
4660 

0.64 
12.5c 

5-44 
16.64 

800 
15700 

6800 
23300 

3.20 
62.80 
27.20 
~3.20 

1600 
31400 
13600 
46600 

6.40 
125.60 

54.40 
186 .40 

3200 
62800 
27200 
93200 

12.80 
251.20 
lOS.80 
372.8G 

8000 
:57000 

68000 
233000 

32.00 
:)28.00 
272.00 
?32.00 

~.: Skilled Opera~ives 

:) 

a) 

b) 

Prepara~ion o:f 
Componer.~s 

Methe= Boards 
Reguiar Boards 
Child Boards 
To:. a: 

Stuff in9 of 
Com:pone~.:.s 

Reg-i..llc.= Board£ 
:hilc 302rds 
'!'o:.:: 

- ::. -.. . .:. ": ":. - ~· ,, ... -··-- --- _. ,. ____ ~. 

0.04 
0.79 
0.14 
0.96 

3.14 
1.15 
4.2~ 

(;. 2: 

r ' -
' 

L7 

0.20 
3.93 
0.68 
4.80 

15.70 
1.15 

lE.85 

0.25 

c .50 

• I'!, .... 

' • -:V 

0.40 
7.85 
1.36 
9.61 

31.40 
1.15 

32.55 

0.50 

0.50 

C.50 

:.oo 

0.80 
15.70 

2.72 
19.22 

62.80 
l. ~5 

63.95 

1.00 

-: r" 
""•vi.: 

2.00 
39.25 

6.80 
~S.05 

125.60 
1.15 

:26. 75 

2.00 

2.00 

2.00 

S.00 

' 
1 
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'!'able o~ (continued) 

Smcill & Medium Sized Electronic Echanges 
Estimate of manpower costs 

~:::e:::-e:-::. :..e·.·-:~s ::: a:mual produc:..:.on 

}._:::.:. ·.: i:. ~-

Skilled O?e:::-a:.:ves lCC:1:..:.m1edl 

Funct..!.:'."la!. ~=s: r-= :::2~d£ r, ?C 
\.. - ... -.J. 

Rack c.sser.J:::l:· C.20 

Rack i.:.!.:::-ins 2 

Funct..!.c:ial r .QC'r ~ """ 
-------~ 

1 

Misce:~anem.!S 2 

!~.::--.power requi:::-e.'Tlen~s :or 
~lants with va::ious :~vels 
:: an.'1ual prc=~~tic~ 

0.50 1.00 2.00 ::.oo 

C.50 l.00 2.00 ::.oo 

5 10 20 50 

1 2 5 10 

4 6 12 20 

- -----

~·r.-:.-: , " oc:• 
~ \,, . ""'-' ~ 3~.305 64.66 :29.1? 275.8 

~-.. _c;..! l' 34 65 129 276 
~-..nual Cos:. at. US 1500 USS 1650J 51000 975000 193500 ~14000 

,... . -. 

i): 

Gener.::..:. hel!= 

/'_'1nual cost. @ u:::c: 
~~ 1000 

Teste.!"s & Su~:!"visors 

Cost @ s 200~ ;:; . .:. . 

Engineers 

Cost. @ s 5000 p.a. USS 

Sales & Buye::s 

Cost @ s 5000 :: .. c. .. 'ICC: 
~.J~ 

P.::::oc:-.:.s 

Cost. ~ s 4GCC ~ .. :.. .. USS 

!-:=.:-:aqs::s 

C::s: ~ ' 8''' . ~.:... 
. ,,.... -

V' •• _, .... 

G-=::e::.~ r.-la:--::. :;~: 

C:=s~ .: ~ ... ,\, ..... 

To: al !-~anpo•,;e:: ::s: ''C""':. .,,,...., .. 

-
::.ooo 

2 

400(' 

2 

10000 

2 

!0000 

2 

3000 

:o8C· 

=_,~(:(-

48 

3 5 10 20 

3000 5000 10000 20000 

5 10 20 40 

10000 20000 ~0000 EOOOO 

5 10 20 40 

25000 50000 100000 2COOOO 

4 8 16 32 

20000 40000 80000 1€0000 

3 5 7 12 

:.2000 20000 28000 ~:ooo 

, 2 3 ... 
-

=~co 16000 2~000 .;~800 

- l l ' 

'':JO ~'.JOQO :::oo .. ~ ")(', 
- ... I,....,, 

2sesoc 4E!5500 ~-:aoo 

\ 

. 
I 
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Annexe 2 
A Preliminary Project for possible regional cooperation 

for manufacture of 
Telephone Instruments 

2.1 Introduction 

A telephone instrument is an essential subscriber termina! equipment for 
telephone se~ice and is used on all lines vthether main lines from the put.Ee ;ietwork or an 
extension from a private branch exchange. f.1odern electronic instrumems are simple in 
design and given proper choice of components can give highly reliable servr.:e over long life. 
Till recently the signallirig between the instrument and the exchange was on v.11at is known as 
decadic pulsing. There is however a growing trend towards Dual Tc.ne Multi Frequency 
(DTMF) signalling. Keeping the transistional phase in view it is desirable to standardise Dial 
PulsetDTMF switchat>le instruments. eventually to be replaced by purely JTMF type. The 
latter type wi!! involve s1gn;i;can1 savings in component costs. 

The basic manutacture oi telephone instruments involves procurement of 
various components. plasti::: housing and cords. assembly of components on a printed circuit 
board an d their soldering. assembly of various items in the housing, termination of cords and 
final testing. The whole process is fairly simple. To this however at a later st.age can be added 
the production of moulded parts like housing etc. 

In this preliminary project profile an attempt has been made to explore the 
economics of production facilities for annual output levels of 10,000 to 200.000 pieces of 
telephone instruments a year. 

2.2 Project data and ·lculations 

The data. the assumptions and calculations for the project study are presented in 
the tables annexed as follows: 

Table 1 : Financial performance projections at different levels of annual production. 

Table 2: The per telephone set requirements of components and raw materials etc. and their 
cost. 

Tables 3A to 3C: The plant, machinery, testing equipment and infrastructural 
requirements for different levels of annual production and the investment required. 

Table 4: The manpower requirements and costs at the average annual remuneration in 
developing countries. ior difierent levels oi annual production. 

' 
1 

---'- -~~~~~~~--~~-----~--------~--------------------------------.... -.. ..... _ 



~--

'II t 

~ 
(II 
,;.· 

\'11 ~ 
~! 

w 
' ~ 

II 
II 

- II 

' II 
II 
I 

·,_, 
. ,. 

... )-:, ., 
;,t 
~'?: 
l'j 
~-• 
~'ii i 
~ -r-: 
~ ' 

. -
~ • 

---~-::..-__ _ ----==-~-·---- - -- • ,.. . 

2.3 Conclusions 

~he financial results of the preliminary project study can be summarised as be!ow: 

/l~nual Ca;:i~a! ~eqd. ?:::-'.)je~ted Ra"'~ ~ .. return 
0!'."0::iU~t i c·;-_ =i:·:-=d T se::::ng n-.:,....c.. on :::-:ed plant 

ievel ~lc!'t:inc ~=- so.,. Jl..f:.-:::: interest 
:.housan:::i & a.'7.::::-:ization 

(QQQ) 1 i QPC' USS USS "' 

=> 10 127 22.6 10 

j) 50 223 18.7 33 

:) 200 640 l7.9 60 

Above figures indieate that manufacturing units, down to annual production 
levels of 50,000 telephone instruments a year. set up in different countries on the basis of 
regional cooperation with organizational networking and sharing of knowhow and certain 
:>asic facilities. could produce telephones sets of high quality and reliability, c:; selling prices 
comparable to the prevailing international prices and earn a reasonable. return on fixed capital 
after providing tor the interest on borrowed capital and amortization of the fixed assets. The 
economical level could perhaps be stretched down to even 20.000 pieces a year. 
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Annexe 2 Table 1 
?:(;·~-::-:::. "f2: :egiona! cooperat.ic-:-. 

Telephone :Instruments 
a: ~~::e:e~: leve~s cf annual produc:.io~ 

Projection of Financial performance 

::>;;;...--:. ---- ::.-c 
M '= M 

A: Production level in thousands of 
sets per annum 

10 50 200 

B: Capital requirements 

1. Fixed asseLs 105,350 123,100 246,800 

2. Working Capital !{equirec @ i5:, 
of annual consurr:p:.ion of ccT;xmen-cs 
& 10~ of manpower expense 20,893 99,350 393,100 

C: Production ccsts 

3. Cost. of componem:.s 127,500 637,500 2,550,000 

4. Cc st of manpowe:::- 17' 675 37,250 106,000 

Cap it-al arnor:izat:ion @ :2~ 

ROR, 8 year average li.f: co .20> 21,070 2~,620 49,360 
5. 

Interest. @ 10% 0!1 \':orici:1q 
Cap it.al 2,089 S, 935 39,310 

6. 

Factory overheads ~ 100-. cf 
manpower cost- 17' 675 37,250 lCJ .. , 000 

7. 

8. Cost of regional si.:pport: including 
royalty, @ S"E fer 200K; 10% for 
50 K and 15% for 10 K of cost. 
of components 19,125 63,750 127,500 

9. Total cost of prod~ction 205,134 810,305 2, 978, 170 

10. Cost. of procuc:ic~ per set 20.51 26 .22 14.89 

C: Value added tax, selling expenses & profit margin 

11. Value Added Ta:-: @ :.o>- f :;,:::- 200:-:, 
Si for SOK i ~:: ::~ 10?. 

12. Se:!. ling E:~pe~s~ ~ C. 05:. ::f ::cs:. 
of p:ro::iuc~i:r. 

:~. Total selling p=ice/set 

51 

0.00 

1.03 

1. 03 

22.56 

0. 81 1.49 

o. e:. 0.7~ 

" ~ . 
\J • ~ - 0. 

., , . .., 
18.64 17.87 

. ~' -... 

\ 

. ~. 

