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EXECUTIVE SUMMARY 

the iast decade the 

soo:list:=ated and muitidiscipiinarv inaus:~"' 

teieco= nas maa~ it an im~ortant in;redient fa: 

te::rlnolo~ies .-, -·-. 

et: u 11.:.m l ·:: 

=our.tries. 
t nad:?L!:.;.;: -.:e 

oeveLopment ~sµecia;!v in ~eve~c~in~ 

in their ouest ior growth ~i:h eaui:v. 
and reiatiueiv iow-pericrmin~ ne:~cr~ 

a:e nam~ered ov a~ 

mace u:: :nos~1·./ 

eauiome~ts of earlier generations. Though their governments are no~ 

oecomin; increasin~ly aware of this imcortant iacuna. thev ra:e 
severa: technical as well as economical constraints as tnev trv 
upgradE :heir teiecom inrrastructure. 

uver rec~nt decades. teiecom techno:ogv nas cnan?ed 
~ac2. une can ciscern riv~ ~eneraticns oi ~echnc~cg:v 

which h.av oe termed---- me=hanicai: eiectro-me=hanicai; anaio?-sem!
eiectr=~ic: digital sciidstate: and eventuaiiv integrated ~vstems 

ui?ita: Setwork < l5DN1. ~or many countries the rather sudden chan?E 
in te.ecom technoiogy from analog to digitai. its ca~itai 

intensiveness and the need for increasing seif-reliance have created 
set ~= oraoiems which indiviciuai deveiooing countries w ii l r:nc 

cii:ic~.t to soive without extcrnai neip. 

7 n is st.udv or China. india and incianesia uas ur.aertav.e:. 
with a view to understand these probiems in a broad wav. find out. 
the ex:ent ai their needs and suggest wavs in whicn sub-regionai. 
regiona: and internationai cooperation can ease and expedite 
soiutions. 

The three countries are simliar in that thev are amone the 
five largest populated countries of the world and their present 
state oi development brackets them in t.he third world. Thev also 
share a common need to upgrade their teiecom networks and are 
headin~ in the same technoiogical direction and are making efforts 
to become more self-reliant in design as we! l as local added vaiue. 

Details of individual countries are crovided in this 
report but some of the key points car. be summari=ed here. The role 
of Government is substantiai in al I three countries b1Jt this couid 
oe ~racied in the order---China, India. Indonesia. The resourC"es 
poured into teiecom and the si=e oi their networks even on ner
capita basis can be put in the same order. IJhile in all three ca~es 

rural telecom has got secondary consideration. India seems to be 
somewhat ahead in this ~rea with some recent technology starting to 
benefit remote villages. 

Production base for assemblin!J telecom equip111ents is large 
in China in terms of aggregate volume but leaves the impression of 
being CJcattered over many organizations not a.l l of them a.t 
acceptable levels of productivity. India and Indonesia have 
pro2ra&&ively smaller aggregate production concentrated into fewer 
orrani~ations thus indicating prospects of better efticiencv ot 
regource use. Al I three countries however have to continue to 
install earlier generations of equipments <electro-mechanical, semi
electronic and analo~I since they cannot produce <or acquire> the 

i 
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r'.a.s::. ::iresen~. a:1i:: ::::ie:::-.a:::is :1Jture in::;1J::s rJr ::~·:::nnoiogv ro: 
~e1ecom eauipment.s oesi-?r •• oeve1ooment. engineering and procuction 

and 

o.v 

1~r~e measure ceen 8a~1n~ :ro~ inaus::riaii=ec naticns---
Eurooe and Jacan----in al: tnree countries. however. each 

cieveioomen~ IF: C.. D;. ir.•,1estments in ;::;.c,. [I in aoso:ute terms 
as in oraoor=ion to outnu~ are rar iower tnan those maoe 

a::; 

e~, .1 

indivi:::uai ~eiecom comoanies in the ad·,1anced nci~ions. 

l~.o>vertheiess. tr.is error:. is increasing and has enaoied 
techno1o?ies acouired and 

::;ro~ress in 
oro;ressively and adaotinF; t~.i:-ai::Jso:::,in? 

increasing 
t n e oa st. 

:oca1 :::onr.?nt: tne oesi;ns which came in rrom a~rc.,; in 

in r:er:ns or n:..:m:Je r institu::ions and mar.cower devotee i:.o 

research. China star.as somewnat anead oi 
india rairiv ciose in achievements 

other cieve~ocinz countries 
thou~n witn numericaiiv 

1esser inst.itutions and rr.anoowo?:. i-iowever. techno1o~ica; oro;ress in 
advanced countries continues tc run ahead: rurther. the auantitative 
needs of their networ~s ror uo-to-date digit.ai equioments remain 
ur~ent. The olan ror increased self-reliance proceeds in three sT.eps 
1as expiained to us in China1---procure iatest equipments ior urgent 
neeas: ne~otiate and acquire corresoondin~ technoio~y and plant ior 
production of the same: undertaKe research to adapt. improve and 
indegenise the designs as mav 5uit local requirements. 

lndeoendent research on a mission basis has enabled India 
to evoive indi~enous )eslgns or certain ievels oi dig~tai eauipments 
in the area of swit.chin~ and partiallv in rural multi-access radio. 
These desi~ns are ~oin~ into the iield and would be proof that 
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.::~vt-1o::iin::: nations can inaeed ioc~s and succeed in ceve10~in~ some 

A si~~;ar situation a?oiies in case or smai i earth sta:ions 
s.=.:.,;,,, ~ ·.--: .::0:1muni1.:ation i.n indanesi.a wh~r~ cri·;.;.r..e ini.:i.a-:.i·Je 

s=~~ ~eadwav through tne device ci buvi~g intc a sma i. i 
. 3A tO 3Vaii Ot their ,:·xoer-::ise. 

di~itai equipment can be o~ite sc~~~are-in~ensive 

an~ a =~ns1oerac1e part oi the transrer cost i.s ac=ounted :or ov the 
suop:v or software. when this is genera-i:ed abroad. tne ccsts are 
hi~h not on1y due to oroprietary nature oi the basic software but 
a;so the ~en~ratior. of specific user oriented programs at the high 
r.iar.;::ow,;:,~ 

degrees 
rat.t?s 

in :he 
ir.ct'eas inr; part 

a;:ip. icaoie 
col!~tries 

abroad. Cacabiiitv exists 
studied for progressive:y 

or sor:ware deveiooment iocal l :•. in 

to varying 
tai-:ing 
order 

on 
oi 

::::ro?ress in :h:s .:!irection one may assess inc1a. China. indonesia in 
t!-.at or:Jer. 

\.ihiit? 

genera ti ans or 
..: a oa bi l i t v is in a 

. ~ . 
euUl ::>mer. ~s 1 to par t i a i i y 

oosition 1with earlier 
uncertaKe the task of 

ennancin~ 

oeveioping 
tneir teie;.::om networks. the rei iance or even ti'.ese ma jar 
countries or the advanced nations continues to be 

substan:iai as far as advanced svstems are concerned. Even ii some 
cart oi the advanced t~chnoiogy can be handied I thus reducing the 
J"Jt?!'a! ~ ::,ur:Jer. at oeu~!'"lc~nce' ~he :')robiem is corn=ounoed by the 
~enerai aoproach rol iowed bv MNC's to offer bund1ed !JaCKages not 
univ o: t~cn:·101.:i~v. :aquipment, componer:its but often incorporating 
oilaterai finance. even where !Jarts of the ~equirements could be 
nandied ioca1ly or sub-regional iv. The task thus becomes hi~h!y 

compi:cated. A suggested way of unbundling teiecom equipment 
technology is illustrated in the next chart. 

From the study it seems clear that the larger developing 
countries can partially become self-reliant in teiecom equipment~ 

and components each to a varying degree and each in different 
aspects and generations of the technology. This provides the 
complementarity in competence which could be optimally harnessed 
through regional cooperation not only among themselve~ but also with 
smaller nations in their sub-region. 

Overviewin~ the needs and capabilities or developing 
countries ir. telecom, one can draw some suggestior.s for sub
regional, regional and even intern:;itional cooperation. Certain ba~ic 
recommendations stand out. First comes the need for surveying and 
est.at.I lshing a data-base of the what exi.;ts. what is needed and what 
is the capability to fulfill the re~ional requirements. Much more 
than this present cursory study will be called for. This data-base 
should be kept current by pooling in tender and offer information as 
soon as it is generated. Uhen this is accessible to all countries in 
the region, regional procurement can be seeded. 

Practically speaking. there has to be a common approach to 
standardization, specification and testing between regional 
countries. While several countries do have their own institutions 
for this, many of the smaller countries do not. There is scope for a 
regional body I perhaps supported by ITUI to take up such a program 
as an essential prerequisite to sub-regional cooperation. 

iii 
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tr.rcu~h 

:eas: ~ar: 

unoe:::-:a~E :~e~se.ues some or t~e ~ow-:echno1ogy tas~.:; wnere sca:e is 
not. c. ;a:::o:. 

7his 
sur-vevec 

studv g·~es intc the areas er t.eiecom wnere each oi 
the coun~ries is ~cr.:;:>eter.:.. There lS a 
caoa:::. : -: i es. 7:-tUS in:.er-r'=~ionai ::::::-ocuri:::mer:t. 
thr-O:.J?h :::-e;;:icnai coo::>eratior.. ::.ariier su~gestions 

meshing 
::an :Jo<? 

:e~arding 

surve-.. .::ata nec.wo:::-i-.:. ir::ormation acc~ss. stancarcs anc sc 

of these 
genera-::ed 

thorough 
on are 

steo~ ~o mdKE ~his oossi~~&. We a~e suggestin; the ~ossibiiity of a 
sec::-etar ic.-:" ~rr:oe::aeC one 

regicr.ai te1ecom bodies: which wou:c ca ta; ·,,-se comme:::-cial inter-
cha~ge oetween developing count::-ies. 

Unbund I ing of hard currency requiremer:t irom the totai 
paci-;a~e wo~ic go a iong way to incuce regionai deveiocing countries 
to wor~: to meet their needs among t~emseiues to the extent cossible. 
This wouid ~irstlv enabie cne re~iona. :::-esources tc ~ca ionger way 
1due to 1ow~r supp1v costs wnen regio~a1 iy me~:: iurt.he~. the actuai 
hard currencv needs wauid aiso droo since t.nev wou1d be recuired 
only ~o the extent of the essentiai component needs of the regional 
suppiier and not the totai packa?e wnich the buver wouid have to 
obtain from advanced nations. Existing financial bodies like l.iorid 
Bank. ADE. and others couid consider speciali=ed cells to go into 
thic; new area. 

Scant resources ior R & D depioyed in each co~ntry 

naturaliy go mainly towards topics of main importance to that 
country. in different countries. the areas of emphasis are 
different. This provides scope ior partitioning and sharing R ~ D 
results and working towards avoiding duplication. 10 ensure access 
of each country, there couid be deiegation of scientist into joint 
programs concentrating all brain-power into iocused 
for exampie is done even in advanced countries. 

programmes •.. as 

rinai ly, one couid consider the formation of a regional 
center1s of excel ience combining training and research where 
postgrad level of activity is undertaken in the many disciplines 
which now combine to make telecom the powerful infrastructure that 
it is today. 

• 

iv 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

.-. . suasc:t r EE~ 

: e. e:::.~.:ne 

~ .""\.'. 

·.,:.,.. .. 

- . iRANSM I SS i O~i 

.:a:; i-=-

hi, •. ..... 5·1;. 

5ar.e~ ~it~ 

S.vsteir. 

SWITCHING 

Manua. 

Crossoar 

5emi-e1ectronic 

[1At;iJrAC7vF.:~;.; SiAiUS rOi'; REGIONAL. COOPERAilON 

~.-?::. 

.. -= - ... 
-
.=.. ··-· 

.:ocoer case 
:Jor.. i ca 1 

Anaio~ 

L: i '? i ta • 

Grounc 

,.._ 

;.. 

·- ;; 

A z 
c ;; 

c 

A 

A 

A 

B y 

c x 

/"\ 

--

--

.-. 

-
w 

f, 

;.. -... 
E 'i 

., '( ~ 

'i 

E y 

A 

A 

2 

c '{ 

. - - - - . 
~- - .J :. :...:.. 4 !"". 

,"\ !. 

/". i. 

;.., A 

" ~ 

.. 

-

;. 

A 
LJ 

A y 

c x 

E 'i 

A 

B 'j 

c 
--------------------------------------------------------#---------------------------
A= Excess Caoaci'y B =Adequate Ca~acity C = insufficient Cap. 

D =No Capacity X = SKDICKD Assy. Y = Partial Mfgr. 

2 = iota 1 N f gr. ! Ex c 1. VLSI l 

v 



·--··--· -· . -··=.-....::--... :. =--n~L·i:.; 

-----· .--=.·_::- • .,;nr:..= 

- 2-ura _ 
- ~i.;os::- :.:ie: 

- ~i~~ . . :a~ .. ::--,ar.n:. :.~: 
- - - . - ~o~ ~a~. ~~ann~.~~~ 

- ·.:.:::.xi.;. 
- 0:::: i::a: 

- ...... . ....... .... 
- ~-~ : ~ :- cw~·./'? 

- .5a~e• ~ i te 

- ura. Te1e::mone 
- Coraiess 
- ?ay ?ncne 
- Cei luiar 

Tei ex 
- ?AX 

ACCESSORiE5 
- Test Equi~ments 
- ?ower ?iant 
- Antennas 
- Outsiae Plant 

• 

• 

.. 

vi 

• 

• .. 

• 

• 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1 

CHAPTER l GENEF~AL 

Ori~in Of Study 

Background ~ Objectives 

l.!.!! Teiecom industrv nas taKen astonis~ing st:iae~ in :errn~ 

1nno•J.a:ion. t'"'cnnoic.;;v. periormance ~ ser·.:ices ir. rece:i: :::.as~. . •. 
housenolos. offices. industries. ?01.1ernace. tne- soread a:re::::".. or 
telecom nas ~reativ beneiitea societv as a w~ci~. :eie=om ~u:::..i: 

network is seen more as a kev national resource ratner thar ius: a~ 

ser1:i:::e medium. 

. ...... ·- is a car.:01eK 
deveioomer.ta;. 

dis;:i~1 int '"1.a: ion.;.. anc 
internationai: ooerationa. se:-.:ic..: issui:-s .. 
~~nve~=ence or teiecom . microeiectronics l c0moute: :ec~n~.02v nas 
~ro1:i~e1 a compieteiv new technoiogicai 
rutuie poss!biiities whicn are iust ~ejn~ 

base oromisinz en.:.~mous 

unaerstoa:::! ::>·.· 

nations who are faliin~ rartner behind as tim~ oasses. 

rast-chan~e. hi gr. i n'.!e~ ~men t.s neeae.:: 
improve the tetecom networ~ with surficient rorce are oar~ie~s 

~nlc~ wi1 l na~e to oe surm0unted ii cieve1ooinz nations are to e~e:ze 
as oa:~icioants in worio economv. 

!. • l. l '- This studv iooks broadlv at the ouoii:::: teiecort: s::::ene in 
three lar~e developing countries lvi=. india. China. & incionesiai. 
?urpo=e is to understanc the oresent status. know their rorthcoming 
pians and suggest ways anci means for regional co-ooeration aimed at 
enhan=ing their capabilities towards developing. manuiacturing. 
instai ling and maintaining upgraded telecom systems. equioments and 
components. 

l.1.15 The ilndin~s of this study will be part of the 
at a regional meeting directed towards finding wavs of 
re~ional co-operation for improved. efficient ~ cost 
telecommunication services which in turn would result 
industrializatio~ of developing countries. 

1. 1. 2 Study Trea.tment 

discussions 
increasing 
effective 

in faster 

1.1.21 Besides a substantial review of published 0.ta irom various 
sources lAnnaxure A>. the study relies on visits to the country 
capitals ~ important cities in India. China and Indonesia for 
meeting responsible people currently involved in telecom planning, 
operations g, productio~. 

1.1.2~ The major limitation of this study is the compressed time 
and the selective visit arrangements made available by governments 
to. study the mul ti-discipl !nary area in th'ree different economies. 
The broad g, overall data which was made available has to be 
consiacred as a start of the process of analysis, needing refinement 
g, detai I ing by further concentrated studies. 

1.1.23 Variations of language. different way9 of presentinlJ data, 
currency ch~nges are further barriers despite which this study 
provides main directions for discussions and undert~king detailed 
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~iscussions 

CLASSIFICATION OF TELECOM EQUIPMENTS 

Bv Commu~ication Modes 

0ver a oerioc or ~im~ tne ran~~ ci :JUO:ic communication 
exn.:in;:1ej !.~' ! uu~rt cornuco::.ia of 

has 
new 

~ services as 3~ow~ ir. Figure 1.1. 7ne cnarac~eristics oi 
!eat.ure::;. 

ex:iansicn 
~reater 

~heir 

w .a i 1-: s c : . :. r -:- . 

ser•Jice- oroducts 
can oe ~rouoeci into rive oreser.tiv existing maces:-

a. Voice in::iudin~ music1 has remained 

..... 

d. 

e. 

dominant moo~ of oersonai messaging 

inc:u;iin~ is 
o: business ~ ?Overnmentai transactions 

:ma~e inc.ucin:; writini; l oictures1 
entered the scene through ~acsimiie 

Video 1movlni; ima~es or. screen) can 
race-to-race imcact. 

ua ta i: i ow 
exercises of 

!between com~uters> allows 
intelligence ;.t a distance. 

the 

has 

create 

the 

1.2. 13 Combinations l rerinements oi these modes have also vielded 
other types of more useful services fulfilling innovative needs and 
creatin~ additional markets Radio paging. Conf ra-vision. 
Electronic-maii. Tele-shopping: Teie-control. The innovations g. 
refinements have not vet ended. 

1 ,., .., .... -· - By Network Types 

1.2.~1 Telecom services can reach across land. sea. air ~ space 
enabling exchan?e of information by various modes discussed 
earlier. The net~or~ comprises numerous systems. equipments ~ 

accessories which are continuously modernizing & ch~nging. A 
typical telecom network enables transmission switching ~ 

receotion of information in its various modes as illustrated in 
Figure 1.2. 

1 .-, .-,,., ...... --
time 
users. 

The details of the network vary from place to place 
to time depending on the needs ~ economic status of 

A tvpical network can be divided into following groups 

a. Loca 1 Network connecting &ubscr i be rs in a 
defined area via a local switch. 

and 
the 
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FIGURE : 1.1 GROwrB IN NEW PRODUCTS a SERVICES IN TELECOM 
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FIGURE : 1.2 KEY CONSTITUENTS OF TELECOM NETWORK 
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b. in1.:.n.: Net.wr.:J:~:: 

V.:S!l::at.!S - - '•r - ,. •· - ·- -. - - ... ·;·: i no:: 
: r 

- .... ,.. -·· ·..... ·- """ - .. 
:.runi: switcnes anc :·J~: ::!st~nc>:- :::-.an5r::~3zi.:ir ... 

o: t~e netwc::-~~ c: ~a:ious 

nat.icnai oounaaries. 

d. ~rivate NetworKs : ~edicatec sv5t.ems crea~ec 

As communication anc 
creat.ec. i nC: i · . .: id u:a ; 

soe:::iiications anci charac:.erist.i:::s 
ne-:;.;cr 1·:s 

sui":.ao1e- :::ia r:. i :::~;a: 

a:::i~.~ca:.ions nave evoivec as oe:o~ 

oi t.extuai pu:ses; 
Telephone Network !having voice ban~wid:.h1 
uat.a Net.work !incorcora:.in~ 

int.ell i2ence. 1 

ni:o:r. d iz i <cal sceecs ar.c 

Satel!it.e Net.war~ !ior connec:.icn oi remote ioca:.ions 
- uedicat.ed Networi: 1oesignec ior :::iar:.icu1a: 

usel 
:ic::.:.e·:; 

l.2.24 The improvements in the constituent carts or these net.worKs 
have brought about the oossibiiity oi event.ua· iy creating a singie 
net.work havin~ such an ideal comoinat.ion or oropert.ies that. ail the 
oresent and future imaginable modes can be incorporated in one 
sin~ie network to be termed "!nte~rated Services Di,it.ai Network• 
<!SON>. 

1. :. 3 By Functional Techno!ogies 

1.2.31 Teiecom network consists of numerous equipments which can be 
grouped as under . 

a. 
b. 

£ubscriber 
Switching 

tor Terminai 
Equioment 

> Eauioment 

c. Transmission Equic@enr 
d. Allied Equip~ent 

Various mater equipments fal!inq under these categories are 
in Figure 1.3 in the form of a classification tree. 

i isted 

1.~.32 These equipments are designed to perform specific functions 
which can be knowledgeably combined to form teiecom networks for any 
desired application. Each of these equipments is constantly 
undergoing developmental changes to improve performance, provide 
additional features, make itself compatible with improved 
technologies of other equipments of the network. 

1. ~. 33 ~:ey 

transition 
electronic 
I es pee i a I I 'I 

element in the modernisat:on of telecom has been the 
from manual to mechanical to electro-mechanical to semi
and fin&lly to fullv solid-state in various equipments 
switching>. Major leaps forward in technology are 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

t 
I 

5 

FIGURE : 1.3 CLASSIFICATION OF TELECOM EQUIP~ENTS 
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illugt~ated in Figura 1.4. 

l.~.3~ The second mator chan~e has been to process the intended 
•messa~e· twhich used to remain in anaiog forml. bv convertin~ into 
d1~!ta1 form wnich provlaed numerous advanta~es at ai: sta~es or 
the network. !t aiso ooened the door to addin~ •intelligence• to 
the network throu,n use ai com~uters and sortware. 

1.2.25 Additional Iv. oerfection oi radio technology through UHF.VHF 
~lcrowave. Mi: timeter~ave and eventually. to o~ticail has moved 
paraiieiv to other acivancemer.ts in eiectronics. ihese new means oi 
senain~ ana receivin~ si~nais have enabied increasin~ amount oi 
communi~atians a crags anv terra1n -- be it desert. rarest. sea. 
mountatns. 3~ace a~ ~aiacti=. The available transmissicn meaia 3re 
ccmcared in Figura 1.5 over time and costs. 

l • ..:. . 2t. innovacicns ~ouid not have ~een easv 
were i t not fer the ra!=)id r.:eveiooment oi Mic~o-eiectronics 

l pat-:!.~ u 1 a & i •.· 
ror brin~in~ together comouters and communications 
~·~om~unicat!ons• in ~~e wcr~s oi ~r. Shesna~iri1 or inicrmation anc 
autcm~:ion :•in:armaticue• as coined bv the French!. 

' .... -· - By Generations of Teleco• Systems 

: . .:. ... .: 7"he simuitaneous and rortuitous acivancemeni:: in 

is succint~v snown in FigurG l.6.Eac~ 
in ~he de11e1ooment .Jr new .5 w i t •: h 1 r. ~ • 

Each 3na ever·; ::3r ". 
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1.4 GENERATION OF SWITCHING '!'ECHNOLOGIES 
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FIGURE 1.5 TRANSMISSION MEDIA COMPARISON 
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Economic Status of a Country 

reiotionsni~ as a countrv's economv m:J'Je.: :'ram 
7 r. i s s n o u ' c 

•.. ; . 

ieas: 
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i 5 ~:sc inte!"estin~ tc ncte tnat :ei~com mav or 
ass:.::an:::e 1~ more eouitaoie distribution or crcsoeri:v. Figure 1. 7 

ooou•ationi 
e.:::inumies. 

aensi:v 
!'U! ~ i ::.a r t. s 

Cou~t!"ies s~o~ing ~re~t tirterences oetwe~n rur~i and ur~a~ 
are a13~ -:~:5e ~i:~ ~0nsioeracie rura1 never:~. 

te;ecorr: 

Aac~:ionai maaes ot "non-voice" communication oeveioo~d 
~ave aemonstrated amoie oower in 

in 
and 

accentuate~ tne ~ap oetween countries of dirierin~ economic status. 
7 r. l s r1.;,::; r u r '=er u i 1 v b r o u-; r. t home the mess a~ e t •:. de v e i o o i n 2 count r i es 

ieaciinz tnew to give increasin~ prioritv to rapic mooerni5~tion ~nd 
e 1< µ .:i n ::; l u ,-, .:. : t r1 ~ 1 r t e l e 1::: om s v s t e ms . 

l .. .:,.: Telecom Power 

I n t r.i s cent u r v the no o i o i i n i or ma t i ::> n l,, has 
e-rowin~ t-v.oonentir.si Iv. in:orm:stion ~enerated at 

u~~tu1 in ~natnec wnether :t Le ror weather 
one piace can 
.ai;ricul ture 

peoo1e 
be useJ 
1.::i.:::: 
matcned 

nea~th sclt-nce comme~ce or wh~tever. 

to accelerate oro~ress but also to avoid 
Tne growth in auantum & a~ailabi ity 

O\' a burgeon in'( in variet•1 and tor m. 
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exis:s not oniv as voice er text bu: a·rr as ~~:~. 

Jtten :n ~~-:1maae rccm .. 7riis inrorm~:ian ~a~ n~~= ·~ 

:rar.srn!~~ea ever a ~~~ meters or thousands or ~: i i 8 :n ~ : er s .. 1 n 

~ t ;; ; u .. - t :1 ·; 

t (! tree user 
int.~!~c:ioc 

~::: ua ~ : ·~· i !rt co: : .;, r. :_ .. 

:::..;e: .,, __ irr.:::io::ance or t.e1e:::om oe::ve:: :~:.Jr:: 

m:.~e :ne =cr:ect inrarma:ian rrc~ ~:s s~:..::=e 

ins:an:iv and in the required form . i t. a:so a. :Ci.JS 

u~e: suoo:ier in forms wnic~. 

oene:' icial ::-ansactior.. 

. - .. .. . -. --
t.e1ecom has ~ecome a hi2hiv 

c :· ur cu:1.:: 

l. • ..:.. _::: 

dvn-3.r.iic S-?C'tO't' 

com::iarisions ... ~ .... - ... -.. 

·_c 
mo:-e -:a~ric i. rto"ac!'-i o:..:: 

Th~ ugi: 

:o me:~ oestinations more economicai~v :har. 
_:_ r r.ii .: ! ow ave trans miss i c n a r..:i s a i: e: . i -: .:-

tecr.nc1ogv enable tcoav5 svstems to orovicie rounci-the-c1ock. 
ins:ar.! access to a:mcs: anv ces:ination across the ~iobe. 