-: .~ .. 
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Annexe 2 Table 1 (continued) 
?=~j~~: =~= =e~~onal cooperation 

:c~ ~~n~:ac~ure of 
Telephone Instruments 

a: di::~=e~: lev~ls ~= a~nual produc~ion 
Projection of Financial performance 

~hose soii•oo 9-;r~c ~ro :~1.p~~=ole ~o: internat~ona1 ~-•ces 
~o; coQd C"jcli~>. ;e~iab!~ ~=;s. ~he ~ro;ect mav the;;;~=e be 

Annual production level in 
thousands of sets per annum 

Profitability 

Total Gross pre::: 

Gross profit as % of fixed 
as~ets 

10 

::.0,257 

10% 

52 

50 200 

40,515 :46,909 

33% 60% 

-~---· 

\ 

' 
1 

• 
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Annexe 2 Table 2 
:-::)12::::.. =~= regi:;r-,al coo;:r.:::-a::.ion 

=~= manu:acLure of 
Telephone Instruments 

Estimate of cost of components for a set 

Ne. c::-yi ------ ?=.:..ce-----
of set RaLe Total/set 
~ r!Q. USS per ~ 1 

1. Capacitors, ~-1er.a:.:..zed P~astic Fil~ 
2. Capaci~ors, Slec:r0lyt.ic Aiuminitr.:l 
3. Cords, 
4. Cords, 
5. Diodes 
6 ~ 

Hc~C se~, co~led 
Ins~r:z..~en~, S~::aight 

7. Hook Switches 
8. Housing Parts Se: v- !3 
9. IC's nia-~e:: 
10.IC's Spee:::~ 
11.r:•s 
12.Keybocard ?u$~ ~~~~o~ 
13.PCB's Si~~~~ ~aye= 
H .Quartz Crysr.c.~ -:.·~~:.~2.ar.c:-

15.R. Butr.on 
16.Resistors, Mer.a~ fiirn (0.25w) 

Met.a~ film (0.50w) 17.Resist.ors, 
18.Transducers, Tra~smitter 
19.Transducers, Rece:ve::-
20.Transducers, Ringe:: 
21.Transistors 
22.Varistors 
23 .t'.iscellaneous se~ cf screws, washe::s 

t.erminals,rUbbe:: snoes e~c 

24.Packing materials 

10 
~ 

l 

l 
l 

28 
2 
l 
l 
l 
~ 

l 

1 

12 
6 

i 
9 
l 
l 
1 

50 /000 
80 /000 

500 /000 
300 /000 

25 /OOC 
200 /OOC 

60 /00 
2.5 /ser. 
400 /OOC 

i 1000 JOOC 

l 
l 

28 
2 
l 
1 
1 
5 
l 

400 /OOC 
100 /00 
600 /00(; 
300 /000 
200 /000 

6 /OOG 
6 /000 

600 /000 
600 /000 
200 /000 
120 /000 
120 /OOC 

l 0.6 /se-:.. 

0.60 
0.48 
0.50 
0.30 
0.23 
0.20 
0.60 
2.50 
0 .40 
1.00 
0.40 
1.00 
0.60 
0.30 
0.20 
0 .17 
0.01 
0.60 
0.60 
0.20 
0.60 
0.12 

0.60 

0.50 

4.72 
3.78 
3.94 
2.36 
1.77 
1.57 
4.72 

19.68 
3.15 
7.87 
3.15 
7.87 
4. 72 
2.36 
1.57 
1.32 
0.09 
4.72 
4.72 
1.57 
4.72 
0.94 

4. 72 

3.94 

Total/set. 

Say 

70 79 12.71 100.00 

12.75 

No:.es: 

1. ;..:::iove :;:>::ice£ !!:-~ ::;;se~ ::. :. :-.igh ~.J.=:l:.:y, highly relic.:::le D~/ 
D:..a: pulse s~i::::~=~-7 ~!e::::=:~:.: t~le~hone se:. 

2. :::..ghe::- vo.iur..es c. :::-.s ::.e:-r.· =.:::-ange::'en::.s \·:i::.:: SU?:Plie:2 :::ould 
::-es~:: i~ sig~:..::..:::~~: savin~s. This :a~ ~e a ve:-y sig~:..~:.:a~t 
a::· .. -=.:--.:a;T: c: !'":~~::--.;._ ::::;>-::-.=.::.:~,. 

53 
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Annexe 2 Table 3A 
?:-c·je~: :(;::- regi~:-,::!. c:;ope:::a::.io:-. 

:c:- !':lan~:a~~u=e of 
Telephone Instruments 

;._s~=:!--~=::..·:· :..::.N=: :·!~:::.::·, A:..::.. :o~Po~::.NTS :sou~::r 
=---:uc- i c- : ::.';o ~ 20::. onr set c: 2 v-=2: 
Infrastructure, Plant and Machine~y 

u_-.'-
uss 

A: Hand preparation of electronic components 

1. Cu:.t.in; & be~ji~~ jig l t.c~~s fo= 
c.:-:ial compo!1en~s belted 

2. Cu:.:.i!1g & bendin~ jig 6 r..ccls fo= 
compone~:.s, sin;les 

3. Cutting device for t.ransis:.ors 
~. S:.raightening device to= !C's 
5. Counting device =~r co~?onents 

belted 
6. Wire ~ink cu:.:.e:-
7. Component. t.es:. :'..:-.~ i. :pre;:;ar2:. ior: 

L.ables 

B: Component insertion in PCB 

1. Conveyorised s~uffing st.a~ions 
~ith s:.uffing jigs 

C: Wave Soldering 

1. Wave soldering machine 12" size 
with cleaning i. cutting facility 

2. Soldering frames for above 
3. !nspection & Repair table 
4. Soldering iron (t.emp. controlled) 

D: Instrument Assembly 

1. Conveyo:rised Telephone se:. 1'.ssembly 
st.at.ioP.s 

2. ?neur.~t.ic s:~e'::::::-i •Je=~ 
3. Solde~ing :~~n~ 

To~al carried forward 

54 

1 

l 
1 
1 

1 
l 

2 

12 

1 
10 

1 
l 

30 
iO 
:o 

200 

100 
200 
200 

200 
50 

500 

800 

15,000 
50 

200 
50 

800 
:oo 

50 

:.at.al 
~ 

200 

100 
200 
200 

200 
50 

.-- .. 

1,000 

9,600 

15,000 
500 
200 

so 

24,000 
1,000 

500 

52,800 

=;;z ... 

\ 

' 
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Annex 2 Table 3A 

TE::lephone Instruments 
;._s::=:::-:=-::_·:- :...::::::: :::::_·:, hil COM?Ol\"ENTS BOUGHT OUT 

=---~;-~-;-- ;,pv.ol 200.000 sc~s 2 ye2r 
. _ Infrastructure, Plant and Machinery 

- . . ..J;;:-- - -·~. ::.-~ 
tC ..... 

Brought forward 

E: Testing, labelling & packing 

Digital =-~~ ~e:.e= 
Digit.al =a?~=::.2~=~ me:.e::-
Digital ;i~e:::.s:.::::-; :::-..1?Ile:.e= :o= lov: 

~- Insula~io~ ::-esis:..:.~ce Lest.e::-
5. P-igh vol:.age :.es:. :~uip~:n:. 

:;_2. 
1 -- .) . 

14. 
15. 

IC,Transis~::=s ~ ::~des :.es~er 
In-circ~i:. !.:=.:.::-~ :.est.e:r :.aking upto 
2048 poi~:.~ 
Key boa::-~ :.es:.:= 
Hook Sv::!..:.ci": :.:.fe -.:::.cr.o-

~-- ..... --
Cc~d life ~~!~e= 
Ringer i::..:e :.es~e= 
Tone Pulse :e:.ephcn~ ar,.:.lyser 
Telephone ~e=::.e::- <:i :.h a::::essories 
including t.es:.ir.~ of ~ranscucers 
General ?Ur?~se ~~l:.i-m:~ers 
Testing ~ lc.!::~lli~? :.at~e 

1 
~ .... 

1 
1 
1 
1 

1 
1 
1 
1 
1 
1 

1 
2 
1 

Total machines, jigs, testers etc 

F. Infrastructure 

1. Building, ele:~ri: powe= 
dust filter:!!:_;, ..-a~er s:.!pply 
(sq m of b~:~~ ~~ .:.rea) 

2. office equi~~~~~ ~ :ur~i~c~e 

Total infrastrusture 

Total fixec plant investment 

55 

500 

set 

'T'ypic2~ 

1,000 
1,000 

1,500 
1,000 
1,500 

25,000 

15,000 
10,000 

1,000 
1,000 
l,OCO 
5,000 

35,000 
500 
500 

175 

6,000 

:.otal 
_jfil_ 

52,800 

1,000 
::_, 000 

1,500 
1,000 
!.,500 

25,000 

15,000 
2.0,000 
l,000 
1,000 
l,000 
5,000 

35,000 
1,000 

500 

153,300 

67,500 

6,000 

93,500 

246,800 

~ ... 

' 
1 
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Annex 2 Table 3B 
~:-: ::e~: fc!" !"egionc.l coo;:>e:-a:.ior-1 

for ~~nufacLure o: 
Telephone Instruments 

.:-.SSE!·::::;: ::...:::N=: ONLY, 1'.I.L COMPONEl\'TS BOUGHT OUT 
:; -0~· ;~- ' on L<>ve l c;o • 0 0 0 se?- s a yea-

1 of ra st ru sture, machines, jiqs & testers 

~;: ... -;--,:;.. .... C' 
>= « d". h 

uniL 
~ 

A: Hand preparation of electronic components 

-· Cut.ting & be:1di~~ j:~ & ~ools for 
axial componen:.s bel:.e~ 

2. Cutting & bendi~~ ;:? & tools for 
components, sic.~i~s 

3. Cut.ting cie\•ice ::::- :r=.'lsist.crs 
~- Straight.enins ce·:i::E: for IC's 
5. Counting de'..·i::E =~=- ::o:r.ponem.s 

belt.ed 
6. Wire link cu~Ler 
7. Component t.esti~~ & ~~eparat.ion 

tables 

3: Componen~ ir.ser:.io~ i~ ?CB 

l. Conveyo:::ised s:.;.;:fi;:~ sr.at.io:1s 
with stu!fing ~i9s 

C: Wave Soldering 

1. Wave soldering m.=chi.ne 12" size 
with cleaning c. cu:.:.ing facility 

2. Soldering frames fer above 
3. Inspection L Re?air table 
4. Soldering iron (tern;:;. controlled) 

D: Instrument Assembly 

1. Conveyorisec TEle9~~~e set Assembly 
stat.ions 

2. Pneumat.i::: S:: re':::;~- i vs r =: 
3. Soldering ircnf 

Total carried forward 

56 

1 

l 
1 
1 

1 
l 

1 

3 

l 
10 

1 
1 

8 
4 
4 

200 

100 
200 
200 

200 
50 

500 

800 

10,000 
50 

200 
50 

BOC 
100 

50 

:.otal 
~ 

2CO 

lOO 
2GO 
200 

200 
50 

500 

2,.{00 

10,000 
500 
200 

50 

c,4oo 
4:0 
2:0 

21,600 

• 
1 

I 
~ 

-
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Annexe 2 '!·able 3B 
:-·:·: >:.-::: ::::· :-e~.:.c:.c.l coo!)e:::::-2:.ic:

:::~ ca~~fa::t.ure of 
Telephone Instruments 

l~ss::r-~::: . .-:· :..:::~:::: O~!:..!' t ;._:..:.. C:OM?ONENTS BOUG:::- Or.-...,_ 

~ --:;·::-- ; c-- :..=-•J=-' =-~:. 000 c;er s 2 yc.a
~nfrastrusture, machines, jigs & testers 

E: Testing, labelling & packing 

__ Digital LCR mete:::::-
2. Insulation resis:.an::e teste:::::-
3. High vo!tage tes~ e~~:p~e~:. 
~ . Telephone: test.er \-:i :_r, c.ccess::l!:-ies 

including testing of transducers 
~ Additional accessJ:::::-ies ~c:::::- above 

to enable in cic~it board t.est.ing 
o. General purpose m~lti-mete:::::-s 
7. Testin~ ~label::~~ ~atle 

F. Infrastructure 

l. Building, electri:: pJwer 
dust filtering, ~-;ate:::- sup?lY 
(sq rn c: built u;: area) 

2. office equipment ' furniture 

Total infrastructure 

Total fixed plant investment 

57 

1 
l 
1 

1 

l 
2 
1 

300 

set 

'T'y;'-=l ;-·-.=.s 
ur,::. ~otal 
tr:: ~ 

2:... -:oo 

l,OOC l,C.JO 
1,000 l,C:;O 
l,50C , --"'o ..:... I ::. ..,i 

35,000 35,~00 

5000 5,COO 
500 l,COO 
500 =oo 

6c,fOO 

175 52,500 

4,000 4,000 

56,500 

123,100 

~, . 

' 
1 

• 
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Annexe 2 Table 3C 
?:-: je::. :::- :--:~io:,;;...:. ::::::::::;:.ie:::-a:.io:i 

Telephone Instruments 
;._.s.s=:'.-:::::.'.:- :...:N:.: O!·~! .. :: I .;..:..L CQ!J':.?~NENTS BOUGHT OUT 

:..-r-;~:-- '...... ~ &:.•p '. 10 I or.c: S"'~ s a year 
Infrastrusture, machines, jigs & testers 

unit. 
lfil 

A: Hand preparation of electronic components 

c~~~ing ~ be~~~~~ ji~ 6 ~c~ls :c~ 
c.: .. :i~l cc::--!J:>r1er-.:~ bel:.e::: 

2. c~~L.ing ~ ben~:.:::~ ~:~ ~ ~ccis :or 
~~::-~?~ne~:. =:, 2.:. :--. :: ~ e:. 

_j. Ct::.:.:..nc; ci.e\.:'"icc ::..= :.!.-~:--:si.s~~~s 
S::.::aight.e:::ins o.e· .. i::::e fc!'. IC• s 
Ccu~~ing dev:::::~ =~= ::::o:npone~:.s 

belc..ed 
_. \·::.!:'e link cu-c.:.e:-
7. Cc:nponer.:. :.es:.:.r:g i. prepara:.ic:: 

:.~les 

l 200 

! 100 
l 200 
l 200 

l 200 
1 50 

1 500 

:.ot.al 
~ 

2CO 

:~o 
2~0 
2(0 

2CO 
so 

5CO 

11111 B: Component insertion in PCB 

c~:-:;ionen:. s~~:::.n~ s:.a:.io:::s 
~i~t s~cf:ing j~gs 

~ 
I 

C: Wave Soldering 

l. Wave solcie!'ing r..a::::!!ine 12" size 
~~th cleaning l c~:.:.ing faciliL.y 

2. Solcierin~ frames :o!' above 
3. !~s?ectio~ l Re?ai:::- table 
4. Soldering iror.. (t.ern?. cont.rciled> 

D: Instrument Assembly 

1. Cc:-:·veyo:-ised 7·.::-~epr~:·:·:e 

s:.a:.ioPs 
? ?:--. .:·..:::-.s.::.: 

se: 

l 

1 
4 
1 
1 

2 
2 
2 

To~al car~ied forward 

58 

800 

8, ooo· 
50 

200 
50 

800 
100 

50 

600 

8,000 
200 
200 

so 

l,fOO 
2:0 
::.:o 

....... II -

\ 

12,600 

' 
1 

..... . ·~ 
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;.~n.::'"e, 2 Table 3C (c..'.lntinued) 

Telephone Instruments 
.. P• ·-~ --

• ----- -- -· - - : : : =.. _ : : : .. :. , .:...:....:... :'JM?Ol'SNTS SOUG~:' OU':' 
:.---- --:·:-- - -- '"''!"-' 1 ,, '[IQQ c:o..-5 a yoc.

~nfrastrusture, machines, jigs & testers 

B:::-ought forward 

E: Testing, labelling & packing 

1. Digital ~:R ~~:.er l 
2. Insula~io~ res:s:.;~::~ :.2s:.er l 
3. High vc~:.age :.es:. =~~:~~=~:. ! 
4. Telepho:-ie t.es~e:· ;-:::.::-. .:o::::ess::ries 

including t.es:.i.n~ :f :.r20:::s:i:.:~ers l 
5. 1'.d.ditional a::::ess::r:es ::':'.:::- =::-:)'..re 

Lo enal:~e ir. ~:~~:~ ~:=~= ~:$~in~ l 
6. General purpcse ~~::.:-~e:.e:-s 2 
7. Tes~in~ ~ la~~~~:~~ :.=::~7 ' 

Total machines, jigs, ~esters etc 

F. Infrastruc~ure 

1. Building, ele::.r:: ;>o~e= 
dust fil:t.erin:;, :;;.:o:.e:- s;;p;::l::· 
(sq m o: buil ~ u:;:: a!:"ecl 

Total infrastructure 

Total fixed plant investment 

59 

250 

se~ 

rr-~;-ai 

uni~ 
USS 

l,000 
:,ooo 
::.,500 

35,GOO 

5000 
500 
500 

175 

4,000 

;-'-.=.s 
:.otal 
~ 

12,600 

1,000 
1,000 
1,500 

35,000 

5,000 
1,000 

500 

57,600 

43,750 

4,000 

47, 750 .. 

105,350 

• 
1 
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lmnexe 2 Table 4 
~-:. ~-:::: ::: :::-:-~i~:1::.2. coo-pe:-c.:.io~ 

Telephone Instruments 
f._S~=.'.!·~=--.:.' :.:::=. m::..·~·, _E...:.L C~PONENTS 30UG!-IT c:..·-:

~=cdc=:ion Level lC,000 sets c. year 
Estimate of manpower costs for 

n:::: f~:--=:-.: Le· .. 1e~~ ~= F_::1ual P~cduction 
(~:. ave?:"a~-e -- ~-!·-::-·,;=.:_::.~ ~-~:"""-:::.:·:.:::- ::-:.~:.s iP- ~-=\:el0!J:..:--~~ :::.::--.:.~ies) 

~-- : .... .; -·. "-'":Jp:i·.-:=- - .,..-0--.1 ~ ,.....::::.-.::.-- c: 
~ ... 

& Cc:::~ 

A: Annual & daily production 

Annual prcd.:.ict.ion l;iecesJ 200K SOK lOK 

- . Daily product i or: (25(: \-:or~::.n~ 

days a year) 800 200 40 

3. Manpower requirement & costs 

l: Skilled operatives 

P:::-eparat.io:-, o:f ::omp:::e~t.s 4 ~ : .25 -

Stuffing of compone:-:::: ,A ~ 1 -L __, 

Wave solde=ing ::. ::l.€:~:':!.ng l 0.5 0.2 

Assembly 30 8 2 

Testing & pack!~<:: 8 2 1 

General help 5 3 2 

Total 60 17 .5 6 .45 

Cost @ Sl500 i:- . .;, • ~S$ 90,000 26,250 ~, 675 

2: Supervisory 
., 2 1 .J 

Cost @ s 2000 p.c.. ··~-= 6,00C 4,00C :,ooo .... .... -

3: Sales ' Accounts 2 l 1 

Cost @ s 200(: ~··.: .. J~- ~, coc 2,COC :,ooo 
.... ...... Manaqer :!. 

:os:. .. ~,os: :. f'\":'"' ~,JOO .J, v"'". 

Tct.al ma~:::)·.·',::)!. :::;s: -~-
:oc,oo~ 37, 25~· :-,575 

60 

• 
! 

~ . .,. 
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Annexe 3 
Project for possible regional cooperation 

for manufacture of 
VERY SMALL PABX's (2+4, 3+8, 6+ 16, & 8+30) 

--10 K lines (1750 units) p.a. 

Introduction 

Small eiectronic private branch exchanges are used in large numbers at 
subscriber -premises ior integrating internal and public communication needs of small 
establishments. They combine the advantages of small initial investment. reliability, and 
elimination of the need tor a dedicated PABX operator. There is going to be be substantial 
demand for such PABX"s in developing countries with the growth of small business and 
i~dustrial establishments. Suitable designs are available to handle from 2 to 8 or even 16 
trunks from tne public network to upto 30 internal extensions. 

In this preliminary project profile an attempt has been made to explore the 
::conomics of production facilities for a very modest annual output 10,000 lines (measured in 
;erms of trunks +extensions). 

1.2 Project data and calculations 
Tne data. the assumptions and calculations for the project study are presented in the tables 
:nnexed as follows: 

Tables 1 : Financial performance projections at different levels of annual production. 

Table 2: The per line requirements of components and raw materials etc. and their cost. 

Tables 3: The plant. machinery. testing equipment, infrastructure and 
the investment required for !he 10,000 lines of annual production . 

Table 4: The manpower requirements and costs at the average annual remuneration in 
developing countries . 

61 
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: . 3 Conclusions 

:. ) 

ThE: 

.,. --·· - ' :-- .. ,;.-=-

leve~ !:: 

iC 

... 