' -. ?::. ... -· _ ..... The microeiectronics. boroer l i nE- bet.we~ r. cor.::::ut.e:-s 

nE-ar 

anc 
te.e.:am ls ras! d1sa~~e~rin;. 7nis conver~ence nas resuitec in 
~rea:er intei 1 igence oE-ing bui it into switching. transmission & 
~erm1nai eauipment evo1vinq new orociucts l services and exoanding 
the market. Services iiKe Fax.Eiectronic Mail. Video conferencing 
etc wnich were in the re~im or iiction a while ago are aireadv in 
si?nificant use in advanced na:ions. 

l.. 3. 3 Spread Effect 

l.3.31 Telecom and its h~nd-maiden electronics have become the 
fastest growing and proiitabie segments of manv economies. These 
indw~tries have qenerated con5ider~ble scientific advancement and 
applications which are aiding other sectors to modernise and grow. 
it would be hard to imagine, ior instance what the aviation industrv 
wouid be like without eiectronics and t~lecom. 

1.3.32 Telecom services can substitute for and are more effec~ive 
and more efficient in terms of time. energ.v. materials. and oualitv 
than all other forms of communication. ~ith a reliabie teiecom 
svstem. new forms of communication are generated and more 
productive ccmmunication patterns built up, through direct and 
indirect interaction with numerous production and distribution 
functions. 

1.3.33 Physical constraints on organizational communication are 
removed in various sectors of the economy, p~rmitting increased 
productivity through better management in both the public and 
private sectors, making it ~ossible to adopt different structures 
and locations. Rapid resoonses to market signals become possible, 
and access to market information is extended at vii lage. town, city, 
regional, national, anc worldwide levels. 
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7he cirec~ =antributian ~-

;:,;, 1111·J t 

socia. te i eohono:- ca i is. The wei i ::i~. 

ov wit~ :he ~~avis::n er f:: ·:. 

neeaed to o r es e r v e : i r e . n e 3 i t h • 3 11 c : . : :: ..:- : · . ._. . -"" : ·. ~ .... i :. :". >::-nr • .:.. 
w!th : : .: ·J:::S. ~ -? ~ -=- - - ... 

a:'=' t? ": ! i t ._, ~ «: = 
,. ~ = i: r. r ,-. -; :: 

~h~ dP~~io~ment or a snare~ ~ ,-. ;. • ; i ;:.. ,-, ;-. = • I 
~ountcv's mos: iefficte a::eas a:1c ; -.. 

poi iticai. cui turai. economic and sociai inte~ra:ion. 

1. 3. 4 Status in LDC"s 

i fl c:.:iuni:.ries. t:--1e ~ - .. . - . :r.a: 
investments in teiecom infrastructure werE given io~ c:i=r!:v ov :he 

7his is tete::om c.:in:.::u.; l:1q 

inf:-as:ructure r·e:;ui res hi?h investment ~i:h 
0-?.::3!..JS-2. 

1 on€ i eao time and 
dlfrusea ceneiii:.s as comoared to oi:.ne: inr:as::-u=:u:-a, i n1.·es :mer. :s. 
leie=om autriorities thereforE havE raceC obs~a:=ies in 

perceo:ior. that 
anu i:::1viieqeci 
income grouos:. 

teiecom services 
portion er the 

;::ur':he:. tnere was a 
conferred oeneiits or.iv 
ooouiatian trorei;;:ners 

tc a 
anc 

narrow 

""' • ..;. • .:.. - A : .:. i ~ s u ~ ~ • t he ': e 1 e c om s e ~.: ~ :.J r :.. n ma s : r:J e ' ... ' e 1 .::: o i n ; ~ o u n : : i es 
has su~iered from massive under investmen~. reia~ive bot~ ~o aemanc 
~nd economic return. Figure 1., shows :ne oattern oi ~rowi:.h of 
teiepnoJes over the last : decades in l~ seiectec countries 
ad1:anced. acivancinf and LDC's. u~·~ can cieari·1 see the sizeabit? 
~rowth in teieoones continuin~ in advanced countries inspite or 
their existing lar~e installed base of network. Jn the Pacific Rim 
g~untr:a~ -- which have made ~n impact on the world economic 
in the iast iew vears, there is virtual daub! ing of 
in'i~~~i~~tWi• evarv ~ive Years with pectoas oi even ;reater 
in the periods closer to their individual emergence. 
com~arison aiso reveals the gap the LDC's have to brid~e in 
own t~lecom set-ups. 

scene 
teiecom 
~rowth 

The 
their 

1.3.43 As a consequence of this investment shortfai I whatever 
services that cio exist !in developing countriesi are concentrated in 
the cities. A tvpical position in the early 80's for selected 
countries is shown earlier I Figure 1.7! More often then not, 
service is or exL1~mely poor quality. Tnere is generally heavy cal I 
congestion with a high percentage of unmet or broken cal is resulting 
in redial iing which further overloads an aireadv overburdened 
system. Poor equipment maintenance c.ften results in breakdowns 
resulting in long periods of no service at all. 

1.3.44 Governments of developing coun~ries now agree on the need to 
devote a much greater share of their investible resources to the 
telecom sector. The increasing scale of such investments is shown 
in the Figure 1.9. The figures clearly show the higher growth rate 
of investment in developing countries as compared to the advanced 
countries though in absolute terms , the latter are far ahead. 
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r.iau~~ i i.~ T~L~COHHUNlCATION EQUIPMENT EXPENDITURE BY REGION 

itE.GiON li3 ! Biii. % Growth 

1994 196Si-94 

NORTH AMERICA 30.3 41.2 48.8 4.9 

EUROPE 28.1 36.8 47.5 6.2 

A£1A 14. IJ 21. 1 25.4 6.1 
JAPAN 6. 6 8.5 9.8 4.0 
MIDDLE EAST l. 4 .::. 4 3.3 9.121 
INDIA 1. 0 1. 9 ::. 8 1121 • 0 
CHlNA l. l l. 8 2.8 9.S 
ASE AN 0.9 1. s 2.0 8.3 
OTHER ASIAN 3.0 

4. " 4.9 S.0 

LATIN A"ERICA .. 3." 4.4 S.1 s.s 
CARIBBEAN 

OCEANIA 1.2 2.Q 3.8 12.2 

AFRICA 1. 6 2.4 a. e 9.Ei 

-----------------------------------------------------------------WORLD TOTAL 76.1 186.,, 133.6 5.8 
-----------------------------~-----------------------------------
Source : Arthur D. Little Inc., estimates 
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l. 4 Socio - Economic Data of Region 

l. 4. l Demographic Data 

! . 4. ! 1 lmoortant ir:dicatc:-s of the ov<?rall .j:?mo~rac~.-: :3ta ·'-· 
the countries under study are presented in the ~aole oeiow : 

a. Area 
Arable 

- Forested 

b. Poem I at ion 
Mid Year !98S. 

- Urban 
Femaie 

Unit 

Miin. Sq.Km 

"' ~ 

Mi I l. N as. 
~ 

" - Growth 11984-89! " Estd. :!000 Mi! i . Nos. 

c. Density F e r s on s I S q • I-~ m • 

INDIA 
-----

-:i 17 ...., . 
55 
~~ 

;::i- -

-"'~ 
24 

49. t 
..., 1 "-· 

1042 

264 

CHINA INDONESIA 
----- ---------

S.57 :.9: 
HJ c 
14 66 

1.104 .. 
... ' ...., ..,_ -_ ..... _ --· -
-.e.s 50.3 
l. 4 ...... 1 ..;.. 

.i.310 :14.4 

115.4 g: 

1.4.12 China taos the iist of world oooulatior: io:iowed bv india 
while Indonesia is ranked at 5th. lnspite of differing ?eograohies ~ 
cultures it is interestin~ to note the ciose similarities in 
extent of urbanisa~ion which has direct bearing on telecom demand 

l. 4. 2 11ajor Resources 

1.4.21 The following table shows the comoarative position of each 
country regarding major national resources 

UNIT INDIA CHINA INDONESIA 
----- -----

l. Mineral Prodn. 11986) Mi l 1 us $ 5818 11296 8374 

Coal Reserves Bill.Tons 2 109 23 

Crude Petrol Bil I.Barrels 8 63 

Grain Output 11988> Mi I I. Tons 176 352 48 

2. Electricity Bil l ion 217 497 35 

Fuel " 71 80 79 

Hydro " 27 20 21 

Nuclear " 2 Neg 

3. Literacy Rate " 41 73 74 

Male " 55 84 63 
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::: ema. e 

- ~ :: :~om:. -::a i I v .:. c ·- ~ v ~ = 

:: .. 
Mar.·..::a:::~urin~ 

: • L.. :::: As seen from the statistics. inaonesia :s :-~ch ~r 

and fuel reserves. All the three re1v nrimari~~ on :.~er~a. 

~~."c:-oeiectr-:.::: power-. India leads in nuciear oower ?enera:.ior .. 
~~e :.nree c=~n:ries are se:f s~rf icie~: in iccc ;rains. 

.. 
r ... 

. . - -•. "'-. -= 

:and :. :; 
for:e . in China and india respectiveiv and 

;argest em~.~vmen: sector in tnese countries. 
ct :he ia:o~r force is enga?ed in the manufactu~in; se::.;:::. 

........ ..: Economic Data 

l.-.~l imc=rtant carame:.ers or ~noia~. Chinese ~ incone5ian e:::=nornv 
ar-e presented in :he io!iowing tabie 

Unit 

a. ?er Capi:ai GNP tl~67> USS 

b. uomestic Product <1987> Mil.USS 

c. Origin cf Domestic Product 

e. 

- Agriculture 
I r.:::us try 

- :?.111:.rv ices etc. 

Trade ( 1987) 

- Exports 

- Fuels g, Related 
- Agr i. g, Related 

- Manufacturing 
- Electronics 

- Telecom 

Mi!. USS 

"' " % 

" " 

INDIA CHINA INDONESIA 

300 

220.830 293.38\l 69.67~ 

'65 I 87 '65 I 87 '65 '87 

47 30 39 31 56 :;6 
:2 30 38 49 13 .3.3 
31 40 :,3 20 3: .:. l 

::. . -... -~ .. ; ... . ..: 

1:548 395"2 17206 

9 14 SS 
........ 16 18 ..... 
69 70 27 

:: . :.s 3.~9 0.2 
0.63 29. 01 
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-- ' - . - : ! !": : . ·;,; $ !eses 43392 1<&4S3 - -

- :.:: .:-=? : ~"~ . -==·: '!l , , 
- .. .. ~ .J 

- .... -- : . l· ~\.-:- a~ec ~ 16 14 6 
- !1a~u:-act:..;~ : 

~~ " 
"'?":; 64 75 . ·~ 

i ectrcnics ~ HL c;. - 0 4 . 6 ~ .... -· 
T ea ecom " 10. 5 ~ -. 6 Sc ...... 

L'>.32 A s-:.;;dy of the origin of domestic product of a quarter 
century a?O t!965 ... ~~- in brackets> as comoared to current cosition 
!!357: shows a marKed decrease in the ccntribution oi agriculture to 
~n~ GDF even thcu?n. in ':.his cor~esoondin~ oeriod each of these 
coun~ries has become seif-suff icien~ on this front. 

!.4.33 The contribution of industrial ou':.ou~ to G~F ~,s ?rown 
fastest in indonesia 10.8~ cer yeari foiioweci bv China 10.44~1yearl 

and then india i~.33%iyear; .. ne contr1cution of the services sector 
has aiso risen from 30% to 40~ over this period in india & Indonesia 

-. l .. 

same> time. 
has in fact reduced from 23~ - ~0~- in China durins ':.he 

:.~.3~ A revie~ c~ ~he Trade fi~ures show that whiist manufactured 
?Oods are a major imoort for al I three countries. eiectronics has a 
si?niricant share of imoorts in india. in indonesia. telecom 
constitutes a oredominant share of electronics imports. Fuels are 
the oredominant exoort from Indonesia as against manufactured ~cods 

fo:- india t. China. 

1. 4. 4 Infrastructure 

1.4.41 The infrastructure consisting of different modes of 
transport and co~munication for the 3 countries is as shown below 

a. 

b. 
c. 

d. 

e. 

f. 

I· 

Unit 

Road length km 
- Paved % 

Rail-track km 
IJater I incl. km 
inland> 
Airoorts No 

Int I. 
Radie 11988> 

- Transmitters No' 
- Receivers '000 No. 
- Persons/Set 

Television 119881 
- Transmitters 
- Reoeivers 
- Persons/Set 

Telephones 11987> 

No. 
'000 No. 

- Receivers '000 No. 
- Persons/Receiver 

INDIA 

1. 772.000 
47 

6:.. 000 
10.000 

95 
6 

191 
53.937 

15 

174 
13,200 

62 

4.420 
180 

CHINA 

983.000 
83 

65.000 
110.000 

80 
5 

571 
121. 212 

9 

5.400 
126,000 

9 

8.057 
134 

INDONESIA 

220.000 
39 

6.600 
13.400 

134 
6 

745 
21. 785 

8 

:91 
7, 112 

24 

890 
193 
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l. . ..... -:: lhe base of trans=or: ~r. .~~~a is dom~~a:ed ov road whereas 
~~dian subs-:antiai IJS@ 

rai!~av s~rvice is 
of 

known for ; .. -.. ·~ ~ 

is Cl30E 

inacnesia ; inj.,;s ov air are s~bs~an-:ia• 
over manv islands. 

. ~ -.. ·~~:na . 
raiiwa~ svs":em i~ Asia. in 

i~ view ~f coun~ry·s soread 

1.4.~3 The reiative arr1uence or incionesia as seen from ?er Gn~ita 
income is refiected in the hi?her ownershi~ ievei of radio and TV. 
india. with two-thirds the oer caoita income has half the radioiTV 
ownership of Indonesia. i1oweve:-. in China. desi:'ite ::>er cacita 
simi;ar to India. whiie ownershi~ er radio matches the :nconesia~ 
:::>attern. ownershi~ cf TV is thrice as high a~ even Indonesia. 

l. 4. "'"- China nas bv :ar nc.. ~ele~h~nes anc 
ccmoarati':Jeiy hi:e:her avaLa:::i: it·1 of pnones .... :::>oou1a-.1or.. incic. & 
indonesia nave n~ar similar a~aiiabiiitv t~cu~~ :ndia nas near;v 
times as many ohones as indonesia. 
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! NC· A 

GOVERNHENT POLICY 

Re~ional Linka~es 

: l 

ina1a. ~-a1:ist3r.. 

~La:1.::ns. in ::-.e 
the poo:.;iatior.. 

::1 .a n ; ; a o e ~ !'". • 3 r i : a n i: .a • ~ -::. = . 
=-~~; l u r~. • 1:"&.:: i..:. ~ • ..; :5 =· = 7: .J.: 

~e;ian wnic~ wi! oe :e:1ectec .as ar. 
network and croductior. bas~. 

cai.:tious - . . nl5 5e~st:lve r-?.a::~n~~i= ~x:en~s 

. ~ ~ : .: : .. 

- - .. - ... - -· - - .. .-.; ... .3 

l~ The 
aoo':..lt 

t.ooo:;:a::.nv or :he re;1or. i,; sn°.::H::-. ~r. Fig1Jre 2.1. 
mi~1ior. s::;.m~:. a:-e~ -- ., ......... . -- -·· .. .. 

wcr:c1 - ,,,- .. - ... _._. __ .. ,_,. ----
i...anc :ron:ier is aoou: :S . .:..L;..~ i.ir wne:--= a·= 

. . . . - . 
.a ! a n :: ~ : :. ~. ~nc~.an u~-.=.21ir.: =.:-:~an.:a 

seoara:ed by ~al~ 5:raits & Union ct Mvanmar ir. ~as:. 

2.!.!G :ndtan suo=on:inent is ohvsica! iv oounoec in tne nor~h bv tne 
Great Hima:ava f'tange. C.a;.- of Ben~al in tne- :as:. in::li.an ucean <South> 
& Ar.aoi.an ;ea ti.rest>. The region is thus well r.ia:-i-.:ec a:: and fc:-ms a 
distinct geographicai entity. internaiiv. india nas Great mountain 
zone !North and Narth-Eastl: Inda Gan~e':.i:: ?iain 1Central India>. 
Desert Region tUestl: Southern ~eninsula !Southi & islands oi Andaman 
L Nicot:>.ar. L.akshaijweep which iorms pa::-t or Indian Union. 

2. l. 2 National Objective& 

.::. l. 21 =:uccessive l!rOvernments. at ter indenenaen::e in !947. :ooi< up 
the daunting task of modernising the countrv involvin~. among other 
thin~=· deveiooment of natural resources. ~ore industries. 
transportation. education and telecom operation, oroduction. A key 
intention has been to spread benerits of deveiooment to the 
countryside to accentuate equity. create ~ob opoortunities. minimise 
mirJration. 

2.1.~2 The last decade has increased ~overnment. awareness or roie of 
internal and external communication in the aeveiopreent orocess. 
Consequently, efforts ir. the field ot electronics and telecomm have 
been inter.sified and increasinglv opened out t.o orivate and even 
foreign enterprises to accelerate the develooment eifort. 

2.1.23 Administratively, the Central Government, under the 
President, has 3 number of Ministries. each headed bv a Minister. 
The Senior Ministers of key ministries form the Cabinet. of whom the 
Prime Minister is the most important. Under the Ministrv of 
Communications comes the Department of ~osts L Tele~raphs and the 
Department of Telecommunications !DOT>. The separation of Posts from 
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.,:.. :: .. - " - ....... - ... -__ ,.. _____ .. 

- ~=·..=i: • . ::::-.: 

industry and Technolo~y Policy 

~. -· .... -- industrv was sou~ht t.o be con~:-~': 1 ec 

- . -_,·.:wcs -l:::ence - . - . -· ~-~:-E:;~ · .... =: ... a=i-:::a::or. ;..:;::;,:-:,·:o. 

. r. .::on~r.:, .• 

res:.r ic:. 

. -. -.... "'-"- a :i.:: 

::.: ~.i.;r: .:os:. . .. ·=-~ cua.it· .... =:::duc~s us:n; 

7he 5~'s sa• a ~urn-around in t~is situation and ;overnment 
be~an to i ibera:ise the controls. iowe: the taxation and ooen aoors 
to ourcnase or rorei~n technoio~ies. 7he ~0's are exoected to 
sµeed uµ this orocess and carry liberaiisation further towards a 
niz.rki?t economv. F:eserva.tlc.ns. oermlsslons. controis are exoect.ed to 
be limited to certain essential areas whiie the rest or the industrv 
is ur~ed to •globaiise•. 

2.!.34 The 1~~0's aisc. saw fast ~rowth of the eiectronic industry. 
Uith an active promotional policy impiemented by the ~eoartment or 
Eiectronics. a vi~orous eiectronics inaustrv ~rew in stature. Since 
the 1980s. government. reco?nising the limitations of the oublic 
sectoc 1n orov1din~ products and services. be~an to open uo 
production of seiected teiecom equioments to the states sector and 
later to the orivate sector. 

~. 1.~5 The new qovernment ln 1991 has ~ade maJor departures irom 
traditional policy by conditionally delicensin~ industry in ~eneral. 
In Telecom. the operation of the network is retained in central 
government hands but increasingly, manufacture of equipments are 
permitted to the private sector. 

2.1.36 Jn order to protect the indi~enous equipment manufacturing 
the Cau~rnm~nt has l~vied duties ranging from 100 - 150% on finished 
equipments. However. certain equipment imports bv DOT •re al lowed 
at conce:Ssion~l rat~ at d1Jtle:J. The lmoort of components are 
per~it~~d with ievy ot duty at B~-~~~. Th~ pl~~~ ~~il~ ~~~ ~~~-p 
raw materials carry duty of 40-S0~. 
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_.- R ~ D Approach 

-· : : .:. .:: :~ : .:. • .J :. : - ~-~ : 

i z. = -:: r a to r i ~::; u r. .:; e r t n ea:. m ::is ~ c : -: : , -:> r. :.. _ : n 
- . . .... - -- -- - - ·-
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• 
a=~ivitv ior :.e:ecom since :.ne :~~~s ~as o~~~ 

ir. :ne nancs or DGI wr.ich nas got its own t.e=nr.1ca; 
ur.cer :he 7eiecom Research Centre. This aeoar:.ment 
essen:.iai :·.· t.wo runc:.ions. Gne function was i(&[: to 

:::crr:.i n; 
hac 

::J:rcduc:.s :er ~anuracture 3nd use ~n :he 

an= 
o: 

=o. :a:>ora:.ions. 

indi;eno~s cro=ucts. !nev were ais~ 
ori· .. :3:..: 

r es:;;-=:1s i b.-: :o: 

: • .!..~ A::>a:-~ :com ~:--.is. each or 

na~e their o~n R&~ est.ablishmen:.s. 
m;r.!scu~ e t. c we: i es:.abl is!-1ed. 

the manur3c:.urin~ uni~s or ~OT 

These R~~ iaci;ities range ::rom 
wel I ecui:::::::-.ed anc i.1e: ! :''.Jnced 

:a~i:::.ies :s:.ich as t.ha-:: oi A comoarison oi ~ ~ G ex~~ndi:ure in 
\..," i "': h a 4: n t? ~ : o ~ ~ -? ~ r: .: ' s 5 r. ow s ': ha 1:. w r. i i e ~ n e !-tr~ : ' ~ ~ ~-=- n C :- : .:. m - ~ 

:;-.. ~ i'1 to l~ ~ iN=C1 or tu:-nover on i\ t. [r. ... soen.::s nardi·.· : . .:..,,.. 

:.1.~~ in !966. the ~entre tor uev~iooment c: Teiema:.ics tCuC7i 
was set uo with the soecific obiec~ive oi deveiooing an ina1~enous 

sw:tch in 36 months. 7nis time scheduie nas s:ioped out C-DuT has 
deveioped an E?ABX and ~AX of 128 ports and 256 ports. which are in 
use in the network. RAX oi 5!2 ports is under iinai deveiooment and 
wil I be manuractured within one vear. In !990 the TRC was 
birurcated into two. The R~D activities oi TRC was mer~&d with CDOT. 
There was compiementarv in this arrangement since the emphasis ot 
R&u in CDOT was on switchin~ svstems where as the emonasis ii. the 
erst while iRC was on transmi~sion equipments. ihe 
together R~u activities or ail telecom products 
control. The testing and evaiuation runct.ions oi the 
where consoi idated under a new department oi uOT 
Engineering Cent.re ( TECi. CDOT is now the largest. 
best funded telecom R&D centre in the countrv. 

2.2 ROLE OF TELECOftftUNICATIONS 

.:.2.1 Socio-Economic lmp~ct 

mer;rer brou~ht 

under central 
erst whiie TRC 
caiied ieiecom 

best eauiped and 

2.2.11 India ls :a iarge country with considerable economic 
activity. It produces ma~or materials such as steel, aluminium 
tertili:::ers, oil. etc, and has a very \ar~e a~riculture base. The 
country also has an affluent urban population. Though the 
percentage ot thl!il gector 19 smal 1 125%1 compared to India's total 
population, in absolute numbers the sector represents a market 
lar~er t~an many European countries. 

2.2. 12 While many parts in India are steeped 
isolated from world trends. there is increasin( 
which has to deal with domestic and international 
a major importer and it is tryin' to step up its 

in tradition and 
economic activity 

business. India is 
expor~s ur,ently. 
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To achieve al I this in an efficient manner. there is no ait.ecnative 
w~11 with 

international communication networks. 

2.2.13 At the lowest economic activity level. a vii la~e in lndia 
is physically small. At the other end of the social spectrum. some 
oi the lar~est metropolises in the world are in India. There are also 
culture differences over the country. Teiecom is absolutely necessary 
to to ensure the eificient interaction between such discarate 
entities. Further. tor government administration. the multi-tier 
government structure in lndia requires ilow oi inrccmation between 
Centrai Government at Deihi right down to the iocai Taiuka off ice 
throu~h various levels. Telecom is absolutelv mandatory ior 
achieving this eificiently rapidly. 

,., ., ,., 
'-• .._. - Effect of Country Characteristic 

~-~.21 lilithin the Union oi India. all varie-::.ies oi land iorms are 
tound. The world's hi~hest mountains. some oi the worid's iar~est 

rivers. areas with some oi the heaviest rainial deserts. isiands. 
piateaus. coast lands. plains. moabs. etc .• ai 1 exist. weatherwise. 
there are areas with temceratures perenniaiiy beiow zero degrees 
C~isius. trooicai rain r•:>cests. temperate ~rassiands and deseco:s are 
ai i found within India. ihe people are polygenetic and descendants 
or Ne~rito. ?~to-Austraioids. Mon~oioids. Meditecrean. ~es tern 
Erachvcep~ais and Norjs are ail round in incii~- There are 15 
~rrlcia: ian~ua~~s. The iast census iisr.ed over 1500 ~ii~erent 

diaiects as •mother tonJ?ues•. Being an ancient civi: i=ativn. ea.en oi 
these :in~uistic 3nc ~uitura1 entities hav~ existed ror :anturi~s 3nc 
have deveioµed their own traditions. It can oe aocreciatec that the 
~ec~nic3i dirfi:~~ties or settin~ ~pa na~ion.ai te:~cam 

:::orr.::::01Jnded 0·1 ;?eO;?rachi::.ai. ciimatic. ir.?uistic an.:: .:u • ':t..:ra i 
ciiierences extent in the :ountr'l. 

puuui'"'':.l•:.n 
: ·=-1.i 11: 

ar~ ~ ~aior mer.:~s 3nd 30 citv telephone districts 6 ma~or an-:: 
mi n1::l ! · iWi~h 

aiJo·,,e'. There is neavv ~se ior teiephon~s rrom the ~r~an :en~res 

' """ 
- I • 

::. .: ::.; 1 _,. : ; r : ·) : ". _a.' '/} '.; .:.lo. 

~ .) ,, ,, ; i 

••. ~-' ~.: t.' 

5SR 

Villages 

" 

" -J. in 

'.'it•~-?~5 

Rural Popln. 

" 

; .: 
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;::_4 
.3 n·~ 

ar.d 

man·, 
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:,:,:~ r~i ta1~cQ~. tnts d1stiL~ut~a popui3t~an lmpii~s t~at demand 
for local communication within a villaie is not an imcortant 
can~i~etatiu~. T~i~caffi wtil be t~quited to cammunicat~ wi~h other 
villages. with the taluka lsubdistrictl headquarters. nearest town or 
~istri~t heaaquar~ers. E~onomic interaction oi iarmers will 

principally be regionai and not national. 