~asi= fi~ancia~ pe=formance of t.he 

=i:-:e:: - s~:lin; price 
::~::;:i:-:g per 2.ine 
:.h~:.;SC.!""!d 

:56 27 

rett:::n 
or. :: ixed pla!'l-:::. 
Aft.e= interest. 
& a-::o=t.izaticn 

;;,, 

10~ 

____ =iqures indi=a~e -::hat. l:"',anufa=t.ur-!!ig u::it.s, down ~o an annual 
;:-::;C.~~-:.i~:i le·vel c: :~·,(:~{; .!.i~=es c. y·ear, se~ up iD differe!!~ countries 

:.he basis of r"'s;io::-,~:.. :::;)c;:;erat.ior: v;i:.h c=ganiza~ional networking 
a-""ld sharing of kno<:~ow and ce::tain basic facilities, could produce and 
::::er small priva:.':O bra.net; e;.::::hanges a:. sel.:::ng prices comparable to 
:.~e prevailing in~erna~io~a~ prices and ea=n a highly attractive 
::et.t~!:"!'l on fi:-:ed Ca?i t.al aft.er providin~ for the interest on borrowed 
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1'.nnexe3 Table 1 
~:szi.~le :::-~?ional ccope:::-~:io~ 

:'.:;.:· m.=,iufac:.m:e of 
VERY SMJ..LL PABX's (2+4, 3+8, 6+16, & 8+30) 

~: ~ ~:.~~s (l?5( ~ni~s) p.a. 
Projection of financial performance 

.. ':,.. 

A: Capital requiremen~s 

2. Wo~king Cap~~c: ?~q~~=ec € 25~ 
of a:-..... "1ual c:;::s;;::-.;i: i.c:-; :: ::::r.poner.: s 
& 15~ of rr,ar1p:.i::,..-== e:-:pe~se 

B: Production costs 

5. Capi~al amo:::-~i:::c.:.ic:-. ~ :.2-. 
~OR, S yea:- =.·.·e:::-c.g-= ::...:..t~ c~·. 201 

o. Inte:::-est @ l8 
Capi~al 

7. Facto:::-y ove:::-hec~z 

manpower cos:. 

8. Cost o: regionc:. supp~r~ i~::~uding 
royal~y, @ 15' :: ::;::)s: :: :::-:Jmponent.s 

9. Tota~ cost. o: p:-od~:::.icr: 

10. Cost of production per set 

12~,000 

:;3,656 

115, 125 

2:,soo 

2~,000 

3,36€ 

2i,500 

:7,719 

21S,20S 

124.69 

C: Value added tax, selling expenses & profit margin 

ll. Value Adde~ :~~: ~ 

:.~. Total selling price/sPt (2+4) 
/per line 

63 
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Annexe3 Table 1 {continued) 
?rc;e=~ fo~ possible re~ic~al coopera~ion 

fc~ ma~u:actu~e of 
VERY SMALL PABX' s (2+4, 3+8, 6+16, & 8+30) 

10 K lines (1750 u~its> p.a. 
Projection of financial performance 

::: =: -- i -t: - ~ -c.: 

Profitability 

- Gross profit as ~ of fixed 
asse~s 

64 

Zlmmmr 
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12~,691 

104% 
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Annexe 3 Table 2 
?::-::-je::: :c:- :-egicnal coo!=>E!::-a:::.i·::-_ 

:c::- manufacLure of 
VERY SMALL PABX's 

cost of components for a set 2+4 system 

1 Capacit.o::-s, Me:.alized ~~as:.ic Film 
2 Capaci~o=s, ~~~a~i~ 
3 Capaci:::.ors, :Sle::~=-~ly:::.i:: ,?-..;,uminium 
4 Conne~c::-s, C:::.he::-s 
5 Connec:.crs, ~ :.:i?i= 
6 Diodes ~ Lra~sis:.c::-s 

7 Flat cable se~ 
8 Housing Parts ~~c: ::abine~ 
9 !C's, Z~T microprocessor 

10 IC's, c:::.he::-s 
11 LED's 
12 Miscellaneous: se:. o:: sc~e~!S, washers 

terminals, :--ubt-e:- s~oes e:.:: 
Nicad !::iat.~ery, _; - c ".iOlt.~ 10(; IIL~l--1.r 13 

14 
15 
16 
17 
18 
19 

PC3' s, 2, ~ 4:(~ ~~ i. l2>:S i~::hes 

Quar:::.z - -·-.:-ysL.c _ _ :;::_: ___ ,::...:....:~ 
Relays 
Resistors, ~'1:2- -. ~ ... ... _.._c..- :ilrr. 
Varistors 
Packing maLerie:is 

To-:.al/se~ 

Say 

Notes: 

e:·· -.! 

"" .._.__ 

6 
42 
16 

8 
2 

18 
1 
1 
1 

42 
2 

l 
l 

250 
2 

12 
84 
24 

1 

-------- ?::-::e-------
RaL€ -=-~:.al/set. 

USS pe- ['::5 !!, ____.._ 

50 /000 0 . .30 0.45 
lC /000 c . .;2 0.62 
80 /000 i..;~ 2.14 

160 1000 l.28 1.90 
500 /OOC i.:o 1.49 

10 100 i.::o 2.68 
500 1000 o.:o 0.74 
500 100 5.CO 7.43 
150 100 l.SO 2.23 

25 100 10.:0 15.61 
30 1000 0. ~tl 0.09 

500 1000 0 .:c 0.74 
120 100 l.:'.C 1. 78 
100 /OOC 25. :C 37.16 
300 /000 C .:n --"" 0.89 
100 /00 1., ~" ~ .......... 17 .83 

6 /000 0.50 o. 75 
120 /000 2.88 4.28 
800 1000 0.60 1.19 

67.28 100.00 

6"; .50 

1. Above prices ar~ nased en 2~4 PABX i.e. 6 lines set. Taken 
proportionately ~his will mean slight over provisio~ for 
larger sizes 

2. Higher volume~ l long t:.e::-m a~rangernent.s with supplier= could 
result. in sig:a:: i::a::t:. sa·:ings. 
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AnneY.:e 3 'Table 3 

VERY SMALL PABX' s 
?!'.": :::..::::. i :-:--_ :~.~cc :..:;)es \E::t.e~sior.s + t.!":.::1ksJ 

·Infrastruc~ure, Plant & Machinery 

-----p:::ices-----
unit :.~t.al 

::o. USS USS 

Band -preparation of electronic components 

Cu~~i~g & =~ndin~ ji~ & ~c=~s 
axia! coh.~~nenr.s belt.ed 
Cut.t.inq & =>endi~g J!g & t.c::::..s 
radial cc:::-.;:>onen:.~ be!~ed 
Cut.t.ing £.. !:>ending jig c. r.cc2.s 
component.s, sing!es 

~- c~~~ing c~~ice fc~ ~=c~sis~~=~ 
St.::-aight.e:-.ing de·.·ice :or I~' s 
Count.ing cevice :o::: CO!!!pone:::.s 
=>el:.ec 

_ • V'!:. re ! ink :::~lt: t. e::: 
Co:::;:onen:. :.est.i~~ i. ;:::-e?a:::c;:.!():-: 
t.ables 

3: Component insertion in PCB 

Conveyorised st.uffing st.at.ions ~it.h 
stuffing :igs 

C: Wave Soldering 

Wave solce:::ing mcchi~ 12" s.:..z: 
with clea::ing i. cut.~ing fa::il:.:.· .. · 

• Soldering frame~ !c!" above · 
-· DI war.er plant. 
~- Inspect.io~ L Repair t.able 
-· Solde!"ing iron <t.emp. cont.:::~lle~i 

D: PABX Assembly 

Conveyo!"ised P.~}: .A.sse:nbly 
st.at.ions 

-· ?neurnaL.ic S::rewc:-ive:-s 
Sclcie!"in~ :.:-ons 

5 

, ... 

3 
3 

Total carried forward 

66 

200 

200 

100 
20C 
200 

200 
50 

500 

800 

6,000 
50 

1000 
200 

50 

800 
100 

50 

200 

200 

2.00 
200 
200 

200 
50 

500 

4,000 

6,000 
5,000 
i,000 

200 
50 

2,~00 
300 
::.so 

20,750 

.-~-...... -- ~> 

' 
1 

-·~ • ·"'t' 



'-.... ..... 
s: ..• 

.. 
• 

' t! -
I 
I 

~ i' - ,, 
: I 

f I 

--
I 

' - ' ' .. ' ' \ 

' 
·~ ' '~ ~ 

' " ... 
. , 
I 
I 

'• •'' 
.~ -' 
{c_· 
'· 
~ 

II 
\II 

t -
\. ~ 

------- _ ___.,~--~~--
----~ --~---~ 

Annexe 3 Table 3 (con~inued) 
:·:--;_ }':~:.. :o:- re;io:-1c.2. cocpe:-a:.ic:: 

rr:anufac:.!.l=e of 
VERY SMALL PABX's 

?!":.;:;·..:::.:.::. !~~!~.:: !Ci, 000 !ines <E>:tensions + t.=:::--_<s> 

Infrastructure, Plant ' Machinery 

~ 

no. 

Brought forward 

E: Testing, labelling ' packing 

-· Digital LCR me:.e:-
2. Digital capa::i:.a!:ce met.e:-
~ Digit.a:: p:?:".;:::i.sim. :~,_":lffi€~~= fo!:" lo"' 

res~sLance ~~as~=e~~~t 

4. Insulation res!s:a~=e ~es~er 
5. High voltage Les~ ec:~ipmen~ 
7. In-circuit boarc ~esLer ~akinq ~'Ptc 

2048 poin!.s 
5. EPROK PrograT.me=:-
J. Rer.urn Loss ane:!.1•se:
:O .DTMF analyse= 
:l.Oscilloscope 20~::::.z 
12.DC Powe:- s~pply 
:3.General purp~se ~ul:.i-met.ers 
:!.4.Testing ' labe2.l:.::~ ~able 

1 
1 

1 
1 
~ 
.L 

1 
1 
1 
1 
l 
l 
2 
1 

Total machines, jigs, testers etc 

F. Infrastructure 

l. Building, elec:.::::i~ power 
dust filtering, wa"ter supply 
<sq m of built ~ area> 

2. office equipmen~ ~ £urnit.ure 

300 

set 

Total infrastructure 
Add Con~in~e~~ie~ 

Total fixed plant investment 

67 

Say 

-----p=iceE-----
c::i~ 
USS 

1,000 
l,00~ 

l,500 
l,OOC 
1,500 

15,000 
2000 
300~ 

S,OOC: 
2000 

500 
500 
500 

1..,
:,:? 