___ .:.::.s 1:;..:.vt:!cnment. ir"ldustries. ~orporations. oani.:s. e~.::. whi•:h ha'.'t? 
ceaiinis with the viiiages. also have muitiievei administrative 
sttuctuces. For them aiso the need will be ror erricient 
communication wit~ mair. branch ofiices. district wtrices. etc. This 
a1so imolies that Trun~ Diailn~ caoa~ilitv will be recuirea. 

an efficient communication networ" in 
.2. :. • .26 To 
dive1'sit'/ 
to be usec. 

provide 
necessarii~ means aii 

To coce with this. 

techniques1met~oaE 

the teiecom networ~ 

;)r ':.t? ~ '2-t:Cr.t 

is di·~·ided in~o 

various operatin1 a~encies ctiscussec in tne next section. 

Organization & Manage•ent 

___ .21 7hi;, uperati,.J:'l 
ai teiecom ~ervices comes unaer 3 Minister ~r 

Teiecom The organi=a~ion structure is snown in Fig~re 2.2. wi~h 
in Figur\J 2.3. ir. th.: ~-==i~s a 
The Minis:r~ Jr E~~c~:~ni~s :.s more ;omo1ete oescri~tion is giwen 

second ~i~ist:-v ca~e i~to the scene. 
:ir':er the 

ina1Jst:-v in ~enerai. 

i :. is 

l :1 
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FIGURE : 2. 2 ORGANISATION CHART OF TELECOM COMMISSION ( ! •<>'J') 
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FIGURE : 2.3 TELECG~ ADHINISTRATION SET UP 
--------------------------------------------------------------------

- . . 
-_.:_:;':"(~: :;5 £ ~r, 

nea.:iea o·.- Chairman. "' ru: i :i::-;;:. 
anci 4 oart-time members. 

with fui l execui:ive. administ.ration 
an~ fina~:iai powers. 

than met.res ~eacied bv CGMs. 

:.. ~ u .~ 1 n ~ .a i : e r o ~ a :1 n i n i; • i n s ~ a ~ . a : :. iJ :-, • 

ooera~io~ ~ mair.:enan~e. 

Field admini:;~ra~ic:\ 'throu;~ 

:ircies. : Teie:::om iJisi:ri:::t.s 
,:aicutt.a l Madrasi ~ Coroora:icns 
I i 0 :- C 0 m b 3 ',1 i, L' e i n i i a S We i i a S f 0 r 

o:e:-seas ~ommu~i:at.ic~. 

5eoarate Proie:t ~eoartment iMaJor 
?re ject.s i. 

Maintenance ueoartmeni: 
faciiitiesl 

ion~ disi:ance 

Civil Uing headed by CGM to look after 
inter - district activities. 

5 ielecom ractories <Jabalpur. Calcutta. 
Bombay. Delhi and Kharagour. 

Satellite projects executed bv CGM 
Satellites at Delhi. 

Consultants Coro. 1TCILI 

38 Telecom Training Centres and 
l Advanced Training Centre at Gha=iabao. 

Manufacturing Corp. I IT I I 

--------------------------------------------------------------------
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...... : .. .r:. is ;~i~l 0:3ri·-1 

[11]7 

. : .:: ! ': -= ,:! • 7ne r:anch1se wouic nave :c r l n·.:: 

~~- anc :m:::i:emen:ec a::er ?.:>vernment ac~=-o~ai. This su:::.ius has 
~eer. au:: icier.: to ex:::;anci :ne network a~ raciciiv as cieman~ :ecui:e=. 

oe:::;a:-tmer.:s cannc: raise ii~ances from ~he :'inancia~ 

MTr~:....s ~ere 5et u:::; in ~e;hiiBo~~av 2s cor;:>oratior.5 raise 
install 

-·-·-

used 

:esui 1:in~ impro•Jemer.ts 

Injection of Techr.ology 

c.:ine 
and 

an C l s o e i r.; ;:: c n e ~ v :. :-. e ... · ~ . -: n ems e ! v es . 7ne 
wou!d use tne services oi s::eciaiist Consul~an:s 

raave 

na·Je 
:' rorr: 

a::. r o a:: so r.i e ex ;: en:. ~·1 e 'J er t n e : es:; • n e: :..- ;:i r ~: cover a? e • s er •; i :: es an c 
~erforman~e con~inues to be ciefi--:ent. New :heories anc 
a~~:i::a:ions ci larze ns:wcr~ co:imi5ation cou1d ne1= india i~ 

:.:>::i::>; :~e maxirr.ur. o~: c: tne iimi:ec :;;,sources s::iarec :-c: :eiecorr.. 

new :eiecom crc.::uc:s 
1arge!v :::ieen accuired t.!1rough foreign coi !aboratior .. As man.v 

t \' oes 

from 
:.36 :- .!. rms ha•.'e s!.::nec c:i: labo:c."..ions ;or 40 diii~r·en~ 

h.3S 
as 
c:' 
19 ~eiecom crociucts witn 1:: cii!ierent ;oreign companies 

different countries. A wide variety ~i technoio1ies 
inducted bv ;:iubi ic and crivate sectors and this creau~s 

are being 
probiem of 

st.3ndardisation at svstem and component :evei. 

:.~.43 while purchase of roreign technc:ogy has been rampant. past 
policies oi the government were restrictive towards foreign 
investment. Consequently. the number oi companies in teiecom with 
ioreign equity participation to any significant extent is very 
smal I. Thus technoiogy upgradation has been a problem and each 
change in technology has required additional purchase oi the next 
techno I og,v. 

2.:.44 ihe Government has recently been accelerating the pace of 
liberalization. The need ror investment and upgraded technology in 
telecom is acknowledged. Private sector is increasingly permitted to 
produce e~uipments which were a government monopoly earlier. 
Regulation of foreign collaboration is ioosening and we may soon see 
larger participation in telecom production by MNC. 

2.2.5 Available Mode& of Communication 

2.2.51 Most of the cider telecom services are available in India 
though not on geographically well distributed basis. Newer services 
I ike datacom. electronic paging, eel lular te!ephone, are being tried 
on limited basis at hi~h density centres. Figure Z.4 shows the 
services available in India and indicates a measure of their 
availability. 
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FIGURE : 2.4 PUBLIC TELECOM SERVICES AVAILABLE IN INDIA 
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FIGURE 2.5 TECHIOLOGIES II USE I~ llDIA 
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-- . - = :. -

• :: : :. ,j • 

:- .J f i~-::J::;:-=:: 
:;2;·_;:~:: .. -=-~ .. 
-:e.e~~:n~ ser~ice. :~ :ncia. the .::c5t ~: ~r::>~idi~= 3~c ~ain-:3~~i~~ 

wired te1ephone network in the coun:rvsiae 1~~ere re~enue is .o~ 

wQu.~ ~e ~nremuneca:i~e. :eiiuiar is exDec:ec :c c:o~iae .a o~i=~e:. 

easier and cheaper means oi providing rurai ser~i:e. Gne oase sta-:ior. 
:!n~e.:: :~ :he main network at a district town :an ta~e in the c:uster 
·:i: .a~<:s in tne surrcundin~ ~00 sq. i,.:ms. ~a:avsia :-.as set u::; 3E 

NETWORK USAGE PATTERN 

Internal Traffic 

--· .:,. rigure 

despite .c::.a: 

s 1: i ::::>e.:: 
: L; .... -

- . . . - - - -l~c~o o:3C s~a~:ec ~=--e- - - u~: -

--· .:.,. :=!10:.1 .:.:.'::n:. :ne ~ost and 7eie:um were :::>moined: t c, 

resu:: te.eco~ revenue was subsidising posts. une oi the reasons tor 
the s.o:.~ ;cowth Ct te1eco:.m in the l~70s was this cross subsidv_ 

separa:ion oi post irom teiecom the latter is better abie to depiov 

its resources. 

2.3.:~ w1tn1n :~1eco:.m ooeration. there is at oresent an eiement ~i 

subsidv for expanding the Fcural teiecom networi<. The Rural ne-tworl:. 
c.ei::.au,;;e ut 1ts a1stribut.:.d natuce. is more excensive to instali. and. 
at the same time. revenue is aiso less. Expansion of the rurai 
net~oc~ 15 a policv decision oi the ~overnment for social obiectives. 
The surpius income generated by urban networKs are used to subsidise 
rurai network. 

:.~. !~ More advanced services are now be~inning ~o enter the domes~ic 
network. A fubiic Switched Data Network has been created with m~ior 

nodes at the tour metros with 32 ports at 1~00 bps and 16 ports at 
9600 bps. Four minor nodes are located in four commerci.ai iv 
1mpcct#nt cities and in aadition 12 concentrators at seco~darv towns. 
The program original iy termed Vl~RAM now operates under the name INET 
:.~. lS nemote Ar~a Business Messa~e Network tRABMN> will provide 
teiex. fax. message communication and interactive datacom services 
throu~h ltiSAT. at speeds upto 1:0121 bps. The master earth station is 
located at Sikandrabad <UP>. which will be linked to Delhi by 
optical fibre. Upto 1000, subscriber owned microstations ~ Rs.0.:S 
M from ITI> can be used on this network. This service is already 
operational. 

2.3. 16 Mobile comunication tradio or cellular> has been provided by 
the domestic operator in limited areas of urban activity. However 
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FIGURE : 2.6 MAJOR TELECOM LANDMARKS IN INDIA 
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Privatr. Networks 

,-~;.;,;.:.-.-~. p~w.:1 r.,·~n:;u11-;;:1uc. ::.:unpanies. uii 

.and 
=ro::·.·:.::.~= 

o: 

.anc 

-· ..=., --
. r,c-- a~en::ies a~ i.se 

unaer unusuai conditions. These a?en::ies reauire communi::ation 
.c.. 0:2:1c.r1: 1u~u.Es!i·; f~m.:.te: wr.ere [•uT's own networi: is 

inace~ua~e. ~he DG7 often doe~ exoanci its own ne:work 
~ucn ce~ulte~en:~. cut this i~ not alwavs ?Ossi6ie. 
the ::on::ernec agencies set u~ and ooerate tneir 
inc:ud:n~ . ines :eased rrom ~OT where possibie. 

t.o accomoda~e 
in such cases 
own net.war~. 

:.~.33 Tne medium or the n~twork may be wired or wireiess. it wi: 
~e cu5:o~ aes!~nec and intendeo to proviae erricient commu-nications 
at oiaces ant to the extent required by the a~encies. The cubiic 
has no a=cess tG sucn networks. The requirements of these a@encies 
vary iroffi time to time and piace to piace. Sometimes part of the 
service is over iines w~ich ar~ leased from DOT. In tote. such 
private networks constitute only around 10~ of the totai. 

2.3.34 It may be added here that the CMC. using the !NET network 
is oi,;·.?ring 
coniorm with 
through use 
but dces not 

private datacom service in limited locations. To 
legal requirements, CMC offers a "total" service 

of >ts own computers. This is available to all users. 
form a business in the accepted sense. 

2.3.35 
a big 
only 

uata communications service has yet to take off in India in 
way. Thou~h computer use started decades a~o. widespread usa~e 
started in the mid 1980s. Even then, the simpler computers 
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- - 5 .' used in s~and a1one moc~. :;~~\J.J!.:~n-

Tne exce~ti~~ to this are some ;ar~~ c0~~ani~~ 
_,.._ a:-e r.:·.;. ~i lc•:a~icnai. .:;:--.. :; 

:.3.4 Rural Network 

: . , -· -·· -- .... 
• :-ie s~ecial requiremen~s or rurai 

ea:~ie: 