6,000 

total 
USS 

20,750 

:,ooo 
:.,ooo 

:,500 
:,ooo 
:,500 

:5,000 
2,000 
:;,ooo 
S,000 
2,000 

500 
~.ooo 

500 

55,750 

52,500 

6,000 

114, 250 
S,000 

119,250 

120,000 

\ 
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1'-"'lnexe 3 '!'able 4 

VERY SMALL PABX' s 
lOK .!inesl eq~i~Gle~: ~~ ::so 2+~ uni:s) 

Annual Manpower costs 
p.- ave=a~~ ::;: 9;-ev:.:..!ing ::-2:::;;::·.:e= ccs:.s in developing :::::::::i:.=ies) 

~-- ...... ;;-._-

~--...;·,r-.; ,....-. 
:-- -------·--

Daily prociucLion (250 workinq 
days a year) 

Manpowe= requiremen:. 

~a~powc- =ex-~-~~Dn~s 

.:-:: ;:c~:s 

10!-: 
(l 67G unitsi 

40 lines 
6-7 U!:it.S 

4: Skilled operatives 

Prepa=a:ion of cor.;>onenLs l 

St.uffing of CO!tl?Onent.s 

Wave soldering ~ cleaning 

2 

Tes~ing ~ packing 3 

General help 2 

13 

Cost @ $1500 p.a. US$ 19,500 

Supervisory 1 

Cost @ $ 2000 p.a. US$ 2,000 

C: Sales ' Accounts 1 

Cost @ $ 2000 p.a. US$ 2,000 

Manager 1 

Cost US$ (,000 

Total manpower cost USS 27,500 

68 
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Annexe 4 
Project for possible regional cooperation 

for manufacture of 
Jelly filled telephone cables 

·- 4500 Sheath Km, 500,000 CKm 
(Steel tape armoured) 

Introduction 

.. - - .. .. --v---· 

Every subscriber's terminal equipment has to be connected to the public telecommunication 
network by a dedicated 2wiref4 wire circuit. Till now, except to: serving very i~rge private 
branch exchanges with a large number of main lines. insulated copper wire pairs formed into 
suitable cables laid underground in ducts have been found to be the most reliable and cost 
effective means for this connection. Various types of cable constructions have been developed and 
used. At present jelly filled cables with individual conductors insulated with either solid 
polyetllelene or foam are me most widely accepted. In many developing countries where ducts 
have not been laid yet. stee1 tape armoured cables are in use. 

In this preliminary project. economics of selling up a jelly filled telephone cable 
plant with a modest annual capacity of 500,000 conductor kilometers in 4500 sheat 
kilometers with steel tap: armouring ilas been studied. 

4.2 Project data and calculations 

Tne data. me assumptions and calculations for the project study are presented in 
the tables annexed as follows: 

Tables 1 : Financial pertormance- projections 

Tc.ble 2: The raw material requirements 

Tables 3: The plant. machinery, testing -equipment. infrastructure and 
the investment required. 

Table 4: The rJ1anpower requirements and costs at the average .annual remuneration in 
developing countries. 

1.3 Conclusions 

.:.) 

'!'he ;::-:~-::te:: =.::s:!::: fina::::::ia! perfc=-rr.a..'"'lce of ~he project. 
::.::-. b-= ~·..:::-.:7i.:= .is-:::. ~~ b-elor:: 

:. -.' .... , .......... 
- • •.·, '1 •• • .. 

,.":--·.· ~ r"'-··--·'--··-.,..: .. 

?:-oje::::.e:: 
5-=lling ;:-:-::: 

;>e!" Ck::-. 

ra:.e of return 
c~ :ixed plant 

A!te:- interest 
c;. am~:-:.ization 

S.; 

12.78 

Tne f:;Jures ind1:a1e tr.a: :7ianu1actur1ng t:r.its. io~ s1ell tape armour:::! 1elly f1:1ed cables al a 
modesi annuai capac11~ c: 500.000 CKrr. can be- qu1e! econom1:a!. Tne econc~ics will imporve 
rurtne~ vnth use- o: unarmo;.:r:c caoles one~ cables once cables du:!s t:ave been constructed. 

' 
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knnexe 4 Table 1 
- ;:o~:::i::-2.~ ;:'=: ;-=:::. : :=.· :--:;:..anal coope:-c.:.~on 
Production of J~lly filled telephone cables 

(Steel tape armoured) 
Projection of financial perfo:111ance 

Investment req-1ired 

Worki!.~ ~a?ita: 2~ 251 o: 
annua2. ratr: mat.e::-ial and ~5::: 
of ma~:power ccsts 

7,073,920 

1,098,400 

:: : Production costs 

Raw 11\2':.erials 

F-~ort.~za~ion o: plan~ a:. :2~ 
ROR f~= averag~ life o: e 
years <CR: 20'<) 

!n~eres~ on working capi:.c~ 
at 10~ pe!" annum 

Plant overhead ~ 150~ of 
manpower cost. 

Regional sup;x>~ including 
royal:.y @ 5~ of raw mat.e!"ia! 
costs 

Total production costs 

f,,691,000 

171,000 

l,4!~,784 

16g,s40 

256,840 

334,550 

9,037,674 

~: VAT, selling expense, ' margin 

Value added ta:-: ~ 10~- c: 
:;:i::-odt:::::.ior. cos: 9:)3. 767 

Se~li:-.:; e:·:?e~$-= • 10' ..,._ 
p::-odt:::::io~ val~~ ~Oj,767 

~~a:-g i!"'. ::= : ~ ,.._.; -- .... ~.,--; "'-~- ..., ___ ..... _ .,,__, 

·,;:. l u-: 

Tota! selling price 
per CKm 

70 

9C:3, 767 

11,748,976 
23.50 
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Annexe ~ Table 1 {Continued) 
A p~~~:~~~ ~r0jec~ for region~~ coopera~ion 
Produc~ion of Jelly filled telephone cables 

(Steel tape armoured) 
Projection of financial performance 

D: Return on fixed plant 

l. Gross profit 

2. Rate of reLurn c~ :ixed plan~ 
after amortiza~icn & interes~ 

903,767 

12.78% 

Likely Sales realization at international prices 
of steel tape armoured jelly filled cables 

No Paticulars 

- . 0.5 rm: 20 
2. 0.5 nm 50 
3. 0.5 nrr: 400 
4. 0.5 mil 600 

Total 

p=-~ ... ---p-•-._.. __ 
p-;,.. 
- C.--

o=•-. ---

Qt.y 
Sheath 
Krr: 

250 
!i,200 

30 
/I. r. -.v 

7 j 

Rate 
USS per 

Km 

Sales 
Value 
USS 

1,400 
2,600 

17,500 
20,000 

350,000 
10,920,000 

525,000 
800,000 

12,959,000 

' 
1 

-
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J..imexe 4 Table 2 
A possi~:e project for regional cooperation 
Productio:i of Jelly filled telephone cables 

(S~eel tape armoured) 
Raw ma:.erials required for production of 

About 500, 000 conduc-c.or Km in 4500 sheath Km 

Hi gt Densi :.y ?: ~ ~·-:::.:-.~- ::.e::-:-:: 
Colour ~~s~er =~~~~~ 
Colour Bincier 
Filling C~rr;>G~~~ 
Polyester ~ i lrn <: :-:-~ :-:~ .:;:; l 
Alu.tlniu.":'! Lar!:i::-.:.:.: <=-:::.._,.:._;._~ ! 

Low Densi~y Po!;·:::.::::~e:-!f: c: .. :?=:J 
IDPE Tape 
Galvanized sr.ee~ :.a;~ 
Flooding co:npo:.:::-_:: 
Wooden ca!:ile d~:.::!'!.s !::-:~. • s: 

Tor.al 

-:"? ,_ 

e:\~ 

Reqj USS/MT Cos: 

900 
350 , -_j 

5 
400 

20 
120 
675 

90 
1,400 

40 
4,500 

M.T. USS 

2,500 
1,515 

10,000 
3350 

1,020 
3800 

3,000 
1,600 

1380 
700 

1020 
150 

2,250,~CO 
530,250 
150,000 
16,i50 

408,000 
76,000 

360,000 
1,080,COO 

124,200 
980,COO 

40,800 
675,000 

6,691,000 

-~·-
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I>.nnexe 4 Table 3 
A possible projec~ for regional cooperation 
Production of Jelly filled telephone cables 

Machinery, Tools, Testers & infrastructure required for 
production of 

about 500, 000 conductor Km in 4500 sheath Km 
of jelly filled cables 

Sl. 
No. 

A: Machines 

1. Rod BreaitcoW!l Mac~ine 
2. f.igh Speed Wire ~~a~±n~ 
3. Tandem lr.sula~in~ Hac~ines 
4. Twinnin<; Mac..'linE: ~i~h ?ay c::s 
5. High Spee~ repai~ i re~~nc:~g 

Machine 
6. St.ranci~ <D=um -:~:is:.l!-!/c 
7. Sheathir.;, :illi~; & Jacke:.ing 
8. Jelly Fi:ling eq~ipmen:: 
7. Cable re?air line 
8 ~.!lnou=i~~ MachinE 

Total A: Machines 

B: Testing equipment 

1. Automa~ic Cable ~es:. cen~re 
2. Resistance Unbalance Me~e~ 
3. DC Resis~ance Bridge MeLe~ 
4. Insulation Teste~ 
5. Mult:ime~e=s 
6. Thermal F_rialyser 
7. Optical Micromete~ 
8. Ext.rusic:: Plastcmet.e!" 
9. Density ~!"aciien:. Mete= 
10. ECSR t!=:.:::-~in~ J!~ ~-:i~!'": 

Accessc=.::.es 

~::v Unit. ?=ice 
?.eqd 

r:(:. 's USS /?c. 