~ ~ --

::-.u.:.:.. ; ~ . . . -·;_; . 
:::ro·.·~:::;.n; ::::-:::e<te connection. tc crovi.::in? accessibi:i:v r_i:, 

~~~c.:~1~1 ~1. ::.2 iUiEr~ lr:i!'Ji:~. Tru: [,;,j"'f r • ..=:: ar?ve1~oec l.,.~ i.. :....·!.~-

sna:-i:i~ s·.r::;:ems tor iow trarric viiiage witr, privacy or soeecr •. 

~ ._. -.· - ..:: . 
-=-::. 

- - _·.:; ' 

:-. ·: ...... 

• .,;T...:. -_:. 

uooermost 
iur.:si nct~uik envlsaqes a 

.eve!. 4 main switching centres 
4 tier svs~em. At 
IM3Cl wi: i oe 1ocatec 

:ne 
.a: 

tr.c u meti~:. E.:.cr. .:.t these wi Ii oe connected to about 10 ?rimar·.: 
Switching :.entres l?SCl iocated at State Ca;:iital or District H'i or 
m~ti"• tnuu:::.-!.:si lucatlori. A nctwod: or aoout 319 :3econaarv .3wir.;::hin~ 

r'.entres !S.3Cl wi Ii be iocated at [Jistr ict HQ ievel. Finc.i i ..-. :_41i)0 
Te.:t1.a.-v 3~!t.:hlng Centres 17SCi coincidin~ with one or more 
iehsi:s. 

:.~·"" CQnnectlon irom HSC to fSC and between PSC wil I use ~ideband 
M i c r ow a v e . :: o a K i a 1 o r Sa t e 1 I i t e I i n k • 3 5 C w i 1 i I i n i< t. o F' SC b v t. a r r ow 
Dane Microwave, Coaxial or UHF. Connection between :SC's wii I use 
TAX and within SSC's UHF and cabie pairs wil I be used. 

2.3.5 Netvork Performance 

:::.3.51 Several parameters 
2.7 It is ciear that in 
exo.:.ns ten Qt the network. 
significant improvement in 

of network oerformance are given in Figure 
addition to the increase in services and 
the periormance or the service is showing 
the last 5 years. 

performance of 
communication. 

:::.3.5~ uespite these improvements, however. 
network is stil I below norms for efficient 
the periormance has improved mainlv in urban 

the Indian 
Further. 

eiectronic 
and even di~ital exchanges are installed and 
brin~s the "average up. In areas with older 

areas where 
new OSP is 

equipments 
laid. 
and 

This 
rural 

surroundings different averages apply. 
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:ne-

abcu~ :: . .;0c 

: ·.: :::~. 

--·-·- Telephone Services 

--~--- Figure 2.9 snows t.ne 
wni=n snows a widenin~ ~ap. 

;row~h in ~e1e=none oemand and suoo1~. 

!:.st.imate of •demand• is sub~ect.ive in 
the sense t.nat onlv the expressed or wait! isr.ed demand 
:r. manv 1oc.at.ions. the waiting pe:-iod runs into vears. 
a disincentive and peopie do not register on 

is cansiciered. 
Tr11s ac-::.s as 

tne waitiist.. 
Consioerln~ india's vagt .and growing nocu1ation. and the present iow 
ievei teiecom service. real oemand can be taken as a1most 
infinite. 

Figure 2.19 compares tne density ot teiephcnes bv :::opul.:.tion 
and ov are&. ! t 
absoiute ~rowth 

i;;; 

in 
ciear that even thou;n 
te i ephones. muct. or the 

there has been significant 
increase is nu:lified by 

C; t 

te1eonones mus-::. 
popuiaticn .• i".J .acroieve a oreakthrou':;h. ~rowth or 

oe at a rate very much raster than the groYth rate oi 
;:ioou;ation. 
:.4.:3 The distribution 
~arious teiecom regions is 

at teleonone exchan~e capacity 
summarised in the tabie below 

Area 

4 Metros 
6 Telecom Districts 

17 Telecom Circles 

A I I India 

Total I nstal 
01ill.> 

1. 75 

". 5a 
2.66 

4.99 

S of India 
Total 

35.0 
11. 6 
53.4 

UJ8 

in .!.9~0 

Wait- I ist 
UH I I. > 

0.50 
0.25 
0.60 

1. 38 

in 
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Text ~ Data Services 

.. :."':'.: :~.: 

anc ':.C a !esser ex~o?n~ i r. 
lli~ .. i-:n 

::ier vea:. in~:eased 

E!V~li~Llll't·. ur ~r.,:,:-Le:::.:. ~~:.~:' :-.a..:i .. i:io:-E wr.:..::::-.. ~:::=-~~ :.:--ae .;ro1..1-:.r. or 
teie~:-aoh usa~e. 

an eff i:::ient 
:; , ... u w :-. r:. 1 n r1 u • 

ano cos: errec~i~e mooe or ~~xt =ommuni=a~ion. 

~r :e.ex :!nes is 5nown in Figure 2.11 

C:oening oi suos:::riber eauipment instai lat ion nas 1ed to the 
at:~cnffient or severa. newer tvoes or ecuioments :s !ne teiephone 
!ines without mu:::h contrci irom the ooerating autnoritv. Among these 
~~e ~?AaX rAA, 2ofilDuter ~ommunication caras and so on. ~1: is 
unabie to keep trac~ as registration is avoided bv manv users. Manv 
oi these ace imoorteci thour;h much is avaiiac::.1e ~oca1!v .. :;enerai 
concensus is that growth is high though tne base ri~ure is smali. 

:. ~."' Status of Waiting List 

Ue nave seen earlier :nat with an existin~ ~~~u;aticn er 
miiiion phones. a i:nown waitin? iist or near1v':: mii;i."Jn exis:s. 
DOT 5aurce5 themselves estimate that :or a reasonac!e ieue! or 
teiephone satisiaction nea:iv ~0 miiiion addi:icna~ lines wouid need 

~·1en !:' triis 'Jere .:i.c!".ievec. teie:}ncne aensitv 
in ind i a w i I not even be re~oteiv comparabie to that ci deueioped 
:::aunt:: ies. 

: • ..:. • .:.: ir-. mt?tiu5, teiek ilnes ale avaiiaoie ;:ic"..uaii·; on demand. 
in other iocations. there are wait in~ lists. thou~n mucr. iower than 
tor teiephune,;. ~ith the recent advent or FAi. it is ciear "..hat 
usage of FAX is increasing rapid iv. Even internationai i.v. this is 
Pecomi~g the prererred communication mode. in aadition to orriciai 
connections. there are a lar~e numoer of imoorted 1smuggiedl FAX 
mac~1nes un~uthar1sedlv connected to teLeohone :ines. :terns i ike 
EPABX etc. are rr~eiy availab1e and no ~aitinf i~ reauired. 

:.4.~~ GOT revenues have qrown irom about ~s. 6-7 mil;ion in 1980 
to about Rs. 2~ billion <including increases in taririi. Ftevenue 
from telephunes still cons~itutes over as~ or this revenue. 
However. since 1987. revenues from MTNL t. VSNL are ~rowing rapidl.v. 

2.5 NETWORK EQUIPMENT DEMAND 

:! . 5. 1 Network Growth 

-: ... : ... t 

years to come, the growth of 
available and not by demand. 

.~.:.nii:;~ie?1l to 
network wi 11 

r t?4u 1 r .:me11 t 
be 1 i mi t c-d 

that tor many 
ov resources 

~.5. i: The new proposal put in bv DOT to the F~annin~ Commission 
is scaied !without reference to the neeas ot tne countrvl so that 
75" of investment reauirements will be met tri:>m internal resorJrces 
and the balance :s". through external borrowin~s. It is theretore 
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1 l kc; .. ;,-

sanc:ioned 
requirec. 

by t~e r:~ance minis:rv sin=e nc · ... :.::-=·ta:v 

- - -...:. ".::·. l~ 

·~U! 1 n.; 
Figure 2-12 ;t~es tne summac~ ar 
._, 1 i I G ' a n \ :J e t a l 1 s a c "' ~ t 'J -= r' :;. n Appendix A· 

sup::iort 

e•:::ui::i:nents 
The s:ated 

re:::t..:i rement ior tne Plan oerioc i.e. ror 5 ~ears. ;~is iE 

~anei se: up for the puroose by the 2o~ernmen: in :~aa. T!'"ie demand 
figures :;1vec1 
by Railways. 
Agencies. et.c. 

inc1uae net onlv ~ikeiv =~nsuffiotion ov 
Eiect.rical Power Generc:ning and 

t:L-7. out a i so 
[1 i s -::. r i bu t i n g 

2.5.14 it snuuid be nated that LOT recuicements ~ouid be estimated 
on the basis of the earlier VI II Pian (!991-951 prepared bv DGT. 
T ru~ c· e 1n. :: e: o i e: 4 w 1 i = rn e: 1·, t t u c 11.:; w •n i i f' : an , l :; :;, :. - ~ 6 1 i s s : i i l i n the 
process ~i finaii=ation. uur discussion~ 1.1ith DOT odiciais indi~ate 
".".r1"1t: ".".r,2 i=.:i;.;i•em2.-,;:.:;, it appiuveu bv Pla.nr.inf 2::.mmission. :::.Juid. in 
fact. be higher than giver. in Figure :..::.3. 

::.s.:: 

:.::.s.::1 
of t.he 

Local Supply· 

Ue give hece an overview in broad value terms oi the 
shortfali that Indian industry has to •catch up~. it 

1n ~enera l. 

extent 
shouid 

w ii I be 
increasin~ rrom year t.o year. ?ar~icuiar1y wnen new technologies are 
invoiveci (as ior eiectronic excr1anges. electronic telephones. fax. 
etc. l the yearwise growth may oe very substantial. 

2.s.::::: Given 
1990, and the 
the VI I I Plan 

below is the reported value production for the year 
average value of annualised requirement. obtained from 
figures given above: 

I TEf't 

Large exchanges 
Small exchanges 
Cables 
Telephones 
Teleprinter 
Fax 

Scale : Rs. Mill. 

PRODUCTION 
( 1998, 

5400 
94 

1300 
1900 
564 

80 

ANNUAL 
REQUIREMEtiT 

12366 
1750 

10126 
1067 
1585 
2018 

Some qualification cf the above apparent huge shortfall will be 
necessary. 

2.5.23 Main exchanges are increasingly going to be E10B produced 
from the CIT Alcatel technology ; the COOT MAX I is yet to be 
product1on19ed. 5trowger exchange production has been phased .out.; 
crossbar production has been phased out in the main ITI Bangalore, 
but is continuing at Naini Division since El~B productio~ has not 
picked up sufficiently. Private sector projects for main exchange• 
may be approved. to fill the gap. 

2.5.24 In smal I exchanges, COOT technology is the p~eferred choice, 
with ITI'• MILT for use in smaller <64 ports> applications. CDOT RAX 
manufacture has started ·"th 6 cornpanies beinc civen th• technolocy 
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FIGURE 2.12 SUHHARISED REQUIREHENT OF COHHUNICATION ~QUIPH~NT 

ITEM 

A. SU ITCHES 

TOTAL 

Smail Capacitv Loe. Exch 
Large Capacitv Loe. Exch 
Trunk Exchanges 
Transit Switch 
Teiex Switch 
Others 

B. TRANSMISSION 

TOTAL 

Dis;ital UHF 
Digital Microwave 
Sat.ei lite C.:imm 
Digital Coax 
Ornical Fibre 
Muitipiexers 
Under~round cables 
Carrier & VFT svstems 
Rurai Transmission ~vs~ems 

C. TERMINAL 
Teiechones 
Te1o:?orint8r 
:= 3 x 
P.::.vcnones 

TOTAL 

D. 

E. 

F. 

~~o8c~ex ~er~ina;s 

~~anomic ~essa2e 7erm1na1s 

DATA COMMUNICATION EQUIPMENT 

TELEGRAPH EQUIPMENT 

MI SGF.l.LANEIJUS EQUIPMENTS 

GRANO TOTAI. OVEi: ~.i YEAHS 

I Sea 1 e : Rs.Mi l l • > 

AMOUNT 

614~J 

57240 
45~0 

1.350 
960 
300 

78580 

1161 
5790 
.3093 

1a: 
.3z::e 
eesa 

-.7400 
149.3 

88032 

~c-' ,,,_ . .; 
10vVi: 

1.: :::0 

'-=-c:. ,.. •JI J 

27575 

19i.HH3'J 
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m······- demar;:. 

IT: ~ n ~ : ::- -: .. _ •_; : ., , I = 

• • • ,. ...=.. .) :- :-• .; • 

-· =·· -~ ; -
sc. since several companies ar.:; worl:in; oe i ow 

ma::hines :;ave oeen :Ju::. 
oroduc:ior. is :::; i::: i: in; u::;. .~c::::..::r::ir.; 

3: .:,;\,.,: : :J;.; r. 

LOCAL PRODUCTION 

Growth of Production 

.:.. ~. T rae nas oe~n ~:0~1n~ a: an - -

:. r. -- - . - . -. -
, ... ~ • J.. • J. - .:;". 5 .Jm-= 

·::::->W!'"". 

~i;ures are no: ve: t:.:· 

!.:io:?r:·_;r·.· .:ier ini:ive resu; c.s. 

Te1ecommun1cation ecuicments ::onst.i~ute 

eiectronics eauioment productior .. 
in i nd i a 
5ince the ciemanci ror teiecom 

equipme~t ~terns ma1n1v trom LOT. and sine~ DOTs requiremen: are no: 
mar~e: driven but budget driven. its growth rate has been stead~ out 
~ot spe~tacuiac. Tne tei~com sector's proauc:ion has been growin~ 

at tne rate of 26% in the past few vears. Details of production at 
s w 1 t c r. 1 ii:; s 1:st:ems, tcansmission media and terminal eauiomen: are 
?iven in Figure 2.13. 

:. 6. :.;. 

A 

r.enor~ .. 

.: . r:..: 

-: .. : -1 

teiecc.o;n 
2. 14. 

The oroduction iaciiities oi teiecom in india comprise :he 

a1 ~enartmental ~ telecom ractories ior outside 01ant 
bi DOT Companies ~ ::.eiecam companies for networi: eqot 
d) Other 1.::entr.:. l and State Public .Ser.:i:.or Vni ts 
cl Private Sector Units 

at t~iecom manuiacturers iorms an Annaxure B to this 

Public sector capacity 

Ir,,:. F• • 1:.1~ i-11; r. 
equipment 

i .:iii g ii 

I units 
Oi n ll t IH n ,::, v ~ r o t t h e 
coming under DOTl are 

maln factories of 
given in Figure 
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FIGURE 1 2.13 PAST PRODUCTION OF TELECO" EQUIP"ENTS 

?ARTICULA?..S 

Total Electronics 

Lar~e Local Exchan~es 

Strowger 
Crossbar 
Electronic 

RAX IElectronicl 

PABXIPAX !Electronicl 

Intercoms 

Telephone cables 

Coaxial cables 

Telephones 

Electromechanical 
Electronic 
Payphones 
Cordless phones 

TELEPRINTER 

Elmech 
Electronic 

Teltx Terminals 

Faes imi 1 e Epqt. 

1981 

679" 

270 
!17 

13 

1. 3 

170 

61 

1986 

700 
550 
840 

l.: 

160 

700 

570 
30 

100 
110 

1987 

472.H 

800 
76fl 

!.500 

170 

70 

1500 

640 
40 

HJ0 
40 

1988 

55000 

900 
700 

1600 

0.20 

300 

e 

1700 

840 
330 

70 
180 

2 

!SCALE : Rs. Mi!ll 

1989 

83000 

1000 
500 

4300 

0.76 

800 

24 

675 

840 
680 

35 
330 

1 

25 

1990 

92000 

800 
500 

4100 

1000 

16 

1300 

0.04 

1000 
9"8 

0.45 
0.03 

4 
560 

1. 2 

80 
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FIGURE 1 :.1• ftAllUFACTURING UNITS UMDlR DO! 

rii.GUl:Ci5 
tRs. ~ii:. i 

------------------------------------------------------------------------------------
• ieleco• rac:orv. C.icutta eoards. eo1es. Ca~ineti ~ r.ardvare 

2. ielecoa ractory. ~oabay ~ocai !Siu ray~nones. Cab1e ierai
nation bo1es. reiay rac1s 

V• 

... 

.. 

~-

ieieco11 rac~orv. ~ab.liour: ?oies. iovers. Cable ierainatior. 
Richaai ) naravare 

7~leco1 rac~orv. ani1ai 

ieieco1 ~actorv. i':ilara~?Ut ~ounarv i teas 

[Ti. ~an~atare ltAi lStrov~er. Crossoa~. CiiGit 
i!Al. crAoi. ieieonones. iransais-
sicr. Eauioaen~ 

itai ~are! l i MAi i5trov~er 1 

tlan~acu~ !!Ai !Elie: 
?a1~na: TAi lElrei 
Srinarar ie1eonones 
lialn! iranS1ission ::uioaent 

;, iiinaunar. ieiecrlnters Ltci. Eiectroaecnanicai L tin. ieie
~rinter. lloaeas 

e. ~lndustan Cabies Ltd. Coaxial cables. racer insuiated 
cai:Jies. .iei iv filled ?VC cabies 
?lastic coated vires Co?Der 
coated steel vires uotical ribre 
Cabies 

Graad foul 

ie!:.i~ 

332(.if 
::;.I( 
7~.it 

m;.ee 

SiiSi.ii! 

1683fl.H 

------------------------------------------------------------------------------------

llOt~ : l. un tile above turnover teieco• factories DOStec a loss oi Rs. 67 ltil l. Iii 
t. HTL ?OSted a ~ross oroiit of its. 461 ltil I. t. Rs. 18 ltil l. resoectively. 

b. !Ti is the aain ?laver. novever. othr oublic sector and state sector 
factories like BEL. ECIL. KELTRDN. UPTRON also produce e~ui?fents needed 
bv DOT. 
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44 
.-:.. . .; • 3 Or~anized Private Sector 

.::.6.3! The crivat~ .i .;...=: c: i :~ : :~ _: : -· - - ... -~ -

2.~.32 The a~vent o~ the orlv3te sector ~~ =~r~ai~ 1i~:~e~ te1~~~m 

areas has seen a rapid inc~ease in investmen~s anc ca~a=:ty in the~e 
ar·eas. The i11itiai euphatia hawever. has oeen shcrt-:ived since ~ne 

growth in telecom investments by the Government nas not matched tne 
steep growth in capacitv. Cansequentiv. manv ~r the private sector 
telecom units are facing demand constraints resulting in serious 
fi11~ncial difi1culties. A tew are trvin~ tc expart iar survivai. 

2.6.33 The private sector. however. has main:y been licensee to 
jji.:ii:li..i~,; ai.Jbac.-ii:11:?C e1-• .:1 cC{1.iipment vi;:. te1epr.cr1e instru•!?nts, E:PABX. 
Telex machines. modems etc. Joint Sector units are also aiiowed in 
th.: ~rea of 5maiier a11d medium switchln~ ~vstems. Tnere is now a 
1=1rospect of al I ty1=1es of switching ·equi1=1ments being iicensed for 
production in the Joint as well as Private Sector. 

2.6.34 The DOT has standardized on various technoiogies to be 
adoptec ior dlf ferent tvpes oi equipments. in the area oi swi~=hing 
systems. the system will be built around technoiogy from M•s. Ci! 
Alc.atei ut France. in the a.re.a af EPABlC. technolo~ies seiected are 
those from Mis. Oki of Japan. Jeumont Schnider of France and CDuT. 
Fut t~i~µhones. Mis. Ec1csson at Sweaen. 
ITT-FACE of Italy are standardi=ed. No 
permitted. Tutal uutput of this sector 
estimated at Rs.590 Mill. 

2.6.4 S•~ll Scale 

Siemen5 of Germanv and Mis. 
other technologies were 

in these product areas is 

~.~.ci Th~ email Beale sector in indla was traditionally defined 
as those units with investment level below Rs. 2.5 Mill. Recently 
this level has been increased to Rs. 6 Mill. Many of the Medium 
Scale units set up a few years ago, now come under the Small Scale 
def ini t-ion. 

2.~.c2 ~~U ~re generally started by t~chnical entrepreneurs and 
are characterised by average technology. 1 imited facilities. I imited 
marketing capability. average quality. etc. Their role in telecom 
has been restricted to supply of peripheral & ancillary equipment 
such as power supplies. mechanical-ware. etc. However. they have 
become the vanguard of sub-contr~cting in the Telecom field. 

2.6.S Sub-Contracting 

2.6.51 It is expensive to attempt certain types of low technology 
work f5uch as aetAS p~ess wA~•~ ~i·~~e sub-assemblies, harnessing, 
etc.) in the environment of highly structured public sector units. 
To benefit from the flexibility and agility of small organisations, 
His. ITI pioneered t.he idea of ancillary units. These are 
technically independent units to whom ITI assure• orders and 
provide• considerable technical •upport. This concept has by and 
large been successful though, such units do face extreme hardship• 
when order• or payments are not forthcoming from the parent unit. on 
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PROCUREMENT PRACTICES 

Procurement Size
0 

The 

Tnis five an 

; ' : ... " ::; . an 

:::aci:a: 
annuai 

i nves tmen-:. 
in::reas.:- er 

maoe cu~in~ t~E cas: 10 vears snow~ 

.::.~ ~- [1uring :.he µeriod 1985-8£ to an averai;e 
1989-30 a totai investment oi 

dist:-ioution or caoital 
aoout Fts. 78. 30 Bi Ii. was made. 

A t·rµi:::ai outlav is shown in Figure 2.15. 

:.7. 13 This requirements during the oast were met through various 
sources as shown in Figure 2.16. 7h~ bui~ or suµpiies continue to be 
from pubiic sector units. The orivate sevtor units cont=ibution is 
showing an increase. 

:.::. 7. 14 Of the totai 
onlv to the exten:. or 

purchases for 
ai:>out 10-1::!%. 

the 
The 

network. i ... port ::ontent 
levei of indigeni=ar.ion 

is 
in 

various systems being manuractured in india r.odav is hi1h. ~g. E10a 
switch has indigenious content or about 89 ~. CDOT RAX anci EFABX has 
import content oi about 65~. 1ne imoort content in equioments is 
iargelv in certain microeiectronic devices & electro-mechanical 
components.Most oi the hardware items. wound ::omponents. ?CBs. etc .• 
are available iocailv of required qualitv t. quantity. 

2.7.2 Procuring Institution& 

2.7.~1 Equipments used on the network are procured directlv by the 
network operators i.e. DOT. MTNL <Bombay, Delhi> and VSNL for 
overseas communication. The two corporations have considerable 
independance in procurement from local sources. DOT is kept fully in 
formed to obviate interface problems. 
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I FIGURE : 2.15 CAPITAL OUTLAY DISTRIBUTION (1987/88) 
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:.:.".'t::..ar t~uc.s m.st::~ a:1~ ~t_;t::JL :-:::~ • :5:-:.: i:·. ::ic·::~:. 

:-;~r-=3: • .. e:. 4:.h-? comme:-"':iat ~-:-_ar: 

.3 :-. .: .3 ~r:ai <::'l·:.ice is ::i.;ae . 

::-:i· .. ·a:.e ro: iow nor:nai -- . . _.:, .. ..;:;er.a::~:--: 

a;reement.s. in the pasL. were scrut.i~!.sed 

re~iew the need ~o imper~ the Lechnoiogv L 
t.:: i it wit:hin the &JUidel ines. This orocecure 
7ec~~ioa: ao~ro~al oi the product bv DDT 

is . . . 
~ow mt.:=~ sir::~.!~le~. 

is a!so 
::: i;,a:e se:::.;:;r ~anu~act.urer has :o t.ake :.his ir.9:C a:.=..:.:u~·-· 

Global Procurement 

:.n~ ;:-~ ::t.::: .01.: invo:vec. 
comme rcot? mir.ist.rv. inous:rie.::. 0 •. 

invoivec with the Minist.rv oi ;:-inance navin; overa~i sa·.· ir. 
:'i:aan~ici. oe'=ision. 

Le· .. '~_ .. 

'im::c:: 1 53 '.! ~ 

resources ot.ner reat.:iremt-nt.s, even t.r.CU';rt ir:::::.r: mav 
o e::: ! r ::. ::: • ~ an c: n e <:es s a r ·.- : r :::i m s u , e : ·,· net. w or 1: cons i o e r a : i ~ n s . 

:.7.3: in maier inLernat.ionai purchase ot ecui~ment.s and t.echnc:ogv. 
the decision makin~ is slow since number or institutions anc 
~overnmer.t oeoartment.s invoived. Aiso. 1ar~e vaiue :::ontracLs acquire 
oc;i:i::~l overtones in :ndia and even oeoates ir. ?ar:iament. ~on~ 

drawr. out oroceciures tend to escaiaLe costs. but introduces and 
eiement of ocenness in the decision ma~ing. 

~.7.~3 in 
(1ep.s.r ~me11t 

cont.roi has 

case of technoiogv procurement bv private sector 
or Electronics supervises ourchase or technciogv 
now been liberalised. it snould aisc be mentioned 

the 
'Tnis 
tna-: 

aoou: ~ vears a~o when Le!ecom was ooened to 
terminal 

the private ·3ector. the 
DOE ne~otiated technoio;v for eauioment three 
manuiacturers ror each e~uipment. The terms or the :::o: iaoora:ior .. 
the fees. e~c. were finalised by DOE and it was iert to indiviaual 
manutacLurers to select anv one of the three seiecLed coiiaoorators. 
or from COOT or IT!. This procedure has worked reasonably we!!. Ai i 
~anuracturers presentlv making these producLs are using techno1o~ies 

from one of the above collaborators. 

:: . 7. 4 Bilateral Country Linkage& 

2.7.41 The source ~f FE for purchases is a major consideration in 
anv decision making. Since India's network requirements are lar~e. 

continued import of equipments for the network wii I be restricted. 
A a~rt~in number a' svstems ~nd subassemblies are imported as part 
of technology purchase. 
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L eouioment ~ur=nase on.~ ':C a : irr.i-:o?c eic:en:. - -

Local Procure•ent 

-1 •I-=.,..._ Ur suu:=es 
ne t.wo :- i: are done more :ou:ineiv. 

·- ......... - - - -
11"' -- t•=J. ·-lo.I is 

mu~uaiiv agreed and supoiv is made. ,..o :enoer is in•J.J:ved. 'ienaers 
beccme necessarv when :nere a:e ~ere :nan one su=~. ie:s in 
in 

su:::ipiiers ens:.i:-2 
suoo:v ir. the event or one sou:~e :ai.i~;. 

_.7.5:. MT~L anc ~u: ha~e s:a:tec the ;:>ro~ea!.Jre 

rorward oraers on suppiiers who are vet tc s:art oroduction. T- -
~ ii 1 s is 

to encou:a'e indigenous manu:acture. :nvesto:s are re:u~:ant :o 
invest without some assurance or oraers since teiecom oroduc:s in 
india wouid have onlv one customer. 

:.7.S3 Furchase oi 
equipment is done at 

com~onents 

::ne i eve i oi 
r or 

::ne 
indi?enous 
manu:'acturer 

manuract•Jro:
and does 

of 
not 

reauire any decision by the teiecom networK operator. The source oi 
technoiogv lcoiiao.:iratur. aesii;ner. e.-~. invariaolv speciries the 
component and possibie sources. in the event cf knowhow comin~ irom 
a roreign coilaoorator. a pnase inae:;inous approach is ro:·1owed 
first with mechanical hardware rol iowed o.v oassive components. 
cumponents, Peas. eiectromechanica1 com~onents, etc. ;he last item 
to be indi?enised microcircuits 1depending uoon availabiiity:. In 
the oast imoorts were contra: throu~h a series of licences and 
per~its. but these have now been aoanaoned. 

2.5.74 Ma)or items or pur~hase are cou~ht from established 
companies in the large or mea1um scaie. Smal i scaie suppliers are 
limited to supplv of noncritical ~tems such as outdoor piant. 
mechanical hardware, etc. A 15 % prererence is given to local items 
over impotts another 15 ~to smaii scale -- alwavs subject to 
quality and delivery. 

2.8 MARKETING PRACTICES 

2. 8. 1 Local Marketing 

:::.8.11 The local market tor Telecom eoui.oments ral ls into: distinct 
categories Public network equipments (transmission t. switchin~1 and 
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~u~~~il~ei en~ ~~u1p~~nts. L0cal praaucers at equlpment3• ?art3 rar 
pubi ic networ~ have essential Iv to ~ervice the DQT. Thev have to 
t11':3t get tr.el,, pC'uduct approved bv DOT. A •ra~~ contract• is then 
negotiated with DuT. An arter-saies service back-up is aiways 
insisted bv DOT. The marketin~ oi subscriber end equipment is done 
bv foliowing standard marketing practices by havin~ a mix ot 
retail in~~ direct-sellin~ methods. 

:.e. 12 Ai most al i major world players in te1ecom have their own 
~r=!~es ~r ~e~resentatives in Endia. !heir concentratfon is an 
major switching ~ transmission ecuipmenc saids to DGT and some Ot 

tne n1~n end ~u~sc~iber eauip~encs. 7he tYnctions or sue~ or:ices 
essentiai iv centre around keeoing tabs on aeve1ooments in the 
~a£ke':.. t01icw1~~ uo tenaers ~ biddin~ to ~GT. ~r~uidin~ ini~~ai 

ieve1 or cec.1nicai i iasion g. support to DL:T and sei i in~ t.e•.::hnoiogy 
':...J ;Jr L'.'Z.T:~ .:::mc.::.o ies .::.na •. :lf C:G'i. 

..:. 8 .. - Regional Marketing 

:nai.::.n 
re?ion is ver~ iimitea. The other countries within ~~e region 

Asia 
race 

:~re1;~ -=x~~an;e :i~itaticn~ iusr. i~~e ~ndia dces. 
and 3ssisc3nce ror ourc~ase oi :e1ecom ecui~menc. 

7nev ::-ecuire 3id 
inci3 is not in a 

!.lhen aic :cmes ::rem .:seve:o:::e·.i .:~•..!nr.::-ies. it 
is iener3i !v :iec ~= succiv ::ram the canor countrv. 

- . 
_, . -- -
' -= ,. ·. 

..... , ..... '. 'T ,,.., .... -·-.:... 