1 150,000 
2 6C,000 
2 550,000 
6 100,000 

1 100,000 
l 900,000 
l 675,00~ 

l 480,000 
l 50,000 
1 85,00G 

1 280,000 
1 3,000 
1 12,000 
1 500 
2 200 
1 27,000 
l 7,000 
! 6,200 
l 3,500 

1 ~.OCG 

Total B: Testing Equiprn6nt 

73 

Total 
Cost 

USS 

~50,000 
~20,000 

1,100,000 
600,000 

0 
100,000 
900,000 
€75,000 
480,000 
50,000 
85,000 

4,260,000 

280,000 
3,000 

12,000 
500 
400 

27,000 
7,000 
6,200 
3,500 

4,000 

343,600 

' 

' ! 

• 
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Annexe 4 Table 3 continued 
1'. possible project for regional coope=-ation 
Production of Jelly filled telephone cables 

Machinery, Tools, Testers & infrastructure requ:.red for 
production of 

about 500, 000 conductor Km in 4500 she2~~ Km 
of jelly filled cables 

s::... 
Ne . 

C :Miscellaneous equipment 

1. Fork Lift T~~::ks 
2. Mobile Cranes 
3. Precess d::-c~<~~s~=-~ed sizes> 
4. Mobile welde::-
5. Air Compresso::-
6. Weigh B:ddge 
7. Misc {bins, t.!'"c-:'..~e/s, reels e:.::J 

Qty Unit P::-2.::: 
Req::i 

no. •s USS/?::. 

2 10,00~ 

2 io, ~a:-
1000 Varic:..!s 

l 5 r-,r-.r. 
I "-' V .._ 

l 10,COC 
l 3,00G 

le:. 100, 0(;::-

Total C: Miscellaneous Equipment 

Total 
Cost 

USS 

20,000 
20,000 
50,000 

5,000 
10,000 

3,000 
::.OG, 000 

208,000 

D: INFRASTRUCTURE 
Area Uni:. ~os:. :o~al Cost 
Sq. ~- USS/S~ !.( USS 

1. Land :!.00,000 -
2. Building 5,000 --" .!.:>~ 

3. Electric Powe:- Le;:. 25 
4. Environment.a:!. ccnt.::ol Lot. LJ• ..... 
5. Water Supply Lo:. , " _v 

6. Misc{transpor:.,Furnit.ure et.C) Lot. 

Total D: Infrastructure 

sm~Y OF LIKELY INVESTMENT 

A: ~~chine~ 
B: Testers e:.:: 
C: Misc. E~~:~~e;;: 
D: Inf rastr~:::~:-e 
E: Handlin;,!~s:alla~ic~ t Ere:::ion 

2~d ~::ia! ~~~5 ~ 2Ci ::~ ~ :: ~ 

Tc~2: 

N:::es: 

100,000 
750,000 

50,000 
100,000 

50,000 
250,000 

1,300,000 

~.260,000 
343,600 
208,000 

:,300,000 

962, 320 

-,:73,920 
-.~73,920 

.. ..... 

1. Al! p:-i::es 2:~ es:~~a:es =~ :~:e:~ati~~al ?:::~E ~=~ :~untry of 
o:i;i~; ~: ~=-~~~:. ins~:a~:e,::::al :a~es e::: ~~~~=~~~included. 

2. ==i'=~:::, :~s·_::~:.:-s:, :..~s:;;~2.o:.:.:·:-: c. :~:..:.l :.--~::~ ~:·.::-=: ~ ..:;:.ervisi1'n of 
s~pp:iers ~a~~ ~~e~ i~:l~~ej ~~jer -· 
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~.nne~:e 4 Table 4 
A possible project fo~ regional cooperation 
Production of Jelly filled telephone cables 

Annual Manpower requirements ' costs 

.-- .. 

(At the average emoluments in developing countries) 

A: 

B: 

1. 

Annual produccion 
(CKM) 

9aily p:-ode:.:::.::::. (ave:-a~= 
25C ;,::::-king c.;:_:£) (CKM) 

Manpower required 

:ns:.:::..a:..:.ng 

R.epc.i:- 6 rewi:idinq 

Stran=ing 

Shea:::.:~:;;, 

ja:.::ke:.ing 

Tes:..:.:19 

To;:c.::.. 

-. ' ... ~""' - - -~-'·"='' 

11--··:..<; --=--
.. - ·-. --- ---- -

::::: ~: · .. ~ ' ..... 

nc cos:. 
USS 

500,000 

2,000 

10 

~ 

2 

3 

2 

.., 
,£ 

"' ,£ 

L. 

2 

4 

") -, 
.J _, 

6€,000 

lC 

~50~8 

·: ( 

25,0CC 
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J..nnexe 4 Table 4 (continued) 
A possible project for regional cooperation 
Production of Jelly filled telephone cables 

Annual Manpower requirements & costs 
(At the average emoluments in developing countries) 

!'1an~~wer !:"eq...:i.red & Cos:.. 

no ~est 

USS 

- . Account.s, Sales, buye=-s 15 

,;,,:-.nual cost. @ t!~ s ~'Joe 45,000 

- . Managers 2 

;._rmual Cost @ USS rr.f'\.r. 
Cl\ . ..: •..: 12,000 

- . General Ma!iage:::- l 

_;._-:..'1Ucl Cost. € fl~-=- 6 ~ ~~ ~- E.,~00 ~_,-

Total annual manpower cost 171,000 
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Annexe 5 
Project for possible regional cooperation 

for manufacture of 
Optical fibre cables from bought out fibre 

Introduction 

Dig:tal tr::nsmission systems are another essential requirement of modern 
public telecommunicatio:is networks. A wide variety of transmission systems based on 
coaxial cables. optical iibra cables. terrestrial radio links and satellite based radio links. are 
available and offer optimal solutions tor different netowork topologies. For countries with 
substantial land mass and fairly we!! distributed habitations. transmission systems based on 
optical fibre cables provide a higly reliable and cost effective transmission medium. One can 
expect very substantial demand for such cables. 

There is already very large capacity fo1 production of optical fibres 
internationally and a very keen competition in the same. Initial investment in optical fibre 
plants is substantial. The process of manufacture is rather critical. Fibre production by itself 
therefore is not a very attractive proposition for smaller countries. 

. There is however a significant possibility of setting up units tc form cables from 
bought out fibre. These could be economical at even modest levels of production. 

In this preliminary project profile an attempt has been made to explore the 
economics of production facilities for a very modest annual output of 2500 sheath kilometers 
of optical fibre cat>les wi!tl an averrage of 1 O fit>res each. 

5.2 Project data and calculations 

The data. the assumptions and calculations for the project study are presented in 
the tables annexed as follows: 

Tables 1 : Financial performance projections for a unit producing 2500 sheath kilometers of 
Optical fibre cables annually. 

Table 2: The components and raw materials etc. and their cost. 

Tables 3: The plan!, machinery. tes!ing equipment. infrastructure and 
the investment required for the plant. 

Tat'.; 4: The manpower requirements and costs al the average annual remuneration in 
developing countries. 
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, ~ Co~~lusions 

!:c:s::~.- ::..:"",e::-tcial pe~formance of the 

Cap!.LC~ Reqd. .. 
::.:~:~::: ~ 

?roject.eci 
Selling p!'ice 

rta~e of return 
c:: fixed plant 
c:ter int.erest. 
ci amortization :.::ousan~ 

:!SS USS % 

a) 250C :<.rr. 4,585 162 "?. 93 

The :i~~~es indi=e~e ~ha~ ~~nu:a=~u~ing 
?roduc:.ion leve! ~~ 2500 shea~h K~ of 
eco~i:::22..ly via.tie, \-:i:.h se2...!.ing 
inte=na~ional prices ~hough the rate re~urn 

units, down t.c an annual 
optical fib=e cables are 
price comparable t.o 
is modest.. 

It ~c~lc appea= ~hat a projec~ ~i~h a somewhat la=ger capacity 
~il!F=ove eve~ mo=~ a~:.rac:.ive. 
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Annexe 5 Table 1 
:·~: }.::- :: : == !"E~:.c:1al c:>ope:-a~ :.o:i 

r...:nufa::-::.ure of 
sheath kilometers of optical 

::-err. bough: O!.l': fibre 
fibre cables 

Suti.mary of financial performance projections 

A: Capital requirements 

1. Fixec asse:.s lcs pe:- ~c~le 3) 

2. Workin~ ~ap~:.~~ ~e~~:re~ e 25; of annual 
cons:.:::-.;:i:.:..o:-. :.: :-.:•...: ::-• .::e::-ia!.s :!.5-. of the 
~he a::nu~:!. :r:::.::-.;x:-~"e:- e:·:pe~se 

B: Production costs 

5. Capi~c:!. a~o=~:..za:.io~ @ ~2' ROF--, and 
an ove:-a~: ave:-c?E !.~fe of e years 
C20': of l ab::>vel 

6. Inte:-es: @ io~ on ~orking 
Capi:al <2 a:)ove:> 

7. Fa~ory overhe:ads ~ 100~ of 
manpower cos:. 

8. Cos~ of regioncl supper~ including 
royalty, @ 5- of ccs~ of raw 
mate:-ials 

A.7,:; :;:: :. 

<USS\ 
% of 

selling 
prfre 

4,042,500 100.94 

542,575 13.55 

2, H3,000 53.51 

~5,500 1.14 

806,500 20.19 

s~.258 1.35 

45,500 1.14 

107,150 2.68 

3.203.908 

C: Value added tax, selling expenses ' profit marqin 

li. Vaiue Ad:iec : c.:: ~ 
C 9 a!:::ove 1 

o: c::s:. of production 

:2. Sel2.:.:--~g =::-:~-:-~~-= r,: -· -- ~::~: 

o: ;:=:::!·...::: i ::-. 

. -, 
,,...,.....c-- .... : ro.i""'r'···--
---- -- !""- ... ------·· 

s-=--:.:--.:: 
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32C,391 8.00 

4.00 

32:.~91 8.00 

100,00 
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Annexe 5 Table 1 (continued) 
ccoper2:.ion 

:-,~~:.:;:a:::.:;..::· e of 
2500 sheath kilometers of optical fibre cables 

::-::::- :..::..:;:;~:_ ~:.::. fibre 

su~ary of financial performance projections 

=';..-- - -· =:-:: A-no.::::. ii; of 
HJSS' selling 

grice 

15. Selling price per Km 1,602 

This is qenerally comparable to the current international 
prices and thereft>re the project may be considered viable. 