-':!''·· .. • 

.. -~ ..::-
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~eom~:.:ies. Assembiy of iC's r-: on: 
una~~:a~e~ ior more compiex but ras~ ~ei!in~ 1-s. 
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~n ::ase or ~vbric ~i:ro :ircuits. tnere are 
t..:ni~s • 
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.. - ... -. -=-, ·.•"":" 

u .... 

mi~ro::::~ui:!: 

. -... 
::: :-- in; 

: r. i 5 ..:. ~ea .. 

: : : ~ 

.-.. .. 
::.a::.a.:::. ! ':.le-=:. ::1t-5~

: nc . ;;; :-:.!~•: :-~.i:-• • e:~.;.;:._·.:J.:;·.· .. 

: nC i-2- nas r.o s:.; i:on rouncrv or A-·--~ 1 -.:. 

:J : e s -:? :: : ~ • .. : • • oca: ion!: 
\ :: : . e -~. ~~' and manufacture is being aone by internationa: 

:iGE nas set up 10 'J!....:::i desi;n cen:res in incia 
oa:: i ~: : ·.-
ooene::: a 
assis:ing 
founcry in 

r;;noec:i o~.r UNDF •• In tact. i.!:..Si i'echnoio~ies oi U.5A has 
oranch o!rice in 2angaiore with the exoress ouroose or 
indian designers in iabrication oi ASiCS using their 
tne USA. 

:: . s .. - Passive Components 

_.S:.:: i'hani<s to a heaithv ~rowth in Consumer 
man~:a=turing ror severai d~cades, india has been abie 
a oase in manuract.ure or passive components of many 
esse~:iai :v seii suit icient for routine components. 
somt- -=xoort. Soeciai ourpose passives including SML• 
unt:: "Joiume requirements arise. 

:.0.~: ln the absence of anv strong demand for 
Comoonents. tnis area has lagged behind. Exceot for 
beginnin~ in Muitiiaver Ceramic Chip capacitors. there 
SMC in India. i'his is likely to oe a major 
manu:acturin~ technologies change. 

2.9.~ Electro•echanicals 

to 
Eiectronics 

establish 
and is t.:.rpes 

There 
are 

is even 
imported 

Suri ace Mount 
~. companies 

is absence oi 
hurdle wnen 

2.~.31 india is particularly strong in PCB manufacture with a 
number of independent companies in the field~ also major telecom 
equipments producers having captive plants. Few local units are 

caoaoie of oroducing mult1layer PCB's ~ inract some of them are 
e1Cporting these. 
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l:S, ir: r.a..:~. :i~:ls~an:.iai i~nor~ wi c.:>r1n-==":.::.::. :!"\'°?' samt2 

a- 1 es s e r e x t. e n -. • i n t he a r ea s •::> f r e ; a ·: : ;:, n ,:; s ·..: : ·- 0: :-• .:::- :: • 

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

=:-educ: 

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

indian manuia::t.ure:s i~ :~i:. 

ma r.u.:: . .:.;:: tu c er s 

speci:ications. 
m.!!nurac:urets t.o 

.:. re 
ma)or ;nciar: 

improve tne~: ~ua.i:~ 

:~ese areas ;esoeciai l~ connec:~:~ . 

Figure 2.17. 
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Wires r.. Cables 
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: :- "J~. 

_.::::i:nen:.:.. 

..J. : :-• .:= 

~.:cuirec 

:.:-. .:. ... :-. 

;..,; ires 
cabies. ManurdCt.ure-.oi Je! iy Fil ied :etet:::-1one :ac:..1es __ Cict.ica~ 

~lt:.fe ~aul0:.5 t.:iu f1aS Started and se!i St.:::ii:::ienc'. in t.n.:o -::mer i.:::il 
s:ior. :::ie a.cr.ieved. in tne latte: are.:.. ::ireser:t:·• t.:-1€"7 :: se.: 

it.Se~:: 

.... --· -·--

is a:s~ uncert.aken. 

Production machinery 

.:~:;.:.:.: .... 
Man~=-c.=~:..::-::- ::.:; :n~ 

~-~-Sl At t.ne cresent leveis or proauc:ic~. e.e~troni=: ~quip~ent 

manufacturing is accompiished iargely oy monua• or s~r..-automa~ic 

processes since the cutout does not justir~ tne use -- automated 
assembiy systems. Suitable machines tor manuai and semi-i-:~ ieve1s 
are ioca! ly produced. For more advance technoioli'ies ·;~:- ~MT etc. 
tn~ re~u1re~ macnines are not auai1ab1e 1oca; iv. 

~ 
~.9.52 General ~uroose Test Equipment :iKe uM~'s. u~: ... oscopes, 
F-ower suoo11es etc. are produced iocaiiy in collab::·;:ion with 
renownec names ; i..-e HP. Teiet.ronL:s. -~ouic et.:= Spec:;. :.;ea test 
~ouiom~nt& •including automatic test eauioment ior use -~ teiecom 
~te pie5~~t1~ ~e1ng lmpo£ted. It mi~h~ oe mentioned t~i: ~JT L MTNL 
tnemse:ves im?ort speciaiised teiecom test equipment network 
maintenance. 

:.9.S3 Environmental Testing of Teiecom equioment is :~=uired to 
ensure rel iabil.i,ty._. A wide range or simpie enuiro:-.n~~t.al test 
chambers is available from local iabricators to meet :·~se needs. 
Only the most sophisticated types of cumputerisec :emperature 
cycling chambers et~. need to be imported at prese-:. Though 
t.echnoiogicai capability to produce even such chambers r::sts. 

~.9.6 De&ign cent.re& 

2 . 9 . 6 1 Te I e com l)a s I on g been the pr es e r v e of t he Pub l i = .s e c to r and 
as such most ~f ~~e Design~ Development work has bee~ under the . ~ 

aegis of Governmen~I agencies li~e CDOT lwhich now a.i~ includes 
the Telecommunications Research Centre) and IT!. -~storical ly 
most of the research was done at !Tl. ror its own ;..:.o~. in its 
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f.iaURE 1 2.17 GROYTH IN COHPONENT PRODUCTION 

M; .. . . ~ ..... 
----------~------------------------------------------------------

COMPONENT TOTAL 

?AS5i\iE 

. ..., __ - -
··-- :::.1 u~;:. 

.--=·-~- .. ~:: -···. _, 'r.i..-

MAGNET.S 

ELECTRO-MAGNETiC 

ELECTRO-MECHANICAL 

CONNECTORS 

RE~AYS & SUITCHES 

OTHERS 

FCB 

OTHERS 

1986 

5894 

!218 

394 

117 

233 

~4 

836 

Source : DoE Annual Reports 

1987 

7888 

f =-= ......... -

1.518 

857 

270 

915 

489 

180 

268 

41 

587 

1301 

1988 

10258 

ti.:..:. 

": ~ -.._, __ 

329 

937 

634 

2.52 

339 

43 

698 

2329 

1989 

14488 

1.31.0 

4 ,. 
• ! 

1169 

808 

497 

63 

1072 

:.7 96 

1998 

15208 

257.:. 

1'J95 

984 

.380 

79 

1165 
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B. 

c. 

·!GURE : 2.18 TECHNOLOGIES FROM COOT 

SWITCHING EQUIPMENT 

l. 128 oort. KAli 
2~0 po r r. RAX 

'>J• ?Ai3X 
4. Automat.ic Caii v1stribut.ior. ::c::n:. 
-.J• MAX-M i400 - 1400 iine::;: 
o. MAX-L 11000 - l~.000 iines: 
7. M",i;-XL (.,le.000 iinesl 
8. iLU 
::::;. l5DN Units 

TRANSHISSION EQUIPHENT 

1. 215 MARR 
...., 

600 MH= 10Ch Eaot. • -· 
3. 400 MH= 10 Ch. - .. cqo v• ... ~in<?' le ·:n. IJHF Eqot. . 
5. TDMA Pt Mutl iot. 
6. 34 Mb [) i g. Mw Eqpt. 
7. 134 Mb Dig. Mw Eqpt. 

SATELLITE BASED EQUIPf1ENT 

1. SBRTN 
2. VSAT 
3. TOMA 160 Mb> 
4. Soeech Codec 

D. OPTICAL COf1f1N. EQUIPf1ENT 

1. 2Mb OLT 
2. 8Mb OLT 
3. Svnchronous Digital Hierarchv !Long Terml 

54 

Note - 1. Above technologies are already on offer or will 
be by 1993. 
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APPENUI~ : A utTAILEG ~EWUidEM&~1 QF COMMUNICATION EQUIPHENT 
-------------------- ------- ---" ------ -------------------------------

• ;...:.. • I ?.S MI 

---------------------------------------------------------------------
~WITCHIN~ ~OUl~MENT - -- - ... - . . . - . _.. .. - - - .. -. -_ _._..;i. .. -J ..... _ •. _ 

- - .... --::-.;::::: 

7runi: S1.::.r:::nin~ :.c::.t.. 7n:>. i ·~hh' . int? 
E ~ e :,: . : :'.;, 11:: 1 : ~ ,.; !. t. = r. :- u : :-~ _: [ ..; •J i ': i 1-; 

SWITCHING EQUlPKENT TOTAL 

TRANSKISSION EQUIPKENT 
uigitai UHF Svs~em 

a 1 3(1 C ;-, i . 'i m 1 s • 

Digital Microwave Svs~em 
ai _ ~ri: D1c1ta1 M'w ~mis. 

bl 4 i;HZ [ii~. M1 W im! s. 

C) b CH:: [Jig. !1, w lml s. 

dl 7 GH:Z [Jig. M-'W Im is. 

el 11 .'.';1-'.2 [iif. f'J1w 'imls. 

fl :.3115 GH2. [11;. H.·i.; Tmis. 
g I 18 GH2 [ii f. M,, w 

Sateilite Communication Eqpt. 
al [Jig. Ea!th ~~ation usini; TDMAIDSIDOT 
b ) '.' 5 ATS us i n g A A - 7 [i M tech . w i t r1 ri u t. T [l MA 

c) Extended c Band.' V.U Band Earth 

di High power Amplitiet 
1 ) 201.1 HPA ( 1-+ l ) 

11 ) 10161.1 Hf'A l l-+ l ) 

111) 400W HPA l 1. l ) 

iv) ~~~I.I Hf'A I 1-+ 1 l 

el SCPC Modem 

fl CFM SCPC Bays 

g> Low Noise Amplifier 
i> tQllJ deg.Ktl•ll 
til .. 40 deg. K 
h) e.~. I ite Antenna 

i ) 1" 

lHPA I 

Stn 

r ... : ·:.:: 

L'- • 

~~ ,_ .. 

i...'L: • 

[.CJ: 
F: . \I-= " .. -
:---r:,w~; 

:1:-:-
F~ 1 ·.:s 

l.1G'i 
F·owe r 
[!Q7 

[.11JT 
DOT 
Rivs 
rower 
DOT 
i='awer 
[iCJT 
f'.!VS 

[iu':' 
Rlvs 
[iuT 

DOT 
Total 
Total 
DOT 
DOT 
Power 
DOT 
Power 
DOT 
f'ower 
Puwer 

DOT 

-
~ . -= 
•.: L' • -

t • • i-. 
. ;· -- . -· .... _ 

~:0fl 

:sci 
:.::~ 

::,J( 

i.::.:= 

... 0f: 
360 
2si:.1 

160('1 
:3:; (1 

,-,::;A ·--. 
!l 
100 

:,:-: 

~0tl 

300 

16 

S0{' 
134 

50 

73 
19 

4 

~ 

1900 
100 
74 
l l 
75 

9 
1 

1 

i = :..' 
Si lti1~ 

.i..,.f1 
4590 
1.350 

t~ • fo. 

01.)0 
. --.t.....:.:J 

t2 
3(1(' 

. -
.3:1i.• 
2813 
30111 

1920 
680 

1000 
88 

120 
C,E, 

72~ 

:::ee 

.<+10 

1200 
300 
500 

80 
28 

B.0 
9.0 
190 

10 
133 

2.0 
30 

3.6 
1. 2 

10 

• 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



-
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

:. !. l '7. ;M 

i ·.- ' ~. :; I'! 

.. • - ...... io-' IU ~.4 .;J • .~-. ; .5 

.. • • I .L. .... .I.. 

iv; 
.:..:. mu, s lm1s • 

34mb1s rte~enerators 

Qc~icai Fibre Svstem 
,:.; ~1:.,,mi:;.::Twi:: 

5t5 mD'S ~€qen~rator~ 

ci S M~ _ imis. 

ei 2 Mb•s GFC 7mis. 

Mb·s ~egenerators 
t l i.:: F i tH· e opt. i ca i ca o i e 1 n ~· H 

8 Fibre optic.ai c.abie ir. km 
hi G Fiore optical cable in ~m 

ii 4 Fibre optical cable in ~m 
jl 8 Fibre seit supporting non-

metal 1 ic cable for spans 300 500m in ~m 
kl 8 Fibre composite cable power 

comprising earth wire built in 
opticai tlbre uPGIJ in Km 

Multiplex Equipment 
a1 FDM Mux 1Group Encisi 
bl Digital Mux 

lst Order Mux 

2nd Order Mux 

3rd Order Mux 

4th Order Mux 
5th Order Mu1< 

PCM Systems 
Underground Tel. Cables tin L CKMl 

Acce•sorie• 
Ca• pr••surl•ation equipm&nt 

Carrier ~ VFT System• 

i-'W 

[!C: 7 
l.1L:7 

r\.; .vs 
Power 
~:-

Fuwer 

F-01.1er 

F-ower 
LiOT 
?ow er 
Power 
[•OT 
Rlvs. 
DOT 
DOi 
Power 

rower 

[10T 

DOT 
Riys 
F'ower 
DOT 
Rlys 
f'ower 
DOT 
Rlvs 
Power 
DOT 
DOT 
DOT 
DOT 
DOT 
DOT 

~E . 
~:if' 

. " - ,-_ ....... -~' 

00 
llijti1 

!.9 
30 

14300 
3350 
2650 
3~00 

3::::9 

3.::;:9 

1500 

8580 
1050 
1000 

21476 
650 
190 

6830 
1£0 

95 
1596 

16 
39300 

790.36 
NA 
NA 
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.i. = 

.::.t 

-·--· 

·-· a... 

...... 0 

es 

... :. 

~. l. 

87:.3 
148 
117 
105 
646 

646 

l012l0 

441 
48 
47 

Q88 
30 

9 
314.4 

7.4 
4.4 

73.4 
NA 

5895 
47400 

NA 
NA 



TRANSMISSION EQUIPMENT TOTAL 

TWO WAY RADIO COHKUNICATION EQUIPMENT 
1a1 HF Transre~e1ue! 

i: UJui.i 

i i 7 ~rm t :1.:. • 

iii!!'ic.i~i!~ 

lC · Uiir ~~.:z:.ian 

! I !>Zs.St? 

ii~ Mo:::ii1e 
1d• Cord1ess Teieonone 
1e· Mui~i~1e Access ~ura: ~ac1c 

TWO WAY RADIO COMMUNICATION EQUIPMENT TOTAL 

PLCC EQUIPMENT 

FLCC Coup;in~ ~evi=e 
P!wtec:1on ;:;1.;11.ai; 1n~ ::.qp~. 

PLCC EQUIPMENT TOTAL 

TERMINALS 
Tei~pncnes ; in 1a~ns1 

Teieprinters <in tnougandsi 

Faes imi le Eqpt. in nos> Rlvs 

Pavphones tin thousandl 
Modems lin nag1 

i> Baseband Modems 
ii>Voice Band Mademg 
f'C Facsimile 
Videotax Terminal 
Economic Message Terminal 

TERMINALS TOTAL 

DATA COPIPIUNICATION EQUIPPIENT 
al f'acket Switch Exchanie• 
ii Medium Si::• 
ill Concentrator 

.. •.J. 

-._, L. 

-:..;u 

~CllJ'!O-i 

.. . Y'£ 

::.we:· 
.. : \/ 5 

-~J._j 

... ; ".'S 

r.. ' vs 
:ioT 
:o-

F-ower 

DOT 
F: i vs 
Power 
DOT 
F.ivs 
?awer 
DuT 
PCJwer 
DOT 
DOT 
Power 
Rlys 
DOT 
DOT 
DOT 
DOT 
DOT 

DOT 
DOT 

~f10fl 

!Sf>O 

500 
:;ac 
l4~ 

::fl.:' 

:S20 
~~(; 

:500f; 

.::: "(1 

9.;,00 
:s00 

:>0it 

~~00 

3630 
650 

88.25 
0.6 

l 
72 

0. 96 
0.9 
1 7" 
1~0 

100000 
75 

4450 
4000 
2500 
5000 

~5000 

50000 
100000 

1~ 

90 

57 

~.;_, 

l. l. 7f• 
s:.s 

125 

1.2 

S3(H~ 

30 
6 

25~0 

3S 
32 
85 

7 
10000 

1120 
60 
50 
54 
65 

1375 
50~ 

1000 

::::162..5 
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I 
~I 

- - -.: :: :. -::- :· ,_ - ... ; ~ '_. ~- : ~· 

JATA COMMUNICATION ~~UIPHENT. TOTAL 

- i.:.s oort.s 
t; SFMS 

. : I ;:;r f;:= 

ei Eiec~ronic i . .:-v Boarci - . - -r• ~1ec~ian1= ~ev eaai~ ~~~=e~t.f3~~' 

~· ?n~nc:o~ ~oncen~rat.ar 
n1 Eie=~rani= 2as~ Ma:n1nes 

EQUIPMENT FOR TELEGRAPH SERVICES. TOTAL 

Camoute~Lsa~lan rcr t.e&ecncne 
o!liin~. rauit cant.roi, dir-e=tor-·.
et"\ u u i :• '· . at r i c .:= au tu mat. i a r1 

~1 ~iaa: ~ec:1r1.:=r .. 
~ 1 i 
i 1 1 I 

.::iia~ Amu 
"0t' Amp 
..::,!)(- Am;: 

i ~·I 1.)0 AMp 
VI .:.: Am~ 

01 &at.t.erv Charger 
! 1 6"(1 Amp 
11 ; 3~~ Amp 
iill 1S0 Amp 
1 v l 75 Amp 
VI ..::,5 Amp 
cl Swit.ching Cubicle 
1 i 4kH11il Amp 
ill 2000 Amp 
iiillli100 Amp 
iv l 5l~" Amp 
VI lkl~ Amp 

di Float - batterv char~er 611.:. Amp DOT 
el Bat.tery 
i I 500"7 AH 
11 I 3000 AH 
iii>1011'1i1 AH 
iv I 600 AH 
v> 411'0 AH 
vil 120 AH 
fl Inverter 
il 1 ~:VA 

11> 6 ~:VA 

iii I 2u ~;VA 

l\ll 35 V.VA 

POWER PLANT EQUIPMENT, TOTAL 

~:'-' . 
L'- • 

:...· '- . 
. ' . .. - .. 

IJGT 

.;,0~1.:· 

l.. ~· ~_il· 

i J~)L 

~~L 

;;~0 

a.:::::. 
.:.0~.:. 

::.::0e 
s.es 

170 
633 

.:.765 
Hi70 
585 

170 
195 
438 

3196 
585 

11800 

340 
390 
76~ 

4012 
.::339 

:25770 

~00 

300 
~ 

1 

=L' 

;::.~ 

:...:l.
_0i.: 

6~ 

:11:.-
::0 (· 
1s~ 

:~.~ 

30 
88 

:.":.7b. 5 
59 

l (. 5 

36. . 
18 
.:,3 

H15 
11. . 

::1::. 4 

353 
::3.;, 
15" 

41'1.: 
145 

B.8 
163 

'°' ... 
1 ,., .... 

~wi;,2. u. 

---------------------------------------------------------------------
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CHAPTER : .3 INOONESIA 

3. : GOVERNMENT POLICY 

3. 1. Regional Linkages 

mi i l i or. s c. ,: ms : !ndonesia is 
CJ n 

some :3.667 i5:and5 ex~enciin~ i~ an archipe1aio ror over 5000 kms. 

3.1.!: Ve;e:3:io~ ~: the =oun:rv ran~es rrom man~roves & swamps 
aiong :ne 5;.;mc.:re- i- !:a! imantan coa5::-i ines. Of the total area 8% :.s 
ar.a1:;,~ •. :H\c i.. ::Jvt:r : ... ::·-:nir::is is i.;rest or wcoci-:ar.c. ?.etween the two 
ocear. sne:·Jes a: £un::;c- <Ma;avsiar. i, inoc-chinese ext.ensionlt. Sahui 
1t:r11.:.11.<i.:l:11! :::er.. r".uf":.h~r-;-, Au~:r.:i:i.:.1. the l..esse: .=.ur.·:ias. ::ne Maiui(;;, 6. 

Sul awe:: 
i i an,.:~~ 

rorrr. the isianc summi:s oi subacua:i~ mour.tair. ranges 
::::ominate 

Indonesian hy~roio;i::::ai ~rofiie . 

3.·1.:.=· 7ht? 177 mL:icr. ·.!989i is S!Jread 
within ont-
au?:onomous 

metropo:itan district 
districts ~ :4 orovinces. 

l.iakarta Fta:1a:. two specia! 
Acout. 25~ of the cocuiation 

iive ir. uroan areas. In 19c38. JaKartc nae a oom.:12tion 7.3 ir.iiiion & 
Sui" a r; .:i ·1 ~ • 

mii:ior .. 

rail iength 
t~~nspoct cav~rs roa~ 

kms oi whicn onlv 110 

over 

.en;~~ or ::0.000 kms ~ 

~ms are eiectrified. 
in~anesia is connecte~ wtth otner o.arts oi ~he wor.d bv sea 
partsl & by air having 6 international airports. 

1 has 8 

3. l. 2 National Objectives 

3. i..::1 lndo11esi.r: ls .a republic headed bv Executive President with two 
legislative houses -- House of Peoples kepresentatives' ~. 'Peopies' 
Cunsuit~tlvt: AssemQlY. Tne President rules with the assistanc~ of an 
appointed cabinet. The members of the cabinet formulate ~ implement 
various socio-economic policies. The plann~d d~v~l~om~nt in th~ 

republic of Indonesia has been implemented in steps based on 'Five 
Year Development Plans' IRepelitai. 

3.1.~2 Indonesian planning comprised S plans of 5 years each to cover 
25 years of Stage l when the ob5ectives were to establish the 
groundwork for a just and prosperous and unified society in a 
peaceful ~ orderly way. The thrust to attain this was through 
economic growth with increasing reliance on own resources. The 
government assumed an all embracing role during this stage by 
investing in all aspects of the economy, especially inifrastructure. 
In the early plans the establishment of surface transport took 
precedence while telecom attracted priority only in the JV & current 
V plan ending 1993/94. 

3. 1. 23 Under 
rested with 
Ministry of 
investments 

a Presidential government most resources and decisions 
Government. With tourism being a major forex earner, a 

Tourism, Post ~ Telecom guides the policies and 
in these three sectors. However, each maintains i~s 
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5-=- : -_ : : ~-. 

..:; . -. _ _. i no us:: r ... .:. r: 

W i: :"'o asse::-::.:i: v 
.:s :: : i '.' i :. ·.: 

ir:t:::iorr.e.j assemo:v 
ex::ie::.s 
items 

in !98C's Gove::nmen:: nas emcnas~5e= ~n e~cc::.s 

electronics t~ooed ::ne ~::io::i~v .is:.. 

Industry ~ Technology 

.; . .:.. . 2 ! 
cian 
Appi1~ation oi 7e=nno~o;~1 is :ne res=c~si=:~ ~overnme~:: a~en=~

advises the ?Overnmen:: concerning na::iona: ::io:icv io: de'Jeioome:1~ 

a;::iµ: i~aticn 
consu!t.an::v 
pcoi;rams. 

oco.;cams. 
ser-'Jices 

Acidi~ionaiiv. it -=-~s:, ~rovi.:ies 

ror impiemer~in; ::e:::::hnG i O';'.' 

ihe a2enc·.- nas a c::ucia: ::oie in e 'J a i u.;; :: in~ 

a. t:? '·' is.:. r ·~· 
deve:oomen:: 

:nous:.: ia. 
sectors. in preparing ~ supervising inconesia~ oa::as::a::ed 
in various sta?es oi development. 

cor:::Janie::: 

":' ":; -} 

.... .....>- in 
h.:.nds or 

!.he eariv pi.;;ns. roie ct incustri.:.; ::Jeve1o:::iment :.:s•; ··- tne 
the governmer1t tespeciai iv in :e:e::om1. 7ne ;_; ?;.3r. ·. ~~~~-~::! 

to 1993-9~) 

increasini; 
anci l iaries 

nas seer. movement oi incius:.riai 
pacti~ioation a: 
and sut-assemblies 

orivate sec::or not 
but a1so comoiete 

::io: icv ~c e:ia~;e 

en i ., i r. 
eouioments. svstems 

tand sometim.::s o?ven turni.:ev instaiiations1 tc. tne o:Jera::in; a;;..:.-nc'.·. 
Recent moves towards priva::e ooeratin~ agencies with "revenue 
sharing• agreements ace exoected to add new resources needec tor 
raster growth of teiecon:. 

3.1.33 i.lith 
& technology 

the P.uoiah now freelv convertibie, the 
is ic.oseiy controi ied 1reporta?e on!•11 

i ni i ow 
exce::it 

or oian: 
where the 

entrepreneur wants soeclai concessions and beneiits cai iin; ror 
government to auat1tv n1s proiect ror the same. We are inrormec 
that import duties are low & steoiv graded tram ~0~ ror enc
equipment. 30% for technoiogv: 20% for sub-assembi ies. t.c ::.~or iess 
for most components and materia:s needed in eiec~ronics. The 
parastatai teiecom operator tPERUMTELi is howe·.·ec rree rrom imoort 
duties/,,. ta1<es but has to pav VAT on locai items. 

3. 1. 4 Local R ~ D Approach 

3. 1.41 Research. Develooment and Engineering proceeds in a iow ~ev 

in Unive~sities, ?arastatal Laboratories and Producing Entities in a 
varying mix aiong with infiow of foreign technoiogv as needed. 
Monitoring. Assessing and Recomendatorv roie rests with BPPT. which 
comes under the Ministrv of ~esearch and Technoloqv. This 
assessment is mostlv at times when Parastatals wish to import 
t•chnQiQgv. Private sector otten makes its own arran~ements tor 
technoiogv fiow. 
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- 41 ~. ~- :nom3<Jr .. 
- - ' r-~·-n. and other coroorations had been uncierta~e~ maini~ i~ tn~ 

~adi.o Equiornents at L:Pr 1 1nconesian acronvm for 
Eie:=tron1c Research ins~it.ut.e: . .5e·Jerai or ~ne re:;~i:s 

cratot~oe sta?e anci custom suoplv. While Li~! :ontinues 
research oro~rams its en;ineerin~ :aciti~ies ~re seoarateci out 
an or~anisation ror orocuction of Proiessionai Eiectronic ~tems. 

:>eer: 
it3 

into 

The LEN !~emoaga Elektronika Nasionai I- National Eiectronics 
i 11 = :.. :. !. u t e - -
resoonsibie 

is a 
for 

~overnment research institution 
research into technoio?ies in 

that has been 

~EH aisc supoiements ;ccai eiectro~ic inciustrv 
to suopiv equioments to the ?Overnment primari1v 

ca pa o ii 1 ti es. 
in areas where the 
As an electronics 

research institution LEN aiso supports industry 
research l deveiaoment i orovidin? resuits to be used 
for the national betterment. 

by 
bv 

conaucting 
inaus':'.rv 

3.1.44 There is limited research~ develooment performed bv private 
sector units who concentrate instead on assemblv. The industriai 
eiectronics sector's R ! D efforts have been iimited to aesi~nin~ 

eauioment ~ svstems. 

3. l.45 Co-ordination between the government research i private 
sector industrv is carried out by the industrv associations tha':'. are 
mew.be rs or Indonesian Chamber of Commerce ~ i nd•;s tr :1 1 r:A[• i AN-
1 ndones i a i to encourage. create & develop industry. Among the 
associations reia~ed to electronics & telecom are 

a. APHATEL -- the Indonesian Association of Teiecom. 

b. The Gabungan Elektronika -- Electronic Association. 

in addition 
govt?rnmt?nt: 
trainin~ of 

to servin~ as a liaison between entrepreneurs & 
these associations also undertake various oro~rams 

entreprener;rs. 

3.;: ROLE OF TELECO" 

3. 2. l Socio-Economic Impact 

the 
for 

3._.11 Ag the economv has ~rown and modernised. telecom has not 
been C1ble to 'keep pace with its exponentially •;rgent role. Firstl.v 
;.n !;r,,:. ti.int:r.i.:;r,i11g .:it th.:: guv.::cnment itselt. its reach. power and 
develoomental efficiencv especially to the far flung islands is 
ii~iitl~ iitt,;:nuat.::d, The gpread and reach of even essenti~l 
infrastructures outward trom main cities as to that eKtent more 
difficult. 

.):::~:.! Thi.;q, ffiii_i.:;r 1HHvice:3 :;uch as railwavg, power. oil and of 
course the security apparatus have had to make their own investments 
in telec0m. The result of this fractionation is the less erficient 
scattering of equipments. consequent non-co-ordination, considerable 
duplication. It is estimated by ~arid Bank that simple 
coordination: balancing and management of eKisting plant could 
cheap Iv add another 15"' to 20~ more Ii nes and subs;tant ia I Iv better 
service tor eKisting I ines. 
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3.~. 13 Service ig largely concentrated on the island of Jawa which 
contains 6 of the most prosperous cities <Indonesian Telecom Circies 
IV to VII>. In 19813 these consumed 470.000 out of 830.000 lines in 
service. Other islands though ~~regating much lar?er in area have 
but the remainin~ lines and poor service. Need and scooe for rurai 
telecom is indeed high for spreading new deveiopment to the outiying 
islands. 

3.2.14 Even in the well-served areas. connections to government and 
next to business take precedence over residentiai service. Thus 
waitin~ lists and years of waiting are especiaiiy arduous for 
residential lines. In Circles VI I I & iX for exampie. the wait list. 
is 4 times the lines in service. 

3. 2. 15 In the recent years of national r:levelopment: Indonesia's 
high economic ~rowth rate was obtained partly as a result of much 
improved teiecom facilities. The hi?h- cuaiitv transmission through 
the international telecom satellite 1 INTELSAT! svstem. the PALAPA 
domestic satellite svstem ~ the international submarine cabie 
syst~ms were the major contributin~ fac:crs to an accelerated 'row~h 
of the industriai sector. 

Effect of Country Characteristics 

3.2.21 The archipela~o structure of Indonesia presents an 
especiailv intricate prooiem for teiecom 01anners. the concentration 
of power and to some extent urbanisation on the island of Jawa has 
pre-emot:ed. al I the planners attention in the past. Current.. nians 
however have addressed the need for new modes or transmission to 
economically reach all parts of the country. 

3.2.:2 Thus satellite-based communications to various isiands 
form an increasin~ parT. 01 t.he transmission neT.work. in view or ~he 

li~ear stretch or distances aiong the narrow archipeiago. microwave 
rou~es are essential for the ~round sec~or. Lon~ distances and 
intervenin~ seas. maKe cabies highiv investment intensive. 

3.=.=3 Another factor having a maier sav is that the rich 
of lndones.ia. 11e in the iess-ooouiated regions. Thus new 
and new territories can be ooened uo mere rapidlv when 
reaches them adeauateiv --- another fact~r strengthenin? 
for sateilite-oased teleccm for Indonesia. Fi~ure 3.2 
teiecom mac of Indonesia with current & fucure covera?e· 

"':) .-. ~ 
•J. - •• _, Organi~ation ~ HanagQment 

.3. 2 . . 31 !j n .:i er 3Zl?n:;i~:: 

PE?.. U MT E i.. i o r d om es ~. i 1: r.: 1; :: i i r: n e c w c r K ~ r. rj 

in~erna:ionai trarfic. 

1; s c ..=. ~rn i1 i : 1 •) r. • 

~-"" 1) 1) r. h >:? r ~ .: 8 Ii:; ~ .:. j 

nermit:e~ P T F; a i a r: a n s a t1 a ;: a ri :. • • r- .;;: r ~: ~ ::; ;, t o r :• s m a i . ::; 'J • 

·) t , : ,~ 1 1 • J l .> r - ,n .~ o i i '? ; a nrJ :- .; r .: . :; ;n ~ ·; ~. l . ; ~ :; t .:; 

r es •J u r c es 
pro~ecr.s 

t:e1ec~m 

t.he r.i::ed 