16. Re~urn c:--: f i:·:e:: asse-;:.s -
7.93 
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2. 
3. 
4. 
5. 
6. 
7. 

2500 

Optical fib~e 
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Annex 5 Table 2 
?~:j~~: :0~ reg~ona~ coope~a~:o~ 

:nam:fac:.u!"e of 
sheath kilometers of optical fibre cab1es 

=~C-?r. !:>ought OUL fibre 

Annua1 requirement of Raw Materials 
. ::·:-:-!""c:9e ~.iz~ o: ::a=les:: 10 :i~:-es 

~v ~'°QC. 

r1 ..... .; ~ ~ _....,._ 

¥'..!!: 30,000 

u~::.:. 
re~-

USS 

0. lC 

":c:.al 
,.._C'_ 
~ 

USS 
(000) 

Stren~h ~-=mbe= r=~> Kg 3!,250 24.00 
3 

:so 
:25 
~~o 

Polyp!'opylene !(~ 

Filling Jell\.• Kg 
Pol yest.er Tape Kg 
High Densit.y P0!ye~heleP.e Kg 
Nylon Kg 

Total 

37,500 
25,000 
2,500 

75,000 
0,750 

3.33 
LOO 

16.00 
l.67 

22.86 

40 
l2S 

1,000 

2,143 

Thus the raw rnat.e!'icl cost.s wo!'k ou:. to about 2,143/2.5; 856 USS 
per Km or 86 US ce~:.s per met.er of fibre cable with an ave=age of 
10 fibres. 
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Annexe 5 Table 3 
?=~!~:::: :o= regional coopera:.~~~ 

=~:mfacLure of 
2500 sheath kilometers of optical fibre cables 

==o~ ~ovgh~ out fibre 

I:!f-:!"astructure, Machinery, Tools & 

D::.-- i-~: :.-c 

Qt.y Unit. ?:-i:::e 
Reqd 
~ uss10:. 

A: Inward Goods Inspection (other than fibres) 

MelL flo11-: inde:-: 
_. Visio MeLe= 

..; . Differe:;:.ic.::. ~::::.::-.::-.:!".; :.::..:..:::=:.rr2::.er l 

- Others (l~:l i 

Total 

3: Instruments for fibre Testing 

Op;:ical Time D:::::-,;j,_!i ~e:i.ectorr.-et.er 1 
-· GeomeLry Tes:. se: l 
-- Mode fielc di~ :.:s::. se: l 

l 
1 

Ch~orr~~ic dis;;re=~~~~ ~e$~ 
At.t.enua;:io~ t.es::. se:. 
Ct.hers (lo::.> 

Total 

S t:----

C: Production Machinery 

-- Fibre rewinder 
2. Cable Re.-:inde::-
_, - EY.Lrusion Lin-: !;: .!. 

.; . Extrusion Lin-; ~- 2 
.J -

Stranding i. 2::..:-:.:.ng ~:n.e 

Total 

D: Reels, drums, carriages etc 

E: Finished goods inspection 

Walk in em'ir~~:'.,-:::::..::: ::::-iall".!:):= 
Torsior: Teste:-

T~t.a.l 

l , ... 
1 
1 
! 

l 

:: Total Plant o Machinery (A to E) 

82 

100,000 
200,000 
680, 00_0 
640,000 
680,000 

Lot 

Testers 

Total 
Cost 
~ 

100,000 
200,000 
680,000 
640,000 
680,000 

100,000 

400,000 

2,300,000 

200,000 

400,000 

3,400,000 
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Tabl~ 3 1:::~:.~nuedl 
=: :-;-:: . ·. : :: n~s.:. ::-,2<.: cooperat.ic:: 

;.;:'luf2:::.;;!"e cf 
2500 sheath kilometers of optical fibre cables 

: : ~::. :::iu9t: ou:. fibre 

I.;'lfrastructurc, Machinery, Tools ~ Testers 

Q.:y Unit ?~ice 
Reqd 
~ u551oc . 

To.: al 
Cost. 
~ 

G: Infrastructure 

l. !.and <sq !:!) ~0000 

2. Building <sq ~) 2COO 
3. Powe~ suppiy i. s ~a=:::!:>~' ~-ar;: Lo~ 

4. Ccmpr-esse<i -; .,.. s:.:9?lY Lo~ c; __ 

5. Chilled wat.e!" Lot. 

6. Ventilation Lot. 
Total 

B: Total invest~ent required (F+G) 

G::and Total 

63 

! 
160 

10000 
320,000 
64,000 
16,000 
20,000 
20,000 

450,000 

3,850,000 
192,500 

4,042,500 
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Table 4 
- ~ -.=.--- - - .:-- .... :-ec;ion.:: co:::;>erc.:.:. 0:1 

!.:.a:1ufact.c~e of 
2500 sheath kilometers of optical fibre cables 

:~:;~ 'bought o~:. fibre 

annual manpower costs 

~.c- ~ v; ~v 

Annual production in Km of cables 

~anpowe::::- ::::-~:;:uired 
& ccc- ;~ =~•lars 

2500 

Daily prcduct.ioo C250 working 
days a year in ~m of cables 10 

3. Manpower requirement 

A: Skilled operatives 

Inwards goods i~spection 2 

EY.:.ruder 2 

S:.randin~ Machi~E 

Je~ly fil~ing ~~a:.i~n 

Paper Wrapping rr~c~ine l 

cable rev:inding 2 

Testing T.ab 2 

Total 11 

Cost @ $1500 p.a. US$ 16,500 

· 1 B: Supervisory 2 

Cost @ $ 2000 p.a. 

I C: Sales & Accounts 

I 
Cost @ $ 2000 p.a. 

::>: Engineers 

: I Cost @ $ 2500 p.a. 

::: : Manager 

) Cost 

ll 
Total manpower cost 

I 
84 

US$ 4,000 

2 

US$ 4,000 

6 

15000 

1 

US$ 6,000 

US$ 45,500 
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Annexe 6 
A possible project for regional/subregional cooperation 

Test & Calibration Facility 

6.1 Introduction 

A test and :::ai;bration facility is an imponant requirement ior a successful 
modern telecommunication industry. Most large enterprises generally have ar. in house facility. 
For the modest scales oi production in many oi the developing countries it is desirable to 
cooperate on a regional' suoregional basis and pool the resources for such c. ;acility and share 
its services. The major obie:::!ives of such a cooperative facility could be: 

• Testing, evaluating and screening of components and systems for the 
client enterprises. Tht:se could include: 

• 

6.2 

Passive. active. discrete. integrated 01 hybrid electronic 
and electromecnanical components. 

Systems. assemblies ans subassemblies. 

Reliability evaluation of components, sy!items and subsy::>tems 

Unde• difierent environmental conditions 

Under mechanical shocks etc 

Calibration of equipment and standards 

Quality Advisary service 

Quality manual preparation 

Product reliability assessment 

Assessment of criticai components 

Quality audit 

Reliability prediction 

Test set ups 

All these activities call tor establishment of sophisticated test set ups, tuned to 
the par; meters, specifications and tolerances. To help appreciate the nature of test set ups the 
3 tables following, give me details of typical parameters etc .• the specifications and ranges 
and typical equipment requirements: 

Table 1: Typical Tes: Set ups for Testing, qualifying and s::reeni'1;; of electronic & 
telecommunications components and systems. 
Table 2: Typical Tes: S:-; ups for Reliability evaluation of electrc'."li::: & if-:?:::ommunications 

components and systems 

Table 3: Typical Test s~: ups tor Calioration of -est instruments. and s:E:-::ards for use in 
telecommunications inous:ry. 

85 

\ 

\ 

' 
1 



• .- ?a . . . •• f~ t! .. , 

' - I 

~I 
_ j 

. _._ 

I 
... I 
- I 

I 
,,. , I 
' I 

.. ~ ~1 
~ 

~ 

~, ~--

~ 

'· 
I 

~ 

·1 

I 
ti 
}-· ;, 
~·-.,,, 
~ 
;. 

------...-· ....... 

€.3 Investment required 

No attempt i1as oeen mao~ to cost tne individual set ups and instruments. 
:-:::>wever on a rough guess an i:westmem ot aoout halt a millon dollars is estimated tor the type 
c: facilities envisaged in tables 1 to 3. A number of such facilities exist in some of the 
~unrtries in the region and there is also an ITU/UNDP project under implementation for 
:--:tworking of the r.ationa! Jacihttes in the region. with headquarters at Seoul in Korea. 

~:;terences 

-:-ables 1 to 3 
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J...nnexe 6 Table l 
A ::-:::. ::__:... .:."= ;:-:-:,~;-=:::. : :::- .:-egion.:2.!sub::-eg~c:,.:o~ coG;>er-~:.ion 

Test & Calibration Facility 
!Y?i::al 1est Set. ups fc::-

Testing, qualifying and screening of electronic • 
telecommunications components and systems. 

-· Corr.pone::1:.~ 

(passivei 

~.__.....;. -- ~ 
-~!"" ......... c.. 

. -. . s;::.e:::.: ica:.::.on 

!"".: C;. 02 ,.. .. ,...,..-···---'- ohrr. :.·:· 100 
r~- c:---~ anc se::onda~· para
~:.e::-s u?:.c l GHz f:-equency 

Resist.ors, 
Capacitors, L: : mic.:-c ?. t.o 100 KH 
Inductors, 
Transforme.:-s, r. ~~~-5 ?= :.o lF 
Chokes, 
Potent.iomeI.e:::-s, 
Electromechanica~ 
devices, & 
Relays et.c 

2. Components 
(Active,Discrete1 

Test. se:. up 
(Typica~ Equipments) 

Vicieo Bridge 
(ESI 2ll0i 

Impedance Analysers 
(HP4191A ~ HP4192A) 

LCR Mete=s 
CHP4274A & HP4275A) 

Q-Meter 
(Marconi :245A) 

Resistance Bridge 
(GR 16661 

cap. 3ridge 
(GR :!.620A) 

Ind. Bridge 
(GR 1630AV) 

Res. Noise Tester 
(Quan~ech 315B) 

Progranr..abale Curve 
Tracer Transistors 

Diodes 
Others 

Various DC Parameters 
Power upI.o 100W/200A in 
f.>Ulse mocie 

Rise/fall time charact
eris:ics down ~o 6 nSec. 

(Tecktronix 576) 
with high cur~ent 
option 

87 

?rogra':'i!Tlable Pulse 
C-enera:.or 
(Wavetek 859) 

~·;a vef c :-:r. processing 
os:::ill:scope 
('I'ekt.:;:'.'1iX 7854) 
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1'.nne:-:~ · ~able: l {continued) 
• p:-ssible ;:::-:=.-::::: : ____ :_:.:1c.::.. ~-..:!J:::-egior.al cc::i?e::-a:.:..::-. 

Test & ::alibra~ion Facility 
":'i·;~::::.. -:'=s: 5'=: ~:ps fo::::

Testing, qualifying and screening 
telecommunications components 

- Co:r.?onen:s 
::'lt.eg!'2ted Cctsl 

_ . Bare Boards 

::·.:...-- -=--~-~---:----- __ ...__ - -·-

s:.~:.:: ;-=.:-=.:::s:~::-s 

c;: "Je. = ::-:~ :::_, ~::.., c::.:::: I 

!·1e~c:-ie~ l ?~:>(:ess:::-s, 

:·ele~=:.. ::.~::~:.:.s, :cdecs 

?::-co:::-a~~able t.es: 
4C mic::-: am; t.o 4r.l-. 

Volt.age Compara:.o::::- ranges 
0 v t.o 10 '' v:it.h :::.gh 
Vol~age o?:.io~ t.c 200V 

Con:inui:.y ::-ange 
100 CPJr.S t.C 100 K :'."uns 

of electronic & 
and systems. 

Tes:. se:. _ 
(Ty?ica::. ~:;,iipments) 

Di~i:.a~ :: Test 
Sys:.e::-:-. 
(GR l 732) 

PC Based :: Tester 
(STM 400C, 
Triple c::-:~":i 700) 

IC Handie::-
CEMS 202-~ 1 4,5,6} 

Universa::. :::?ROM 
Program.'!!e:: 
(Racal -Dc:-.a 221) 

Bare 302::-= Tester 
(Kr~e= i ::.:-. 4 00) 

::s~lc.:.:o:-: 5.0G on!!ls :.o 100 K ohms 

-· Subsystems 

:.l Filters & 
Amplifiers 

::) TIC/SN Cards 

F:-e~er:::y !CiC·~: t.(; 

:~ ~= :--::=::~~::::~ 
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~-5 GHz Spe~tru~ ;:.alyser 
(HPe568;..; 
Polys~c:: SWOB-5 

E:nula:.c: 

C-~::-=:e:-.: : :-a~er 
c::?S~-: _:._ · 

-~, 
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Annexe.- t: ~:able l (continued) 
J.. p:-ssib.:.c- ::;~·: =-=~·- : :.: : "._ _ .:::-,~~ · .s:.;~re:;ic:1al cooper:.:. ion 

Test & ~alibration Facility 
:;;::~- ~~s:. ~~:. ~ps for 

Testing, qualifying and screening of electronic & 
telecorr.munications components and systems . 

~) T=a~sreceivers 
& R? syst.ems 

d) Telephones 

e) Other devices 

- ...... : ,.._ -
-::-- .... C:.-

:: ~-?:.Z:. / c :.:::9u: :::-=~er::-::. ers 
~:.~e!1\;C.:.~c:-. :20d5 u~~o 

::. G:!z, CC • .; :.:i !O~C ~z) 

;...!~, =!4
:, ?!~ :::.:r-~c:. ions 

(SS:-':'.:: :.:; :.360 !-'-~Z) 

Speec!", c. Signal 
;:;arame-cers 

As may oe specified 

89 

Tes:. .set. up 
<Typ~~=l Equipments) 

Shielded ~nclosure 
(Ray Proo: Model 14) 

Counter (::E' 5345A) 

Power Ke:.er 
(HP 438.;..) 

Distortic~ Analyser 
(HP339l 

Signal ~e~erator 
(Marconi 2017) 

Mod. A.11a.:.::·ser 
(R&S F~l 

Attenuator (R&S DPU) 

Distortic~ Analyser 
(HP 334Al 

Telephone tester 
(Microtek) 
with accessories for 
tranduce:: tests 

Dedicated/ custom 
built tes:.ers 

' 
' 

\ 

' ! 
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~.nnexe 6 Table 2 
ro. p::ss.!.!::.:.'i:: ~!<:=·-=::: : :::: =-~~io:-:.::1/s~b~egional coooe.?:"a:.:..::~. 

Tes:. & Calibration Facility 
-::·:::i::c~ ~es: Se: i.;os fc::: 

Reliabii£ty evaluation. of electronic & 
teleconununications components and systems . 

c: 

:. Thermal shc::k 

-· Combined RE £. 
Temperat.ure 

-: Thermost.ream - -
on bench 

.. Humidity 
on bench 

= D ..... Heat upt.c - . -Y 

-. Dust. 

-:-.corrosion 

:\::..=.:.:.~.'-: ~:.::-.id!~~./ !0~ t.o 
~=., -::e~? -~::: L.: 130 deg C : ~ =~~ ~=solu~e ~c 

-5[: l60 :ieg C 

~ - , -2~ 80 dee C 

~~ 40 cieg C, 95~ 
RE \-:it.h co.!'."rosive solution 

::Mechanical Endurance 

:. . Vibration 

~- Impact (Shock) 

Impact (Bump> 

.. SolderabEi:.y 

~200 !C:. 25mrr. (p-p) 
68 ~·, :. Hz to 3500 Hz 

200 lcs max, l& inches 
· . .:=.:: ia:Ol£- ir!avef orm 

:::::.: !\g ['~~:·: 25 rr.rrs d!:"~p 

~ C ~ pee.:: 

90 

Tes:. se:. 
(Typicc:. ~~~=-~~ent.s) 

Therma:. shc::k 
Chambe=: 
(Herae~s Votschl 

Co!'llbi~ec ~~viron
mental cz-~c.-nber 
(Heraecs Vetsch) 

(Temptrc~ics TD042Al 

Humidit:· Test System 

Dry Heat Test System 

Dust Test System 

Corrosion test 
system 

Vibraticr. Test System 
(Ling Dy~arni::s LOS 724 

COMBO 721) 

Impact (Snc=kl Test 
Sys-c.e:::-. 
(.;v:::: SM110) 

Impact C3~T-p) Test 
Syst.e::-. (".3T-250l 

Sol:::~::.::..::..lity 
:·e~: =·:E :e~ 
1s:::::a:~ Rotodip 

-~h-' 

' 
1 
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:..nnexe 6 Table 3 
: : -==:: :: .:: ::--:~i.c:·,~:. s~:::":~.:0:1:2. ::~o~:=.:..:on 

Test ~ Calibra~ion Facility 
:y;~=~- 1es:. Se:. ~?S fo~ 

----- ---i·--

Calibration of 
for use 

Tes't. instruments, & various parameters 
in telecommunications industry 

2.. D.C. Vclt.age 
& Cu:::-ren't 

2. A.C. Volt.age 6 
Current. 

3. Time/Frequen:::::,-

~ . R. F . Pov1e :-

- :::~::: i_" 

--; r ;:.., 0. 03~ 

-=yp.::::;.:_ se:. up 

~.c.:. ?o:.entiomete~ 
<Gui~-:2.ine 9930) 

:.c.ca:.:b=ation Syst 
<=luke 7105A) 

Me:.e: Calbrat.or 
c:::.-.:!ce 5100B & 
522:';;.) 

·1- L ??rntyea= :o= 
a~ 2~ deg. C 

l.000l8V Ele~:.=onic Standard 
~el! <::::-opico ESC-1) 

?owe= s\.!pply ~.: .. 
!.:p":~~ ::~00.f. .. 

r::! ==~ \~ :.~ : ~ :J 0'/ 
c .. ~ ! - :.~ ~ / - : .. 

: 0 ::-.i::~c A :.o 20 !-.. 
.... j- ~.CT•. 

::-:10::-:::.:!!!or::.h s~abilit.y 
:req. 0.1,:, 5, & 10 MHz 

:!."eq~e:-?::y cour.: 
50 mi:=c ~z t.o l GHz 

.:ig:::.l C-ene:-a:.ion 
: t.: 2~0(' !•!:.-tz 

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

c . 

D.C. ?ower Supply 
(HP5.t;54C) 

~.c. :~libration 
Sys~:::. 

<=lu~~ 5200A, 5215A) 

Rubie:~ Frequency 
St.anciard 

(R&S XSRM) 

=re~.:ency Counter 
(HP5345A) 

Syn~~esized Signal 
Gene=a-:.or 
(H? E660C) 

:<£' :-::.:livoltmeter 
(RC:~ :.iRVA) 

?ow~.: '.'.".e:-.er 
c::: .;36.~) 

~-· 

\ 

• 
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;.-"-:~exe 6 Table 3 (continued) 
. :·_ : :-: =-~~:.:-nal/subregior.a: coop-e:-a:-_!on 
-r·est o Calibration Facility 

-::·;;:..:<:::. Tes':: Se~ ups for 
Calibraticn 

for 
of Test instruments, & various parameters 

use in telecommunications industry 

_. J>..:.t.enuaLic:-. 

•. InducLar::::E: 

Capacitanc~ 

c. Res!s:.a!!ce 

10. Tempera:.ure 

11. Oscilloscope 

:2. Computer aic 

. --··---·· :-.---- c.-,; 

-c::-
l:'--

-!- ~.02% tO +/- 0.3~ 
C ~~ l~~ dB, upto l GHz 

... !- ~-1~, iOO micro E 
L.C ~0 !-: 

..-1- = pp;:r., 10 pF to 1000 pF 
•:-~.05~, 0.001 micr F to 1 

~:!.::re: -

-!-t.001~ t.C ~/-0.02>;, 0.001 
~-!°_"".". :.c :. M ohm 

: ~;>m t.c 0.1% upto 11 G ohm 

T/- 0.75 deg C, -80 t.o 
~250 dee C 

:'yp!cc.:.. set. up 

~cd~la:.:..on Meter 
~.:.<:.::-::::::-.:.. 2305 

?rograr.~.able Attenu
ato:- {:\.&S DPVP) 

Induc:.a~:::e Standards 

~apaci~a~ce standard 

~esis:.a~ce standards 
(Standard Valhalla 

273A) 

Quartz Thermomet.er 
(HP 2804) 

~1- 0.25;., 200 micr V to Oscilloscope calib-
::.C~ v ;:--p, 250 KHz t.o 250 MHz rat.or (Tektronix 

™503) 

calibra:.ion 

... ... ..., _, 

Inst.ru.'llent. Controller 
Fluke 1722A 

16 bit processor 
& cali.bration 
soft.ware. 
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~., , -