shows a 
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~3A7 ~a.in:v c~ncentr~t1ng 1n metros. Both are p~luate 
wi=h ~e~e~ue 5~a.!ln~ arran;ements with PERUMTEL. Both 
basec. 
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owned - a~era:ed t; t~e separate ?arastatals icr oi~ 1?~~TAM!NA1 

t' a. ~ i w.:. •: =:. t ? .J LA : • e l e;:: t. :: i c i t v l P L ti > a n d • th r o u ~- h - l ea :s '? d : i n es o ·: 

lar?e business hc~ses. Gperationai lv: however PERUMTEL is the 
dominant ~ntltv naving maior say in routes allotted. tariif sett.in~. 

exoansion anc sc on. 

~.:.3~ Ouer the vears tnere have oeen several or,anisationai =han~es 
in tne ooeratinf and croducin~ bodies. 
ha.s cee~ arten reviewed. ad~ust.ed 

Management of PERUMTE~ itse;f 
and modiiied ~!th ne:= or 

bi:aterai and mu!t.iiaterai ag~ncies in view or various aids anc 
ioans it receives. Such funds are however made a~ailaoie after cue 
consici~ration ov MTPT in consultation with Ministry of Finance. 

- .... .j.-.4 Injection of Technology 

3.:.~: As PERUMTEL nas grown & modernised. it has received inputs 
oi consuit.ancv aion~ witn financial ~acilities from Beigium. ~ranee. 

Germany. Hoi;and. 5weae~. Japan and multilatera! a2encies :iKe UND~. 
Uor ic Bank. Asian [•eveio!Jment Bank. Such assistance is ir. :'orm or 
extended consuitancies ranging from olanning to training as wei 1 as 
tnorough evaluation of the whoie sector from time to time. 

been executed on 
suppliers. This 
plant but also 

3.::.42 in addition. various major expansions have 
basis of turnkev pro,ects from various forei~n 

includes not only supplies and installation of 
extensive trainin~ of staff locally and abroad 
technologies. 

in the newer 

3.~.43 Producers of equipment (parastatal & private> also acquire 
new technology as they move from one ?eneration to another of 
required equipments. Other than the role of BPPT. the;e is no 
speciiic 1estriction to the injection of technology nor is there any 
preference as to the source thereof. With a convertible currency. 
the manufacturer is free to reach any agreement suitable for his 
work provided he can raise the resources. A tax of 35% on know-how 
feos applies. For telecom projects <which are largel the constraint 
of funding leads to use of bilateral aid which in practice lif not 
in theoryl cioses the option of wider procurement and greater 
contribution by local entities. Unbundling of such bilateral 
packages becomes difficult in view of concessional funding offers. 

3.2.5 Available "odes of Co•munication 

3.2.51 While the Indonesian network includes most of the modes of 
communication, the availability and performance to different 
segments of the public varies. As may be expected, Jakarta !capital 
city> along with its corridor to Surabaya (the next populous city> 
has the maximum facility. Many islands on the other hand have 
little or no telecom contact. 
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·.- : l •::"' 

e~:abi i5!"'l~:i over a ! on? :ime. :Ji course .. 
:: i :: · .. 

res~ !S no~ oniv due to ciffere~! 2enera::ion3 oi eauiome~:s 8U~ ais~ 

t for.: inan.:r~e1nent ..::: :.,'=' • Ju"tsioe c1an~" .o.:::= .; .. -•• .;> 

The cua! itv of ser~ice na3 been re::::orted exten3ivei~ DY~ ~orij 2an~ 
conciudes t~at consideraoie imcrovement 

l~ith ba~ancin? of Dian~. ~omcuterised mana~emen~ SYStt?lr.. 

training1 as the rirst Ste::: even as 

3.:.53 About 70~ ot the =onnections ar.;e in ::he is1and o: Java 
140% in iust Jakarta citvl. Area or Java is on:v 7.-,. oi c.otai :anc 
a~eas. riowevec. aue tc taster deveiocmen:: 60~ ~· cc~u1a::1cn :s 

.::oncentrated in Java. It teiecom anj othe: i:irr-as":ruc~ure 

~eacn tne cthec 02~ lane mass. ~eve1oomen~ ::0u1c De 

and remote resources better expioited. Government is hard ::::ut 
.:Jut 

to 

t l nc the enormous resources recuirec to na1.'e more eat.:i~ab1.:-

distribution at develocment over the t~r tiung country. 

3.2.s~ s~t~liite communication has heinec tc reach cis~ant ar.c 
remote isiands and unexpioited territories on a scot oasis whe•e 
smaii eait~ stations have been instal ied. Suen covera?e is nowhere 
near enough. Unoer consideration is Multi-A~cess Radio Relav tMARRl 
tor 1acail~ suppiementin~ the area around each smail earth station. 

3.~.55 The more modern modes of facsimile and datacom are presentiv 
considered wnon-essential services• and are left to tne nri~ate 

resources to append to existin€ DEL. Use however. is limited to 
are~s havin~ adequate ouality of transmission and a1so to business 
entities and affluent homes. The shared revenue approach is exoected 
to assist in extending newer modes ot communication such as 
c-.:> I i u i a r • packet s w i t ch i n g etc. 

.3. 3 NETWORK USAGE PATTERN 

-=. 3. 1 Domestic Traffic 

3.3.11 The Operating agencv PERUMTEL has under?one several 
structural changes. Once a department within ~he Ministrv oi 
Tour i s m. Post t. Te l e com l MT PT l : i t was s e oa r a t.. e d out. t r om Po s t. i n 
1965 and set up as a oarastatai corporation in early 80's. Verv 
tecentlv it has been restructured again as a iimited comoanv 
<renamed PT-Teiekommunikasil. It is in essence the monopoiv 
oper~tot ot the public network. The monooolv however is siowiv 
gettin~ breached . 

~ , ~, 1::: Ai 1 i:J ~ t r .:i m the spec i .a l pt i v a t e and c l o s e d net~· or ks f or o i l • 
power. rail and military, there are now •revenue sharing• 
~rrangements with private bodies for •non-essential" services of 
eel lular and data-packet communication. To this may later be added 
Electronic Mail and other value-added services. The investment tor 
the extra equipments needed for these services is provided by the 
oriv~te o~rty. the revenue wil I be shared on a?reed basis. it is 
expected that after the private investor recovers his capital with 
agreed return. the whole will revert to the monopoly operator at the 
end of certain years. 
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3.3.13 There are also in Jakarta some Uide Area Networks IUANI 
owned bv large organisations who wish to have much enhanced services 
over and above the quailtv and scope of public services. [n such 
cases permission has to be obtained from PERUMTEL alor.gwith payment 
of fees. 

3.3.14 The past & future growth in capacitv 
in Figure 3.3. Also shown is 
and kiosks which are growin~ at 

usage by subscribers is summarised in 

of teiephone and telex 
the growth of public 
an even raster rate. 
Figure 3.4. 

is shown 
telephones 
Actuai 

3.3.15 Plan IV has resulted by 19i38J89 in 1.1 million DEL wit:h 80% 
o~ th~m in service. About 30% oi the lines are di~itai while 20% of 
them are obsolete manuai types which will have to be replaced with 
the comin~ decade. avaiiabi,ity or STD 

90% of subscribers ..... though qualitv 
Call char~es are at Rs. 1.00 per puise. 

service is to the extent 8i 
varies from place to oiace. 

3. 3. 16 Indonesia 
s.atailite svstems 

was one of the ear: iest investors 
ltermea PALAPA1 for wice pubiic use 

in 
~n 

d•::imesti;: 
mic-70s. 

The first two satellites are life-eKpirea and two new ones are 
under positioning but are havin~ orbit orobiems. At cresent :~ 

transponders are in use and 6 more are ieaseci out. The 
a Master Earth Station. anc acout 

sat:eiii•e 
1...-0 E.:.r -:h network comprises 

Stations of various caoacities scatterec aii 0ver the archiceia~o. 

:, :i , ....., 
- • ·.J ••I 

more 

[ t is 
moaern 

reit that telex service wii ~ :;aturate ! in 'Ji ew ~ -
·~. 

mad e s o r ~om mu n i •: a t i o n : b tJ t w i i i ; o t h r o u ? io ·3. 3 t: a <:: e o r 
modernisation and di?itaiisaticn. For •::O'Jerin~ non-·Jroar. 3reas. 
teie?ram service continues over a network oi neariy 700 oiiices ~ 

tele-teKt services is ~ncreasin~!v usea bv business suoscriters. 
Data Packet Services started in !984 and serves about 300 users in 
the 7 :najor cities aisc :inkea to internati•Jnal :::entres. Connec-:i-·Jr. 
of Facsimile tFAX I to teleohone line is rreeiy permitted: m3r.v 
imoorted models are avaiiao1e in the marxer. via imoor-:s: wide •Jse 
h c :.i e v e r aw a i t s t h e i m o r o v em e n t o i a u a l i t '.I o i i n E- s a n a 
•:ammun i cation. 

International Traffic 

no·..1 termer.: ?T iNC:iJSAT. aci::'.J i rec 
from pri•Jate hands ana converted intc a carastatai monooo; ·.·. 7w.J 
~a r.ewav 
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J• •J• --

. . . . -""'"' ,, 

c o •J n ~ r i e s . 

.) r ·J r. : ~ :-. 

a maior 

r .l n .: ·~ 1J r t. tJ 

l i n r: 
. . . . 
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FIGURE : 3.4 GROWTB IN INTERNATIONAL I: DOMESTIC TELECOM TRAFFIC 
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FIGURE : 3.5 GROWTH IN IDD FACILITIES 
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Private Users 

.J • ..:: • ..:: l 5ub~ect to ~overnment permission. ori~a~e users are 
uo networks ror their own internal use. The ea~iomen~ used ~as ::c oe 

1.1i:.t-.ir. soe·:i~ i':ations ao~rcved b·.r P=:t:JJMT::L anc iNL·v.S,;7. r-~ezi.;::ratiGn 

iee nas ::o oe ~aid accordin~ to tne network reauested. !r access t.o 
r.he aiso 

to be oaid. 

~.~.~2 Uith tne arrival of "R£venue-sharing• ooerators and the 
sc-caiied ·~on-essential• modes. the presentlv limited private use 
is ex~ectec tc s=reac raoidlv. Soecific data and orciections are 
not availabie::. It wouic oe a userui exercise t. c uncierstanc tne 

s i :.:Ja:. ion a aeveiocini te1~com svs:.em in t~e ear:v :::rc~ess 

ooe:'1i:'1~ out. 

~.~.- Rural Coverage 

~ • ..::.~l Telephone densitv averazed over the whole coun:.rv s::occ at 
0.4~~ at enc 13a5. however. this varied d•asticai iv accord in~ to 
lo~ation. A oictur~ or distribution over the l: teiecom districts is 
sho1o1n 
from 

in Figure 3.6. In the various teieohone districts. it ran?ed 
areas to 3.51~ in the ~ev te!ecom ~istric~ in rura[ 

around Ja~arta. i: is to o~ no:ed that the most ooou.at.ed 
! 1.'. 1.:r. 1•1 ! ! 1 are the ieast served. 

3 . .::: .... : F<emou: areas. at ;:i:-esent. with iow ooouiat.ior. are recei·:in? 
some attention in anc aro1;nd small sate! i ite stations. riowevl3r. •• 
the resour~es of these vast. areas are to be ta!Joed. consiaerabie 
investment in spreadin~ out the services will be reouired on wr.i=h 
the returns will be very iong term. 

3.3.43 Over 
served even 
arran~ed for 

50000 vilka~es lPopulation over 20001 
by one public telephone. A se?arate 

rurai network development. 

remain t.o be 
loan has been 

3.3.5 Network Performance 

3.3.51 According to the annual report of MTPT. domestic revenues 
doubled over rive years to Rp. l.3 trillion 119901 but profits grew 
at Qnly 4~ to reach Rp :19 billion. The much smaller !NDOSAT on a 
small revenue base of Rp 445 bi! lion doubled its profits over 5 
years tQ Rp 250 billion --- an astonishing perrormance. One may 
attribute this to relatively higher tariffs especially on 
international routes. PERUMTEL however has been investin~ heavily 
and will continue to do so and its profitability is expected to grow 
with expansion and efficiency. 

3.3.52 Encouraging has been the 
since 1986 --- Card~ coin Public 
Earth stations: Packet Switching. 

faster growth of modern servi~es 

Phones: mobile phones; cellular; 
Figure 3.7 shows the trend. 

~.~,,~ KQwever, the •qualitv• of existing service continues to be a 
problem. Call success ratio ranges between 30~ and 50% <latter for 
international callsl. For long-distance calls noise. echo often a.re 
a problem. Faults are as high as 9% per month. Repairs take 
several days as they are mostly in the •outside plants•. 
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---------------------------------------------------------------------------
; .. -... ~-=' 

" .:: ~.J':.il 
~in-:s 

?Jou1atior. he.of ~aitin~ 
'J~~' GE~s oer List. 

~00 oac. 

~aitir.? 

~ist as 
l of 
;.;or Kin~ 
i.ines 

---------------------------------------------------------------------------
6-..:..33 7.75 26246 40.86 

L' i:. -~ 17061 63. 9E 

!.SE 16 .;:s i3 

--- -,-
~.j°34' - .:..:.85 !.1 74.06 

~. :s 6~307 76.~4 

V! 5. 16 31341 f:.:: 44269 65.29 

I''• ... ! 1 1H1766 "~ ........ • ..: • .:so 32516 76679 69.23 

;,; iii 3.1: 10s.11n 

[1 .2SH16 IC. 30 ::?.5846 10:.s8 

'0.53 1:.288 ~.31 21453 57.14 

XI 5979 1766 il. 34 1659 27.75 

XI I 7773 0.fl4 1511 i!. 51 1766 22.98 

---------------------------------------------------------------------------
Totai1Aug. 828812 100.00 175578 586956 70.82 
---------------------------------------------------------------------------
Source : worid Bank recort on Indonesia ielecom - Feb. 1991 

• 
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FIGUU I 3.7 GRO~TH IN TELECC~ SE«VICES 
--------------------------------------------------------------------------------------------------- I lio. uescr i:t ions Units l~cG !~5 .. lSSa ,--- lS~ .~c~ 

---------------------------------------------------------------------------------------------------
' ieieoilcnes I 

i. Autoutic I - t1cilin~e Suaoer l~S -. '. ... ..,': .;I)• -·· -" -~· 

- Cilli:ity Lines 7:;.:3.iii is .. ss :;e· --,, 
~·-· l.il~.cas !.::2~.C4l 

- Suilscribers fluaoer sai.~54 64~.So-. 73:.16: "!"- .,.,~ 

··-·~ SES.4:: I 
il. llinUii 

- t1cr.an~e !luaoer Sil~ Sf 2 4c:• ~i iol~ I .c 

- Cici:i tv Lines !lt.555 ll7.i4t :;::.::3@ :If..55c Ii:.<.~ 

- 5ucs::dbers llu1i:ler n.aa: 8i. 5£11 . ., ·-. 
~ •• o:;r s:.ss .. 8i.i17 

I 
.... ruiliic ieleonones 

- Coin liuailer 4, 110 ... 5.724 o.653 ~:.3SS I "· :i .. c 
- Care liu1ber 1: S5 ,,,-:, ....... "' 

d. !!obiie Phones I 
l. INTl 

- Caoacity Lines 11 I' 3.824 s.i.s: ~.m I - 5ucscriilers liuaoer ::.e:: :. !:: :.Sill 3.3ee 5.iSc 

· Cities Cities I l 11 . . 3 " v 

I .., Ceiiuin ... 
· Cipiclty Lines lil.IH 111.Hi 19.IH 11.lli lS.IH 

I - Suilscr i be rs liu1iler Z.4Sl 4.199 6.584 9.628 12.IH 
- Cities liuailer " 

.., 
2 .. .. 

IDD I 
- Originating Cities 35 51 95 

Cities I - lies Uni tlon Countries 138 145 182 
Countries 

- Subscr lkers Lines :?S.833 43.141 67.638 I 
'I Te I eco1 Serv lee Centres a4 m 386 ... I Centres 

3. hdio Pa~inc I - ClttH CltlH 6 & 14 17 17 
- Ofl'fltOf! 9 14 18 Z3 23 
- Subscrl be rs 12.IU lS.184 ~.274 26.518 41.161 I 

•• Teles 
- hcbance ~ 36 36 36 35 I - Capacity Lines 16.211 17.311 17,311 17,711 21,851 

- Subscribers Lines 11. 738 13,733 15,441 14,881 16.222 

I 
s. Earth StaUon1 141 143 229 

I 
I 
I 
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lia. Utll ~5 

- ~estination Countries 
Countries 

7. TOI.i. FREE 

- Cons119ers 

- uestlnatlon C~unt~ies 

countries 

- Subscribers ier11nais 

S. racket Svitcned 
iiata Service 

[lil: -lip 

- Leased Circuit 

Source : ftTPi Annual ieoort 
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.=: • .::.s .. Studies 
un~r~din~ human 

bv iTU 
resources 

and Uorid Ban~ cai i 
even as the tasks or 

:: :> r Gon-::entratioc on 
~rowth and comciexi~~ 

cf manafement increase with the arrivai o: new and exoensivo:-
tec!ln•:io2ies. 

GROWTH IN SERVICES 

..;:;. 4 ... Telephone 

.; • .:.. • !. l Lespit~ acceleration of 
in !=ian iii. tc 1.3~ in Pian IV!. 

provision oi connections :~ram 10~ 

registered waitin2 lists continue 
demandi. As in ai i ::ie·Jeiooin:: 
orin@s out ~uen iur:her succressed 

demanc. 7his too oesnit& high connec~ion c~arges 

~~n~e :ne :as~ ~i c~tcn1n~ up ;rows more diiiicu:t 
annuai 

and t.ari:rs. 
un~ii ciemand 

in•Jes-::.men:s satis=ac:ion can oe reached. 
ran~1n; rrom JS~ 700 miiiicn t.c 

[luring ?iar ... 
U.SD 90!0 mi!iion were maoe. 

3.4.1.: :=uture growth oi iong-term demand has been iorecasted bv 
varlcu~ oodi~s at various c1mes as shown in Figure 3.8. ~hiie the 
most cntimistic one is using the CCiTT rr.oaei. it orobabiv inciudes 
5upµc~ssed aemand. Th~ various Plans 1~eli~a1 are tar?et~in~ a 
.:;c:..:~: :.~; ~c :.6 rni l lion DEL bv 1994 and near;·'F· triµi ing t.c. 7.1 
ml; L lon ov i:;;,-;,9 las intocmed to us in ?=:RUMTE~ int.erviews 1: indeea c. 
u~rv subs~an~ial task tor which orivate operators 
are hcoed to contribute 50% in the comin2 decade. 

trevenue-sharin?i 

~.4. 13 ?ublic access through coin phones. card ohones and manuai iy 
l'ittef11Jed phone booths, is to be increased many foid from about 7000 
in !989 to over 65000 by end of Plan V. Public phones can satisfy 
5Ubscribers having lower level of demand who wouid then not need to 
ask for their own connection. 

3.4. 14 Rural coverage is to be se~mented in Plan V by installation 
of 500~ radio communication sets in the more popuiated villages. 
The 'icst ch~in ~' ceilulsr communication is to be attempted in the 
Jakarta-Bandung corridor. Though mainlv intended as a delux service 
'~r P•~pla on the moue, only benefits which couid be derived for 
rural coverage will be carefully monitored. 

3.4.2 Text 81 Data 

3.4.21 T~Kt transmission services via telegrams and telexes have 
deceierated from a high of 18~ to below 8% on an average. This 
ofcourse, transfers th~ load to the other more modern services where 
already availability and quality are a problem. There could be a 
case for lowering the cost and tariff on telex and telegram to 
divert some of the excess demand to telex mode. 

a.A.22 Tela~ lines, which were st~snant upto 1989 at around 17000, 
ara •xp•oted to be doubled by end of Plan V and modernised to cover 
store-and-forward facility thus handling faster traffic. 

3.4.23 Text 
by 

by 
favoured 
unplanned 

and image transmission by way of FAX is presently 
large businesses and will grow in it• natural way 
PERUMTEL. Uhat the subscriber attaches to the DEL ls 

I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

76 

~.u TELEPHuNE DEMAND FORECAST BY VARIOUS MODELS 

... -

SET l AF i Ai-i·'JN S~J Ai~ 
1:=ur~iJAM.Er:TA:. ?i...AI~ 19721 

<C.C. i.7.7. J 

£ ES~::AP ! 

TAR1~ET 

ETM 1.197-;-197~1 

:l~:..G:A!\ ::. 

~ENAllA~ ~ATA-~ATA SEBE5A~ !1% 
5EJAI< 197: 

A.T.M. !1975J 

MODEL KORELASI DENGAN INDEKS 
EKONOMI tCORRELATION MODEL 
~ITH ECONOMIC INDEX JICAl 

TOTAL INSTALLED DEL DURING 
PLANS IV. V !!.. VI 

1:::0 

. .-. -

..;.. . -"*' 

892 

625 

0.8 

982. 

.- '· = --· -..J-

l.736 

787 

1. 2 

t .Sea i e : f1 i i i . a. - t 

1. 494 

4.e::r.i a.;ae 

:.7:6 4.::ac 

3.415 

1.367 12.845) 

2.6 7. l 
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t 

t 

r • • u 

countries it.s ~rowth is exoec~ec 
the cost. cf the installat.ior.. 

3.4.:.~ 

sector 
port.s 

and are e~pect.ed t.o grow ra?idiv. 
are ~oing to be orouided. As 

increasingly giobai. this 

. . 
:a.3~. :: . ..,;-: w..·:. 

··- -·----' ••••• ,:t; ..... 

·:,:}e:;cme 

•iniormat.ion hi~hwav• fo~ enhancin; ei~~~ienc~. 

EQUIPHENT REQUIREMENTS 

3. s. 1 General 

77 

:; n imccr:.ant. 

.:..::..:!. As 1.1itr. a.!i deve!o::;in: c.Junt.:-ies. t.ne e;.:ist.inc: net.work is a 

mix of various ?enerat.ions cf e~uiµment.~ st.art.in; ~it.~ the earliest.. 
As tneir network spreads ir. resoonse tc ~emanci. the ~;~e: ecuioment. 
get.s cusned out. t.o rurai areas. in 3reas ~here nc ser~ice existed 
beio~e. euen such.obsolescent. ecuioment :s we·=~me. 

3.5.12 Uhile this makes oossibie some exoansion within t.he limit.ec 
resources at hand. it aggravates maintenance crociem~ ant of ccurse 
provides a iow auality oi 
oniv ~hen its :ire is iar 

Oioe~ eauiomer.~ 

~evonc reaemo~ion. 

discontinued 

3 . 5 . l 3 t~ e y t. a r 2 e t s t o be me r. o .,,, e r F • a r. i: i n c • u ci e : . .:+ rr. i i l i o n n e w 
DEL 1oi ~hich C.75 million 3T[·1: o~er !S00 new t.eiexs. Public phones 
to comorise 3~ of DEL: 300 Teiecom ~entres: !100 Da~a ?arts: 3 major 
microwave routes. one new satellite: o sea-caoies to connect 
isl ands. 

3.5.14 The past development of the netw~rk has been with 
considerable imported ccintent. At the end of Pian IV. the aggregate 
netwrok equipment was 100% local ior cables. 55~ for switching and 
only 40% for transmission equipmet.s. Even in 1990 about USD 250 
million worth at communication eauipments were imported. about half 
for the telecom network. 

3.5.2 Switching Equipment 

3.S.21 ~hile reduc~ng rapidly as a proportion of the network. 
manual switches sti:i exist to tne extent of 100.000 lin1c1s 
constituting about 6.7% of switchin~ caoacity. These are small 
exchanges averaging below 200 lines each oµerating on local battery 
supply. 

3.5.22 Mechanical or •step-by-step• exchanges also exist covering 
nearly 235,000 lines and constituting perhaps 15% of the capacity. 
Similarly. cross-bar versions cover about 155 000 lines or 9-10% of 
that capacity. 

3.5.23 High speed relay crosspoint exchanges have given good 
service and constitute 380,000 lines ~r 25% of the switching 
capacity. Average exchange capacity is large around 10,000 lines 
and hence are used in some of the densest traffic. Beint stored 
program controlled, they enable a number of facilities not possible 
with earlier cross-bar. Introduction of these exchan1•• will 
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mar.utacture. 

~~en en ai;1ta~is1n~ 

exchanges. Thus far. about 670.000 lines have been instal ied 
raising the prooortion of di~ital iines irom none in 19E3 to aimost 
45~ currently. Emphasis on digital will continue into Plan Vi so 
tnat nearly 90~ digitalization is iikely by turn oi centurv as iSDN 
gradual iv ente~s the network in fu~ure. 

Local Distribution 

~.j.~1 :ables are the ma~or medium or distribution to subscribers. 
Gper. ~ire has been done awav ~ith in popu;ateri areas though it stiii 
continues in rurai areas of ;ighter trafric. However. such items oi 
•outside plant• have been the major source of faults and a 
guostantial maintenance ~roblem ieading to 70~ of the iaiiures oi 
service. 

Experimental ootical iibre distribution has just started. 
The program is being monitored tc unoers7and the particular orobiems 
that appear during use. It is clear that maintaining the more 
expensive & soohisticated optical fibre plant will have to b€ 
properly organised to avoid the problems that are already occurring 
with the present cable network. 

3.5.33 A few dedicated networks of businesses where heavy internal 
traffic is involved are based on smal I microwave links but these are 
privately installed and not available to the public n3tworks. 

3.5.4 Long Distance Transmission 

3.5.41 The terrestrial transmission network is based as Trans
Sumatra. Java-Bali & East Indonesia microwave system routes and on 
the Surabaya-Bar)armasir Troposcatter system. In addition.there are 
open wire carrier systems. VHF & HF radio links. 

3.5.42 The environment for transmission is very difficult. 
Geographic conditions and long distance make the use of terrestrial 
co-axial cables most expensive and use of microwave difficult. 
However. the ~ountry needs terrestrial transmission facilities over 
shorter distances for cost ef feciveness and over longr distances for 
security with alternate routing to guarantee services provided 
through the satellite system. 

3.5.43 Figure 3.9 gives details of various transmission media 
installed on July 1991 and proposed addition during plan V. 

3.5.5 "ultiplexing Equip•ent 

3.5.51 The present multiplexing equipments are based on FDM, TDM & 
PCM techniques. Out of the total 30.107 channeling circuits 
installed: about 86 % are of PCM type Ue have been informed that 
additional 5,432 TDM channeling circuits will be instal lad durinc 
plan V. 



~.~ ltt~TALLi~ CAPACITY OF DIFFERENT TRANSMISSION 
EQUIPMENT 

------------------------------------------------------------------

Ur..! iT INSTALLED 
!J FT 0 ..i :J L 'i . 9 1 

PROPOSED IN 
PEL!!A V 

------------------------------------------------------------------
j ; -

1 0 0 c ' r·: M Pa i r i 90~.75 1 (:,. 9 c: 

. . 
.J~~~..- ~-..;jt:.1::? t0f10' l<M fair 1 lGE...;.11 160:: . .::0 

uo:.i:;al Fiore 1000' t~M l : . 46 

Dizitai Microwave C!"''T' .... ' .367r 3 R.oute>< 

Sat.i:?i i it.!? ~a.£tr1 Stns. ,:; iTE 150 

FDM Channelling Eqpt. CCT 3360 

TDM id CCT 960 546Z 

PCM id CCT :!5787 25000 

-----------------------------------------------------------------
SOURCE : FT TELEKOMUNIV.ASI INDONESIA 
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- - ~ . - . _. .......... 

Anci' lary Equioments 

; .. --... - I....' 

tne 

Bu 

ror 
uninterruo::ibie su::ioiies is me._; or a nci becomes more 
imoortan: as eauiomen: :;reater sochistica:ion enters the networ~. 

3.5.G:: in a network comcrisin? different techno1ogies and brands 
of equi::iments. ~ertain interracin~ facilities have tc 
enabie one tyce of eauicment to "speaf.:" to the 
interraces are soeciric to each situation and are 
cro?rammed according:'· 

be orovided to 
next. These 

aeve1oped and 

3.5.63 Testin~. Monitarin~. ~upervision and Maintenance 
important requirement at each instaiiation as 
centres. !t is understood that this need is 

iin:itations in 

eauipments 
we I i as at 

r u l f i l i ed 
managing 

are aiso an 
supervisory 
to a minimum 
the network 
equipments 

extent in Indonesia 
more eificientlv. 

are sophisticated 

ieading to 
Thougn rew in numbers. these 

such and expensive. Sources for 
special eauipments are also limited. 

3.6 LOCAL PRODUCTION 

3. 6. 1 0 v er a I I V i ev 

3.6.11 Eiectronics industrv overall cutout is oianned to ~row at a 
hectic pace of neariv 40% a vear ii the hooes of Directorate ot 
Electronics are realised !see Figure 3.101. Telecom which had a 
share of 23% at end of Plan IV will increase its share to 29% bv end 
Plan V. PT> iNTI which is the largest producer or teiecom eauioments 
(accounting more than 90 % of total telecom oroduction1 has preooned 
production program for plan Vas given in Figure 3.11. 

3.6.12 IJhile production in the consumer electronics se?ment is 
essentially in private hands, the telecom segment has been 
dominantly with parastatals. As explained earlier, Private sector 
is planned to increase its contribution even to the teiecom sector 
as the economy is opened out. 

3.6.13 in the consumer electronics segment. we are told that the 
activity is largely based on SKDICKD assembly in conjunction with 
known foreign brands. ihis situation is unavoidable since the duty 
protection to components is iess than 5% and the iocal components 
industry has not had a chance to develop to be competitive. 

3.6.14 Based on the records of the Directorate of Electronics. a 
listin~ of the major telecom units has been Prepared along with 
det~ils which are shown at the end of this report in Annexure B. 
They comprise private as we! l as pub! ic production units. Some of 
the main ones ate covered in the sections that follow. 

3.6.2 Capacities in Public Sector 

3.6.21 As 
network. 
undertaken 

a consequence of the monopolv in operation of teiecom 
it was natural that a ~reat cart of the production is 

ir the pub I ic sector. Thus, PT INT I, formed out of the 
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FICURE 3. 1'J GROWTH IN ELECTRONICS PRODUCTION 
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-------------------------------------------------------~~~~~~-~-~~~~~-~~~-1 
P L A N 

--------------------------------------------------
REALIZATION FRQJECTiON 

---------------------------
1991 199Z 1993 

----------------------------- --------------------------------------------
ELECTRONICS 

CONSUMER ELEK. 

COMMUNICATION ELEX. 

DATA PROCESSING. 
INSTRUMENTATION 
& CONTROL 

EL:<. COl1FONE~iTS 

SUE-ASSEMBLiES 
l COMFO~i E~i T ~. 

t35t3. 03 

360.tiE: 

lSo.25 

,...,.., . 44 

:11.65 

lfJ26. 16 

S1i'1. 26 

::.es. 95 

67.52 

167.<+Z 

125 ~. 5 4 1784.o7 .:.46:J.:J9 

601.G'j 10:1. 75 1351. 48 

343.39 4.;z. 30 707.23 

74.'2.7 85.41 98 . .33 

.::0 .; • 4 c; 
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----------------------------------------------------------------------------------------------------
ij!i [';' l~Sl 1SS3 

----------------------------------------------------------------------------------------------------

A. SilliCHlliG iE?..'llliAi. 

- ... -~. IH' iines l~3 •Ii 36~ •or :n.in ---
- ie1eor.cnf inst. ftl' Sos. m _ ..... •Ir ;ss •or 

rub ii:: ie1e:inone iU' Sos. ~-~ l;.:, li .s a.i ..... _ 

- i'A!I Hf' i.ines 4. S7 S.ii •i.i oi.i 1:.i 

?il!5 Sets 5~ ·- 91 lH lif 

t. T~SIUS5iiill 

- PCll IH'Channels Z6.88 ::.e 2S.ll 31.• ~ .. 
- &i,itai llicrova'e Set lH 61 7S 75 

- SBK : Ci\anne I Set s s s s 

- SBK 12 Cnannei Set 13 5 s 5 s 

- Subc. Si KB I Ce I lular I .... Sets 1.18 t -•• :> 2.1 z.s ~.s 

- STKE iase Stations Sets 5 s s 5 

- lllllARSAT Sets 6 8 11 5 

---------------------------------------------------------------------------------------------------
Source : Pi.lit! flanninc uocU1ents 
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a.:>:.::':: =..~ ~: r~r-'_in7i:.:... • .:<-:: ... -·- ::i.o- -:!":.:.- ::io:r.inant telecom oroducer. in 
19a~. however. ~-:~ re=~r:a:e ~as shii:ed ;ram ~T?T to the Agenc\ for 

industries ~ni~~ no~ noids 10 ~s:;entiai oarastatais 
inci:.Jdi:t? ?T iN:":. 

3.6.::: A s •Jriima r ·: .J ! is in 

Appendix B to this cnaoter. Its crocuc:s ran~e rrom si~~i~ 
telephones 1now de-emnhasised1 t~rou?h ou~tic c~ones to a variety oi 
switchin~ & trqnsmitting svstems. it nas beneii:ed from •technical 
assistance arran~ementsR !or severai ~f its Jast products; includin~ 

Siemens where di?itai :;witchin? technoiogy is being transferred. In 
addition. lNTI unaerta~es its ow~ oe~e!ocrnents baseri on its 
accumuiated exoer:ise bv irncrovinf ~ modifvin¥ 
accordin~ tc iocal reouiremer.t:;. 

... _ 

..... .:> 

3.c.23 ~reduction µrocess is essential !y assembiv oriented. 

ran2e 

in-
house capaoiLitv covers me~nanical oart:;. cacinetrv. narnessin~. 

wound parts. ooubie sided ?CE capacity. Components and materiais 
are a1mas~ entire1x impor~ed. Local suocontracting is oi minor 
nat.ure only. A:; a conseql ence. iocal vaiue added is stated to be 
belu~ 4U~ an average ana e~en iower ror the recent digitai products. 
increasing onset oi of Surface Mounting mav deteriorate Value added 
still further. 

3.6.~4 A second unit in the public sector is PT. PUSAT LEN. a unit 
which has been born out of restructuring of an earlier e1ectronics 
arm of Indonesian institute of Natural Sciences lac=ronvm LlPil. 
Historically. LIPI has been dedicated to deveiooment of advanced 
communication svstems beginning with desi~n ~ engine~rin~ of radio ~ 
TV transmitters and moving to more advanced needs of security 
forces. opto-elect.ronic communication. etc. 

3.6.~5 Out of these efforts. LIPI developed capability of small
quantitv 9Upplv where requirements were limited. Reali~ing the 
advanced nature of the work and wanting to put it to wider use, the 
engineering equipments and competence were shifted to form a 
separate corporation PT. PUSAT LEN with the objective of 
transformin~ local scientific effort into usabie products in 
quantity. To this end, joint development projec~~ with Siemens. 
Philips. BTM are in process expc~t.ed to result in actual products. 
A summary of LEN is at Appendix B. 

3.6.26 In its new garb, LEN is supplementing its substantial 
equipment assembly capability with a set up to develop and make 
micro-electronic components. Its PCB <double-sided> facility has 
been augmented to cover thick and thin film hybrids. LEN is in the 
process of installing semiconductor equipment <including a 
sophisticated ion-implanter> for gaining expertise in designing and 
executing devices and later integrated circuits. The attempt of LEH 
i• to increase •elf-sufficiency in the products that it undertakes. 
A• the restructurin1 has been recent, it is to be seen if these 
hop•• can prove •ucce••ful. 

3.6.27 The directive to LEN i• to aim for profe•sional product• not 
yet undertaken by other main producers with the added provision of 
maximi•ing self-reliance to the extent possible. 
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Private St!ctor in t~l·~com 

:: : l ·:at o= 
~ . .) 'J-? .;ome 

. -._ ~ ... ~ ~ ~ : ·.: ~ 

;.3.n : ;r.io-? ~ l-:.: "J e-nes..; 

the ?enerai iv deci ining cur-:-encv. 

3.6.32 Smailer factories proauoe t.e1eoh0ne instrumenr.s. kev onones. 
smal I E?ABY.. power supplies and ·.rarious accessories n<?eaed bv 
~eneral and wide market. Assemciv :ro~ ;:ir.1.· ki::s is a ::?minor. 
practice. Designs and brands are bor~owed from abroad. As a result 
er this comoetiticn. i.ar~er manuiacture::-s na;.re ~e-em:::nc.sisec :nese 
oroaucts. 

3.6.33 Medium-sized manutacturers nave enterec the area or radic 
communi'=a':.ion 
Transreceivers 
Receivers. Jn 

through product 
1 HF & VHF:. 

these products. 

. . . .. . - I .. ;1Ke nanav-.a.~1~. 
and more recent.:v 
iocai errort.s seem to be 

serve as a iocus oi comoetence ior oro~essionai 

down the : ine. 

:..ow :=ewer 
3ate:iir.e 

higher and 
further 

~.o.34 :r. -:.he more advanced areas or te:ecommunicatior.. -:.he oriva::.e 
companv ?T Radio Frequency Communication <RFCI has made a mark fer 
itselt having started in 1969. Uith VHF iransreceivars. the comoany 
has broadened out and upgraded its products continuously to cover 
many tvoes of Telecom Transmission Equipments and Multiplexers ri~ht 
into the microwave region. A greater detail of this pioneering 
company is ~iven in Appendix B. 

3.6.35 The design and production capability of RFC has enabled it 
to be a supplier to the critical sectors of Oil <PETROMINAI, Power. 
Security Forces and even Defence. It has been selected by the army 
to handle the technology of Rapier Missile System in its complete 
form as a turnkey from production to maintenance. 

3.6.36 PT Electrindo Nusantara is a more recent private company 
11983> permitted into the field of advanced telecom equipment. A 
broader profile is given in Appendix 8. The company first made its 
mark by actively participating as a contractor in the integration. 
installation and testin~ of earth stations for the Indonesian 
satel 1 ite communication networl: and its system enhancement. ln the 
process it has brought in qualified experts on its staff and 
recruited bright young engineers who are trained up on a broad 
front. Its staff has risen in quantity lfrom 15 to 3701 and quality 
and new products have been brought on line. 

3.6.37 By buying in a stake into a small Silicon Valley Company. 
it has obtained access to some of the latest methods ~ techniques. 
By undertaking joint development programs at both ends, their 
product capability attempts to make available upto-date systems not 
only to lndone•ia but also neighboring developing countries. Uhile 
small earth stations have been their area of sp•ciality, they are 
now setting up to offer products in multiplexing systems, modems, 
special test equipments, and recently small di1ital switch. In the 
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'"°"' ··""'·· ~.-=:f,.·ii .. .:...;, .:::;i..=.:..:.:::-= :.:::: o-:.-tn; .:;,::.::.n~ec ;.;:th NEC to up~rade 
t:.:: ,:_: ,:-,,. -.?~.:r,.::.:a;:-::-s ;.:ne:-.:: ::1u.:: . .J~ :.no:- ::::·1.;·.o::rr. an;:: soi tware work 1.1i ii - . . -
:_-:- . .; ..: :: ... =- t:. • ~?;:: :. n1:: c. 

·=~:: ·.;; ar -:.he 
~n:.erin~ the fieid 

Jakarta-Bandcn? 
:.~ :..- :· ic·.J:. t : ·.: : :. 1 i :1 'J e:; :. • ::; ·1 ~ ,, ~. i r.. 3' t..::s • • • .:l ~~!at. e and -=-vent:.ia. ;·.· 
':. ~ _1 n :;; r e : t h e 
a1·ra11;~ment 

experience. 

c~: iuiar svs~~m ~r. 

w l :h ?=:2=j~lTE:.. ... is ex:;ect:ed that. with 
:eiiuiar wii i soread no~ on~v to other corridors 

tnis 
btlt 

aisc broaden ou:. intc a ~rurai band~ on bc:.h siaes oi the corridor. 

3.6.39 Anothe:- new-comer worth no:.ing i~ ?T.::TRA who wiii bu i i ci 
=ommunication eauioment wi~h tec~~ica: assistance ~ram 

ziar.~. '1~: ATC.:. 

~.c.- Depth of ffanufacturing Capability 

3.o.41 ~ith the 
ilbera:1=atlon u: 

error ts 
:::entr.:s 1 

oi oubiic ar.d ~riva~e se=~ors anC \t: it ~i 
~ontroi. quant~m oi crcauctive caoa;:i:v 

mav be iess or a crobiem than the extent o! ioca: value addec. ~ith 

a reia:.lve:v :o~ :evei oi orotection 1com?ared to other deve1ooin~

countries:. the o~oortunities and temotations to imoort must weigh 
on those wno na~e tc ~et on with their svscem needs. Depth or iocai 
man:;fcar:tur-e '-'i;: ~:ien s:..:ffe:-. 

3.6.~: Further. to the extent that [ndonesia needs to reiv on 
bilaterai and multiiaterai assistance. the tendency tor giobai 
supplies wouid exist. Uhile there is a 15~ price preference ior 
iocai supcliers. this must be affected bv technical differences and 
user preferences. Orders on local manuiacturers are assured 
however. to the extent that Rupiah tunas are available. 

3.6.43 Locally procured equipment is frequently made with parts 
and com?onents obtained from the technical coiiaborator. There are 
reasons whv this happens ·-

a. 

b. 

Specification ~ selection of components 
proprietary to the design and deviations 
iead to performance deterioratio~. 

is 
could 

In the realm of VLSI. custom &i semi-custom 
inte~rated circuits make it impossible to 
procure from other sources. 

c. Even for simpler items. low quantities and 

d. 

requirement for high reliability militate 
aiainst any other source. 

Periodic improvements 
collaborator make it 
stable sources. 

in design 
difficult to 

by the 
establish 

3.6.44 It ls therefore mainly in equipments where the design 
technique is locally mastered that alternate &i economic sourcing has 

~been possible. For foreign based designs. manufacture is mainly of 
. cabinetry, mechanicals, PCB, harnessing. transformer wintlin1. etc. 
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.,_, ____ ,._..,_ 

-· .. .: ·- . .., ..: :: • .... r' = 

ii se Or is rathe~ rare an= ea~~ 
unit tends tc aoc vaiue in-house. 
neea to ensure cua:itv anc adherence :2 soe=iiica~i~ns. 

- - -. .:; . ~. ~- Further Local Scope 

3.0 .. Sl Teiecam ecuipmen: involves varietv. customi:a~ia~ anc sma; i 

lot sc::ace and si=es. Tnus ohvsicdi capacity in terms of 
not llmlta~lons out rather the sunoort services ciesi~r.. 

en?ineering. materiais orocurement. approvais. 
lntocme~ tnat =v=!in; a product through aii 
over t months. 

etc. One 
i :s steos 

interviewee 
::a i-:es we ii 

~.6.~: ~e were inrormed that local teiecom marKets were ratner 
smai i and impact of imuorts continued. Thus we are ied to beiieve 
that, ;iven wider market acceotance and more eiiiciencv. outout 
couic ~e doubiec. 

3.o.53 :::.a ch 
from time to 

o:-cducin~ unit has aiso beeri introducin~ 

time and has capability of modirying these 
new products 
o:-oducts as 

mav needed ror wider re~ional markets. examoie we were 
ir.rormed of smai 
Maiavsia. 

earth stations designed. oroduced anc instai1eci in 

~.~.~~ There is aiso sc~oe ior indi~eni:ation and creation oi sub
contractor ~ase sc as to enhance capacitv ii needed. This wouid 
require train in~ and encoura~ement oi entreoreneurshic among 
techn i ca 1 iv cua 1 iii ed and experienced executives. 

3.7 REVIEW OF INPUTS 

3. 7. l. Overall Picture of Components Base 

3. 7. 11 uiscussions with teiecom equipment manura~turers ieaos one 
This to the view ~h~t conponents ior 

is aiso reinrorced bv the low 
necessary to see however the 
manufacturers since components 
local vaiue. 

imco:-ted. 
imoo:-ts. I t is 

telecom are entireiv 
tariit appiicabie on 
capability oi the 
from an important 

iocai comconents 
eiement ior adding 

3.7. 12 Ue tabuia~e in Figure 3.12 a summarv oi various eiectronic 
component5 r~r wnicn caoac!tv had been sanctioned bv tne ~irectorate 
of Eiectronics. In several cases. the capacitv has been structured 
tQ fe~5Qn~ble sc~ie but in manv more cases. the si:ing ot the units 
is so smal 1 as to raise doubts about technical and ec~nomi~ supply 
of protess1onai grade comoonents from such units. it is likelv that 
their attention is directed to supplying the consumer appliance 
markets. 

4 , 7 , 1 ,; i n v l e w Q t t t-.... n uni e r i c ;, 1 1 v s ma 1 1 I n d o n ~ s i a n ma r k e t i o r 

comoonents. we are told that the units navin~ lar~er sc&le ot 
operation are exoort-oriented and hence should be able to ~uoolv 
oroper oualitv or components at competitive prices ror imports. Our 
tollowin~ comments are directed at. such units. 
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FIGURE : 3.12 SUMMARY OF CAPACITIES FOR COMPONENTS 
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-.J. ' • - Passive Components 

.3. 7.21 F:-int.ed Circuit Eoa:-cs i.,:e·.· com:;<Jnen t in a.; 

electronic 
by some 

equipment is macie 
ether manuiacturers. 

ir.-nouse bv !Ni: and inciepen::ientiy 
?raminent amen; ~here 

r.:t.rs. / o:-e:su:r.c.O~v :or 
are nu~-= 

.Suer. caµacities 1around 250.000 sc. ex:Jort.s. 
c:.esioes se r •Je 

recuirer:ier.ts. 

- - - -..:s .... --
oriented caµacities registered. Caoabi:itv 
mat~ets sncuid De avaiia~ie. ~elatiue1v smaiier 
fixed resistors which are one of the commonest 
for elec":ronic circuits. 

to suppiv 
capacit:y 

exoort
domes-:ic 

evists for 
oassive com;:::ionent.s 

3.7.22 Quart.: Ccvst.a1s. a kev c~moonent. ror teie=om a:so have an 
exoort-based unit naving a huge caoacit~ of 5~ million oieces. 
Teiec~m requires crvstais custom taiiorea to soec1r1c rrequencies 
and other soecifications which shouid be oossibie or. a weii set up 
crvstai oroduct.ion plant. 

3.7.3 Hicro-electronic& 

l.7,31 An eKpott-orient.ed iactorv ior 360 million semiconductors 
has been operating in Indonesia for some vears. lt.s product range 
inaiwd~s st~ndisrd and commoditv lC's which form only a small part of 
telecom requirements. Telecom eauioments howe~er also need 
austt:lmer isnd custom IC and other s~ecialised semiconductors 
therefore have to be imported. 

semi
which 

3.7.32 Hvbrid 
PT LEt-:. The 
Pft:lductii:in-unit 
industry. 

IC. as mentioned earlier. are in-house 
set up is run more as an experimental 

and has yet to make a dent in the needs 

3.7.4 Capital Goods 

activity of 
than as a 
of Telecom 

3.7.41 Sophisticated machinery t test equipment needed for telecom 
production are al I imported. A few specific and dedicated test set
ups may be developed in-house but such cases are few. 
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APPENDIX : B HAJOR TELECOM EQUIPMENT PRODUC~RS 

PT.INTI (lndustri Telekomunikasi Indonesia) 

. . . - l = - -• V-- I - f ..__. __ 

- --- -----:"".a;: • kl' -- • = .' lJ :.: ".: 

owned· companies under tne Ministrv oi Tourism. ?csts 
Telecommunications. Since Get. 89. this co~oanv is unce: 
Execu~ive Board of Strategic Indus: chaired b~ the Minis:e: o: 
R.esearcr, i Technoio~v. (•ue t.o it.s =aoabiiities &. ca:Jac~~ies. !:;:-~ 

cioneered prod~c:ion of di;ital teieohone exc~ange 

mari.:e~ shart-: 

• Digital 7eiephone Switching 
Ecuicmen-:. 

• ui~ttai ?ABX 
* Multipiex Transmission Eqpt 
• TDMA 5uoscriber &adio 3vstems 
• 
• 

Small 5a~eilite Earth 5cations 
ua~a ~om~unication 5vstems 

uesl: 'ie l eohJnes 

~ublic ?avphones 
Mobile Teiephone 5vstem5 

Marine ~adio Eouioment 
fCc's 

The Comcanv currentiv emciovs acout 1850 oeocie ~ has technicai co
ooeration agreements with manv roreign manuiacturers inciudin; 
Siemens AG Germanv. BTM ot &eigium. TET/Phiiios oi Finance t JRC and 
NEC both ot Jaoan. ?ians ror the oeriod 1~90-94 include manuracturer 
& installation of nearly 1.4 million iine of digital teieohone 
exchanges in the countrv. Production targets in Plan V are ~iven in 
Fig. 3.11. 

PT.LEN INDUSTRI lPERSERO> 

Jl. Soekarno-Hatta 470/205A Bandung 40254 - INDONESIA 
?hone 10::1 47268:. Tlx 28415 LEN BDG lA. Fax10::1 47:695 

Original Iv established <19651 as the National Electrical f'<e-;earch 
in5titute lLemoaga Electronic Nasional: LENI the scooe oi activities 
gr~w rapidly tiil in the 1980's, the roie of LEN was rurther 
~nn~~~~~ b¥ ~r~~id~ntial ~ecree to encompags engineering ~ small 
scale production of Professional Electronics Products. The new 
taci l ity at the present location. inaugurated in mid-1983 boasts r)f 
10000 sq.mtr of space equipped with state of the art tacii 1ties tor 
r-~~4rah 4~ w~ll a& production. Continuing the growth oi R&D 
activities. LEN has been divided into 3 R ~ D and 1 production unit 
in 1WB6. ln l~w0. this production unit was formal!.,- established as 
PT.LEN INDUSTRY. 

ln its earlier form~. LEN has to its credit the production and 

installation of over 100 Television stations ~ 35 small earth 
station• in the period 1980-83 abov•. Thereafter. LEN in 
association with International Companies like Philips. Thomson. 
Slemen• etc. ha• produced/assembled and in•talled a varietv ot 
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TV svstems ai1 - ·_;: : -:- :) ._ 

.:... n ., :; r i c 5 ; • 

PT. RADIO FREQUENCY COHHUNICATIONS 

~ ... iuar.~a NO • .:.7u. PO Box 70. aandin; .. ~:.=s. ir,:·Ut~~~~;.. 

1c:21-e::3s Tix 28236 RFCBD IA Fax t~2~1) c:-:~ 

is an 

.::.~nz.e .::-.annto?~ 

~H~-~~ 7:-a~s:-ece~~e: 

~am~.:.nv mafiu:a~:u~ers 

:o: mobiie anc fixec s:a:ion. a ores er.:. tne 
ran.;e ai 
HF-5.SE 

Proressionai anc ~::-atezic 

''.·-=..;:. t,. 

Ecuioment ; i ~:e Trans:eceivers. VHF-J~F-FM 

a~.:..aq:[1~1tal ~l~(awave Radio. 
~a::h E:ation with SC?C tvoe 

Micro Earth 
transmission. Eartn 

::i::~~ r~: M*a:um Tiariic and ior 
~i~ision ~u!:ioie Access Svstem tTDMA;. 

;,.a:~e :raiiL:, 
Tne :ompanv aisc 

.:.iso 71me 
~r::iviaes a 

teieonone 
tvpes oi i nte:-race. 

Antennas. 

oi 
lei ex 

accessories 
inte:-iace. 

as :5e!ective 
Med em. anci 

cat i. 
various 

. ~ ·~· 
and operated throu~hout 

~r fif( 1 ~ ~;~~~~t iifige n~v~ u~en installed 
Indonesia todav. Some of the croducts are 

manuiactured unaer iisence agreement with various companies fro~ 

USA. Japan, Uest Germanv. En~l~nd, Australia and Bel~ium. The main 
Customer ror orofeasional equipment is Ferumtei. the 5tate 
Teiecommunication Companv. Department oi Defence. Armed Forces, 
Ai·mv, Air r;orce. Pol ice. ~ei;ional Government. Gi 1 Comcany etc. 

PT ELEKTRINDO NUSANTARA 

JI. r:ebon Sirih 17-19. 
iel. 353 093. 353 197 ieiex 

4th Fioor. Jakarta-Pusat. 
: 46 505 Eltara Fax . 353 691 

j i , i ~,:; ~ LJj a r .;; 171 ; ;; , ~ iJ i'\t. cH , ,; a i.: iH ta - U tat a 
Tel. 49 141. 492 567 Telex. 640699 Eltara iax. 492 726. 

?T ~l~~trindo Nusantara was establishad in April 1~83, as part o~ 

the private sector BIMANTARA GROUP comprising nearly 40 diversiiied 
com~pnies. it developed itself strategically by acquirln~ and 
~~s~erinf ~hree basic technologies , namely L~ to RF technologies. 
Uliltal ~1gnal frocessing Techniques 1DSP> and software 
capabi Ii ties. 

T~Phn~l~~y ~Q~IJi&ition WAI done by hiring experts at the initial 
stages, recruitment of young engineers, training them locally and 
abroad, settin~ up R~D teams and facilities and drawin~ up 
developm•nt plans. Research and development activities have been 
don~ 'ointlv in Indonesia and in th• USA and Canada. The 



a ~is~er com~3nv 5attei Technc;ogies lnc.uno@r ~he 

IJ~ . ,:;;.; i..o: ~~:~ ~t ~he attemct to ~ain rrom the aovancec 

te.:-n:o= .. : : ~ :.:. . @~~ironment in tnose countri~s. 
rram !.=·at i-::; ~::::.aoti3:;~1~:--: .. _ 

19~C. Aoo·..;: two :~ire :•: 

afl.:! au: 

u :1 i '.J ~ :- ~ : : ·; -: : a ::: ·~ ;n: es . I r1 e :: a c t o r ·.· n as a 5 t2J tH' s cu a r e me t E> : ::- u i 1 ". 
A t a r. 1:1 ~ he r 1 c ·: a ': i c n 

zea: an:: 
.;, u i. ;; :: a r t ~ _ t ~ e ·::: iJ m ::; a n .... 

h~ve o~en ins:aiieci. and 
st.ar:ions is aoera t ior.a;. 

S-~::JC mo~.:ms. a~,aJ.ot::. :ii;i~ .. :;,~ 
tJ ~ - [Jo"":-. "::"Jn v e r t.;: r s ~ w. ,_,rt = : 

?:M svste~s. ~D~ svsteme 

~xchange 
_..,..,.-

~ .::.. 1 r...~ : 

7r1e 
up?rajation of tne coun:rvs 
1~5~~ •• ~0 ~&i~~ ~tatlons. 

eo:..:inmer.~s et~ aii over 
coun:::-ies. 

teiecom inrrastructure having built anci 
:: i o r e o c t i c s ·1 s t e ms . A n t e n n a s • ; i.: i. -:: ': :-, ~ n z 

the ~ountry as wei i as nei?hbourinf 
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CHAPTER : CH lNA 

Go· .. ernmen t ~·o I icy 

Ha~ional Linka~es 

•~·::at ion is in tne Asia-?3ciiic ~e~icn ~-

- :.- .: ·_:::: ~; 
2~~=~· :.n~ 

~.Je ..... ·e. :oin·z -=ountri-=s. i t :-.as encrma·Js 

~i:n ~on;c1ia; on tne Uest with U55~ and A:?nanistan: and 3outh wi:n 
~ume:-ous na"ions inciuding india. Ne;Jai. c:.;rma. non~ i~Cn?. 

4. 1. :: Cr.inc.' s :op::igraphy divides into th:-ee major regions the 
3cu:n-~es:e:n moun:~ins tincluding Tibetan Plateau1: the North
Western uo:ancis 1enciosing the vast Ta:irr. ~asin. Toi:ia Ma~an ~esert 

.:Sr1C :he eas~ern 

~ • ..i.. .... .,j t..::.~h i~:; oo?no-:-mcus co=uia:.icr. ~= .:.. .. :. :Jii:i.~rl 1:~6~ .. :-es::u:-::~s 
and ~arti~uiar:~ its unique ociitica: S'-ru=t~re. :hina stands as a~ 

:he tc'-a! popu:a:io~. a~out ~~ ~oouiation : i~e 
in cities having pcpuiati•:,n over : -rr.ii :ior .. Ai though. oniy 1.1'- c! 
the ;.:.,,10 ls cuitl'-'"'t.e:::. :re m.:.1cr.1tv oi ::-,e wo:-~:ror:::e is en~aged ir. 
a~ri::ui t.t.::-e-. 

4 • : • .:. ~ ,:: :-, 1 n ~ n ~ ~ ~ o t .:i l r o a d : e n ~ t. h a r ~ 6 .:: • :! 0 e. K ms • a i a i i l: v· p e s • T h e 
ra1r t.rack covers a dist.an::e oi over C5..00~ Kms. o! which over 
~ms. are e:ec:ri:iea. Domestic and interna:ionai aviaticn services 
are ~rovided bv General Administ.ra~ion oi Civii Aviation of China. 
There are 4 internationai airports. 

4. l. 15 
such as 

4. 1. 2 

Chin& is & member of UN as weil as most-specialised agencies 
IMF. Uorid Bank, etc. 

National Objective& 

4.1.21 Since 1~4~. China has had a centrailv planned economv. in 
·uec. 1978. CCP's Eleventh Central Commit~ee launched a decade of 
reform and moderni:ation of the economy became a priority. China 
opened out to foreign trade and investments. Special Economic Zones 
1SEZ > were est.atil !shed to at.tract investors. Industrial rerorms 
were further announced in Oct. 1984. in Apri i 1985 policies were 
introduced to streamiine and proiessionalize the industrial 
structure. 

4.1.:2 The announced national objectiv~ is that by 205~ the nation 
will be a •middle developed country• with an annual per capita 
income oi $ 4000. The ~overnment will continue to •manage• the 
economy, I iberal izing and controlling as may be felt appropriate 
sector by gector from time to time. 

4.1.23 China is determined to be se!f-suff icient technologic&l ly 
in the long term. Two years ago, China's technology strategy in the 
areas of electronics and telecommunication cal led for foreign 
collaborations. China e><pects five-fold expansion of 
telecommunications in next 15 years --- number· of telephones to grow 
from 6 millions in 1986 to 3~ million in the year 2000. 



I 
! 
: 

4. 1. 3 Institutional Framework 

4.1.31 impor:an: 
and in:· o rm.;,:.. ·; :.n-:.: J ... 

institu:ions arE a careiui bien~ o= cen~:a;13~0 a~d 

bodies with ii6eraii:ation increa5ing ~rs~ressin~~~ 
of fas:er deveiooment and findin~ an imoc::ar.: :: i a·:--:-
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in 
commerce. ~hiie Nationai Governmen: :e:a~nz ·:.~r.:.:c .... 
decision-making is increasingiy unoe::ake~ a: 
provinces. autonomous re?ions. soecia: eccr.·:;:::~:::-

munici~a;ities of major metropolii. 

4. l.. 3:. "'.°his si:uation a1so ao~:ies in 

a •combined mana1emen: svstec·. 
T.e,S'::"J[; 

7ne:E 3r~ 

provinces. - . . 
~ soe=ia: e=~no~~= autonomous regior.s. 

me::~-municioaiities in-.,roi·.,red i r. the 

anc e·Jen 

.:::::Jnes. 
rnar.azemer.~~ of 

te;ecom in China. The iocai networh coera:i~es a:e tne ?:ovin~iai 

Ad~ini~tration of ~ost & Telecommunica:ions i~A~7. dn~ havE msior 
sav in ~i;ans. ;:irocurement. instaiiatior.. ooe:a;.ior. "- rnainr.enar.".:I? in 
their geograohic area. Mini$trv of Post L T~ie=ommunica:ions .M~TI 

deveioos. owns & operates the domes:i= ;.:un~ anc in:erna~i~nai 

t:af~ic and is also resoonsibie ro: 00:i=v. o.~ns. rezu;a~io~ & 
suo1;1rvision on overall nat.ionai basi.s. 

4.1.33 Uithin both MPT and FAPT there are thE [•irec:ora~8s at Post 
& Telegraph as well as about 10 func:ionai oeoartments resoonsibie 
for ~eguiation. Planning. Finance. Personnel. Tecnnc1o;v. and so on. 
In each provincial matter the PAPT has the executin? resoons1bility 
so long as they stay within the bounds laid out by MP7. These bounds 
are day by day reduced starting with experiments in Special Economic 
Zones !SEZl where market forces are given much more ieeway and many 
of the regulations are relaxed for more croduc:ive activity. 

4. 1. 4 Industrial Policy 

4.1.41 In principle. the state is the crime rorce in ownership 
and management of the productive accaratus. This is all the more so 
in telecom which is considered a hi~h-priority since 1980. 
However. here too different forms of wcombined mana?ements• apply. 
At the national level. production responsibility for teiecom 
equipment is taken up under the Ministry or Machinery and 
Electronics Industry <MMEl>:also by MFT through its Post & Teiecom 
Industry Corporation <PT!Cl; further bv PAPT's throu?h manufacturing 
subsidiaries set up for this purpose: and in 5oeciai Economic Zones 
<SEZI where any of the ab~ve bodies m~x set up joint ventures with 
selected foreign parties. 

4.1.42 Each of these entities have set up. funded and supervised 
a host of producing units varying from small to large factories; in 
p~rts, components.equipments and systems. These subsidiaries may be 
entirely owned by MME! or PTIC; may be joint by between central ~ 
provincial bodies; or may even be forei~n joint ventures with 
offshore participation laimed largely at export market>. 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 



I 
I 
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

since 
esr;ec ia; iv 

1980 there nas oeen 
in telecommunica:ions 

94 

•aoenin~ out or ~he e~onom~ 

1and such hi-tech areas• where , -. -
is not oassible to catch uo withou: reiian=e on rorei!n 
anc aaoita. and some extent. oi zlcbaii=a~ian. 

techno i ':::>-::·.' 

A.l.44 ~rotection is ?iven oniv to items which are in .0~a: 

prccuctlon in sufficient quaiii::.v L auantitv. Otherwise imoort 
tar:ifs in the range of 10% tc 30~ a?piy where imoorts are 
considered essential. For items considered to oe in aaecuate 
orc=uction <sav TV sets or automobiiesl the protection mav rise as 
h!i;~ . .as lC0ib. uf course. the ;;hoie ap;:ia:atus being under ~avernmer.:: 

control such protection is oniv a matter of orincipie. 

4. : . ...,5 ? : i or to 1980. industrv was ::oncentrating on orovision of 
bas~c products. emplovment creation a~d sociai objec:ives. 
beins secandarv. the non-economic ~eriorma~ce often ied 

?roiits 

orices, poor quality and subsidi=ation from government funds. 
im=:ovement. renovation or expansion called for fresh iunos 
government. Res~ur~es both at the cen~er and the orovinces be?an 
de~•ete ra~idly. 

Any 
from 

to 

4 • .:. • .:.6 Since 1980 however ~he trenc has been to cali uDon ea::r, 
ma~or unit to sustain itseli and ~ustirv its existence in economic 
terms. !his was termed tne ·~ontract• or •responsibiiity• svstem 
whereby in certain enterprises. ownership ( ie. governmenti was 
separated from management which ~hen had to be responsible to an 
agreed iong-term plan includin2 exoected prof its. proposed 
investment of surplus. upgrading. etc. It is stated that this led 
to a dramatic turn-around. profitability & growth. 

4.l.47 Another innovation was •group formation• whereby enterprises 
I which were often quite smal 11 were encouraged to join together 
into synergetic groups for encouraging common brands. larger scaie. 
better integration. cross-r1nancing and iower overheads. Stronger 
market ~ finance position resulted in less drain on government 
subsidies. 

4.l.~B In the last few years, several coastal areas 1near to Macao. 
Hong Kong and Taiwan> have been d~veloped rapidly into Special 
Economic Zones lSE2l where enormous investments are made into 
infrastructure and liberal poiicies are implemented. Such zones 
have essentially emulated a market economy. Foreign technology. 
inputs and investments have poured in and an upsurge in output, 
eKport~ L expansion has tdken place. Visibly SE2 <such as Shenzen> 
are different in all respects from the traditional activities still 
going on in the North. 

4. 1. 5 Approach to R ~ D 

4.1.51 Major thrust in rssearch bodies i• toward• applied research 
aimed of import substitution of systems, equipments and components. 
Investigation~ are carried on not only at some of the larger 
telecom factories but also in separate •Institutes• devoted to 
special area• of re•earch where new locally-designed products are 
broufht out. Admittedly, the pace and quality of research has been 
in•ufflcient to provide many upto-date product• for the telecom 
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. :l ,; -. : -. 'J t -: 5 •Jn a t? r : n e ::: on t r : 1 'J r 

t :~.eca~. in aodition MME: 

:::.in: 

teiecom 
s::-eam. 

ao::;a:-.:.:us oi 

:ieid Ct 

=ieve i c:::imen :.s 

sucn as 

tecilno1ogy 
Substantial 

Slo.'itching. 
muiticiexin~. ::ansmi::i~g and ter~inais sc as :c conve~t the whoie 

..... 
'-'• •,/ e?.:: ! 

. . . 
e.- = 1 nan-:;. a :. 

. . . 
.:.m:.tae:i~ns £.i,.. l. :;,w. anc 

widen in~ ?a~ lo.'itn acvan:ed countries. most ot :ne c;arties 1:is1te~ 

ue:=:.me ~nci even invite cro~rams :ram aoroad aimec 
transrer 
:'unding. 

o: su::r. 

~-~ ROLE OF TELECOHHUNICATION 

4. ::. 1 Socio-Economic Impact 

'form of mu: .i-iate:-ai 

~.~. 11 The apenln~ out~ iiberaii=ation reiorms nave crated a hu~e 

uosuree oi economic activity in aii resoects with conseqdent 
1~dusira11=ation and urbani:atian. The teiecom inirastructure. 
which was a.readv lagging behind the needs. is under great pressure 
ta keep up witn tne aemanas placed on it. imports of equipment 
through bilateral and multilateral loans does heip to some extent 
but ~iearlv nas its own limits and constraints in terms of 
resources. 

4.~.l~ Being still a command economy. the need for governmental. 
provincial and rural information flow is a big load in itself. This 
is especial iv true as reforms are under implementation and thus 
exe~ution. monitoring and adjustment cal I for copious flow of 
i11to,'mat1un i.. orders. The government itseif is facing costlv 
limitations in its functioning for which telecom infrastructure 
needs to be upgraded very substantial Iv. 

4.2. 13 The security and defence apparatus have established ~ 
operated tneir own dedicated network for quite some time. It is 
nation-wide and largely based on wireless 1rather than wired> 
oontiguratian. Use of MPT lines however is made by leasin' 
arran~ements with MPT. Similar mixed operation also exists for the 
8rQad~a~t NetJark whi~h striues to reach remote populations in the 
aid of national ~cultural integration. 

4.2.14 Power, Rail, Airways, Oil//Minlng, News A'ency, Meteorology. 
and so on have to reach into areas not covered by public network and 
henc• each have their own dedicate networks which they separately 
operate. In all, 34 dedicated networks operate in China. Such 
networks cover 60.000 km of wired, 5000 shortwave, 5000 UHF. and 
10,000 km of microwave links. About 55~0 lines of automatic and 
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"-.:.:s 

with the .atest and most mooern equiomer."..s ar.c st?:•.·i~~: 

~:=aic. te<-="..ex. aatc.. even cei iuiar 1. 7nese n~e::is c.ri:, 
rap1c ?rowth o! roreigr. business anc ioint ventures 
con1unc"..ion with their headquarters. 

i r. . i ne 
in 

4.~.16 Sociaiiv. househoid connections have the ieast 
1nciuaing rrom the ~oint of afiordabiiit~ •ie ~ers=na: 

Connections are paid for by business and ?Overnment oadies 

prior it:.· 
income•. 

ano ever. 
:heir neeas do not seem to be met especia~:~ ~hen ffiOvin; awav rrom 
urbanised and i no us tr i al is ed areas. ir.::::.a:::t on tnE re:note and 

.:it W~St nave 

negi i;ibie. 

l9B5-19891. subscriber growth was at a lower .rat~ er 1~~. Aware .:st 

the government has ?iver. sp~cial benefits ror te;e=om ent~t1es SU~f1 

~ ,; • '"' :i.: ~ .-, .:: .:. i:i.:. r: ~ ;,: .- :i : "'° ! 1 ~ jt i , i e t e 11 r: 1 u ,-, .:. t ~· iJ o;. •J t n .Jn - t rad i n ~ 
export earnin?s: moratorium on repavment of government 1oans: 
L~~~~~,;~ :~ :~;it~ .-~ca~. G•veiopment tatner cha~ com~e~ition or 
eificiencv has been the social impact of te1e:om a=tivities in the 
;.~~l:: Uj:..;,-, •• -,:; .::;;.;r.; 1:it "'.f1~ =~.:inuffi'i 31\d il\Cie~sin~ ,j~;:ent:rai i=at:ion is 
expected ~o change all that. 

4.:.:: 

4. ::: • .::1 
";i 1 r: •t 

Organisation & Management 

Ultim&te supervisotv 
0F7 ~i~~ Wh6;.; t~~ ~~l~ 

&ut~oritv res~s at tne 
,:,' nati.:inwide iundin~ is 

n.:. ti un& i 
derived 

i ev ~ i 
i or 

n e w p r o ~ e c t s • F o r t n e V I I I p I & n • MP T w 1 i i i n v e 5 t 1 " b i i 1 l .:. 11 ~ u an 
~~4 .;~r:~~~ ~ i~~n ~' tUtthet lj billion ~uan. ~inaL approval ot 
pi&ns. t.&titt sett_n~ and tor·ei~n ioans &isa r·es"-s 1.1ith HF'T. On tr1e 
~~a;aci~~ ~i~~. MFT h~ndl~s tne i11te1national trairic and first
order national trunk traffic. ~elations with internat1anai technicai 
~nd i~qwiat.:itv bodies ate ~ig~ handled by MPT. 

4.~.:2 Through its production arm <PTICI. the MPi is aisa & very 
li'~ii:;;; ~;..;Ftiii,;r .:i• r-.r.:,0 aii:ls!ii j:lia1-.c, f'TlC i= .:. separate holdin~ 
corporation under MPT responsible ror proouction, suppiv, 
in~t~ii~ti~n ~~ ~ g;e~t d~~I ct equipments needed not only by the 
network directly operated by MFT but also tne neeas uf PAPT 1 s an~ 
tn~ ·~;~a i~nge ~~ piiv~te wsets mentioned in ~.:.1. PTIC ~uides 

28 factories. S Institutes. El ~oint Sl.bsidiaries with pr-ov1ncE-s, iii.I 
1Rfn~ ~~n~HF~ H~·~~ W~th ~~;~~in ~~iifi•i~. Figure 4.1 gives a 
picture of the main organisation tree. 

4.~.~3 In the provinces. PAPT's are the primary operators 
<supervised bv MPTI picking up from the trunk network of MPT and 
being responsible for provincial operations. This includes urban 
as we! I as rural and aiso coordination with private users in their 
provinc9s. PAPT's have substantial control over ~heir own affairs ~ 

~xpenditures within the policies i p'ans set bv MPY. As of now, 
Po~t i Tel9~raph op9rate undgr th9 ~am9 administration and hgn~9 
f'ost works in con.1unction with Telecom at al I 1evels and in al I 
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FIGURE : 4.1 ORGANISATrctI CHART 
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SOURCE . . REPORT ON U?tITED NATIONS DEVELOPMENT PROGRAMME 
( SEPTEMBER 11, 1991.; 
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time -- ; -· .. ..,.J lo ... ""'., .. needs. 

unaer conti~ucus review 
in view o: cnan~es tn 

Tne ...; - -
...1rei::~1on 

and c:-.an~qs 

t~chn•J t •Jgv. 
is i:.'jwa res 

~~ce~tra:i=a~ion ~t aecision-makinz and r~soonsibiiitv. The orocess 
is naweve: s1ow exce~t ins~: where the ~ace oi liberali:ation is 
rapid. ~esults oi SEZ wii I be the point&rs to changes in other 
areas that will follow. 

4.:.3 Injection of Technology 

4.:.2l Whiae emphasis on seii-reiiance and seif-deveiopment has 
been high in the oast and continues in o=~ncioie even todav. China 
has not oeer. abie to avoic imoort or techi.:.ogv in various forms at 
anv stag~. Each qenerationai change bri~~s with it the compuision 
for quick changeover to the new technia~es. It is at such times 
that technoio~ical imports. at least :or some oeriod. become 
unavoidabie. The period around 1990 has ~een such a period calling 
for moving from anaiog to digital and to ~i~:.er ieveis of inte~rated 

circuits. At such a time injection of fc:eign technoiogv cannot be 
avcided. 

4.:.3: iechnoiogy injection taKes place ~irst throu~h importation 
of turnKey svstems to establish newer & c~re modern apparatus and 
gain experience in the operation of advanced systems. Turnkey 
contracts and Joint-Ventures have been rorged w4th many European 
companies Siemens. Alcatel. Philips. ?lessey. Ericsson 
involving substantial parts of the networ•;. Several of them are in 
the form of joint local assembly. This is followed by equipment 
import along with purchase of corresponding know-how and 
manuiacturing set-up. For some time. the component parts continue 
to be imported until Chinese engineers have unravelled the designs 
and substituted local components to the extent possible and /or 
found second sources for the collaborator's components in the giobal 
markets. 

4.2.33 Parallely. the Chinese development Institutes are carrying 
on their own experiments to c~tch up with the technology being 
imported. At some point the local efforts are exoected to conver~e 

with the imported knowhow and mastery of the technique is properly 
absorbed lfor example : analog microwave links>. If this process 
takes a long time • another gen~ration of technoiogy may be born 
abroad and the process of catching up starts afresh. 

4.2.34 The Chinese scientists & technologists informally expressed 
a strons need for some interim assistance programs which could speed 
up this catching-up process and put them in line with current 
technologies so their research may stand closer to par with othe1s 
and they may rely increasingly on themselves for further 
advancement. 
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... _ .. - Available Hodes of Coa•unicati~n 

. . ...... -· -... _ ~. l n,:, is not. unirorm: covered in te:-ms 

t~.=l .. :.::.-:?s. ;.._,·.:.r.:; ..:he s::;ut:ri-eas':.ern seaboard \the docr"'av .J .... =-~rt 1:: 
:r;;..::ie . u::-- t~-oate mooes oi t::ie iast di2it:ai commun i ca: i or. 
es:.:.:::.. ~5~.e,j •Jc.ice. rax. ni~h-soeed cat:a-oacKe':s. 
;:e::u.ar :rr.o:::i•e anc nano-carried; . 

.;;,1.:: -::ua' it·. 
anvwner~ eis~ wi:h tne count:rv. This results irom the cr&a:i~n 01 

5pec1a. eccnom!c =ones wnere ~1obal marKet conditions are emu:ated. 

. ~ ..... -· .... _ 7ne co~ridor runnin~ irom Beijing to Shanghai I via Tianjin 
i~ nex: served wi~h te!e~hone. telex and data-;in~s bur. 

tes;; e~oowe~ -~~r. rax or ce!it;lar ac~i..,·i~y tthese being imco!"t :tems 
o~rmi::eci in 

"'·' sc· 
.:: :au.2rl.::rluu: !:f1.~ St'J~, .. .;,4!.:: !:ie-.:~::incr.t? at?nsi~v st.ace oe~•~en 7;. :.= 2~ a:; 
com~areo t:o :he naticna: avera~e oi l'· 

4.-.~~ Tne m~ttl~ ~r tut~i ace~s surrouncin~ ~i~ies ' cowns are 
served mai ni-; bv the spi: i -over tram tne main :runi< corr ioors and 
re;ister =~nnect:ion aensities ~eii beiow 0.5~. The truiv remote 
areas 
areas 

i1ow in ooouiationr have negiigibie densitv. in bot~ 

:ne ·~1air. oic tei-:!::hone• is about a:l one ee::.:s. 
::-iese 

~---~~ Eurori:singiy. 
offices• or outside coin1card 
been a way oi oroviding wider 
is occasional as for exam9l6 
villages. 

is tit~le emphasis on •puo:ic ~aii 

ooerated teiephones. These couid haue 
telephone access to oeo9le whose need 
in iow-income localities or in rural 

4.3 NETWORK USAGE PATTERN 

4. 3. 1 International TTaffic 

4.3~11 The entire responsibility for international traffic 
wi°th MPT. Planning, importing. iocal procurement Ito the 
possible!. construction. operation and maintenance is in 
ministry's hands. As international tariffs are kept high. 
activity shows hi~her profit compared to domestic and is a 
source of capital formation for network expansion. 

rests 
extent 

the 
this 

major 

4.3.12 While operator-assisted calls to foreign countries can be 
originated from many parts of the national network International 
Direct Dialing r lDD>to about 180 countri9s could be availed from 
nearby 300 Chinese cities and towns in 1990. Connection to Hong ~ong 
provides a major link. An optical fibre cabie from Hon~ Kong 
connects to 10 cities in South China. About 75% of international 
calls are destined for Hong Kone. About 10~ of the subscribers 
availed of IDD facilities. 

4,3.13 There are two earth stations and gateway exchanges !Beijing 
and Shanghai) and a third one is imminent at Guang::hou. 
Di1italisin1 the Satellite Services and buildint submarine optical 
cables are in VIII Plan and should improve the quantity and quality 
of world-wide communication thus assistinc in national development 
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anc aoout :~en 1ar2eE: ~o:;awioe. 
1naeoenoence is oi=toria;iset in 

~rowth ~u:i~: t~~ ~~ 

Figure 4.2.~acn ~ea: 

revenu~~ oi U5~: Eiiiion and invescmencs of tne same 
China'~ e:t~rt.s lespeciaiiv durin~ :he last aecade1 at 
aeveio~::iz countries list. oar:icu:ariv ?ians Vil. 
~n~i~1~; au: tne s~racegies uoco vear 20~0. 

oraer ~iaco? 

V:I, and 

.. ____ _ ~e.~:ed co its size. oooulation and oasic resources.nowe~e: . 

th!:? ~.::~:.:.:. iooi.:s iess imoressi·.1e. The ~ro\lt.h c:' t::-a:':' ic 
aneac o:' ex~ansion of pnvsica! p1anc as can ~e 

and usac:e 
seer. in 
e·::ono~i~ Figure 4._. ;~1s is clearly cue cc :he headlong oace cf 

de~e:a~~enc wit~ wnich che in:'rascructure oi telecom is unaoie co 
kee~ u= olacing oart.s of the network under great stress. 

4.~.:~ ~oca! exchange caoacitv is iess t.han 
tin ·~-a areasl: about €5~ eiectromechanicai: 

10~ manual iv swit.c:1ed 
and about 25~ stcred 

orczra~ cont.roiled (in main cities1. Lon~ distance transmission has 
grown :~ more tnan 10C.000 circuit.s only 40% of which were connecteo 
co au:ocatic exchanges. 

4.~.:- The long distance transmission network is orecominantlv 
anaio~ •ith newly im~orted digitai eouioment being iess than 20~ oi. 
the c=verage. Direct distance diaiinz <~~Dl subscrioers bv lS9~ 

rose c:: L- mill 1on. thou;h an enormous growch over 625 thousanc in 
1989. ~OD covers out a ~mali oro~ort.ion in this vast countrv. 
Beside: tne congestion and the oeiays. use oi advanced services liKe 
?AX. [Jaca. Pa~in~. Mobile. Gellu1ar are oniy for the most. urbanised 
cities. Subscriber base for each of ~hese services is in the range 
oi !50e to 2500 each and that too in the busiest of met.re-cities. 

4.3.2S Post & Teiegraph activities operate in tandem with t.eiecom 
and co a iarge ext.ent are subsidised by it. These services are aiso 
bein~ modernised tor examoie by aut.omat.ed sort.ing er store and 
iorwar= teie~rams. An indicacor oi their continued imoortance is 
that te1egrams ca;ry 30 times more messages than telex and telex 40 
~imes w.ore than ~AX. 

Dedicated Networks 

4.3.3: Durin~ the earlv stages oi deveiooment. tne t.eiecom networ~ 

was m1~iscuie and its imoortance as an in:rastructure had yet to be 
realis~d and resources deoioved. imoortant services and orcjects 
st.artec settin~ up their own networKs from their own resources. 
This r.aopened not. oniy for aerence' secu~ ity forces and essential 
services but c.lso in case of certain distant administrations wi"1ich 
were ~eveiuolng away from main oower centers. Networks by private 
oarties are of course not oermi~ted. 
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errOr':".S anci s:.ron€'. or 
cans:~uel'.a\:.ion ut overal i s·1st.er.~ o::.:.imi=a:.i.Jr .. ;:.:r-=r-::s are or. l".C 

int.e~rat.e some oi these net.worK5 intc t.n~ main or;ani=at.iona: 
st.ru=t.ur~ or MPT Ynich re~uires :res~ ieEis;a~io~-

4-• .:: ... Rural Services 

"·~-~l iural 5ervices are nandled ov ?A?7 -=rza~~=a~ions. ~esour=e5 
of ~APT are often depioyed towaras caoita; and industriai =i:ies. 

ext:iense o:-
i~p~c1a;1~ int.he neY atmospnere er ~oen1n~ au:. 
urban ir.rrastru~ture ~ets high priori:~ at tne 

are some-:.imes as requli~m~nt.s i teiepnon~ densit.1es 
as 1e times the avera?e densitv in 

in =i-:.ie:; 
the FA::-7. 

ru:a: 
n i ;r, 

a.~.~: Whiie uroan network doubied oetween l985 to 196~. -:.he 
rurai coverage rose by less than 40~ ir. the same period. To some 
extent this is a~crioed to the tilt at. the provinciai ievels in 
ravor of export development. M?T reports that rarming areas 
embodvln~ a0~ ~r the popu1ation are served bv less -:.han 0.2~ of tne 

overa: teiephones. 

~ . .3. = Network Perf or•ance 

~-~-~l Errnrts durin~ Plan VII have turned MPT tram freauentiv 
1osin? ir.to a oroiit-makin~ ~ody 1within the meaning ot ;ccountin; 
met.no~s used in China's ~overnment accounts:. Gesoite re-invest.men: 
of suroiuses. government i foreign loans. investment in teiecom 
reffiains ~eio~ 0.5~ ot ~NP ! low enc in the Asia-Paciric ~e?ion: and 
bi::;o~ 1~ <:1t .;,..vi;:l.,:Jm<?n~cil invi;:i<::-::mO?n~:;. 

• • j i ;,, r' fi~n tne ~t.ate ~~un~ll Qe~reed r..ha r. V3 r i ::>•JS 

state ~' .. ' --
te i ecom operatine autno:-ities wii I •not oniy use 

provinciai. 
provi1icl<sl 

tar if ts and 

~~~i~~;i~f..i~na ~we a1so tunas ~tom the errorts oi state. 
iocai. coilective and even individual resources•. At the 
ia~a1 ~~~i~a~ i~~h suich~c~es: un ~entrailv approved 
conne=tion rees were introduced: cust.omers wno were ~iven 
.::;.1i1;.:..:::tl.:ini 011 n.:-wer autum.atic svsr.ems with more r.aci l ities were 
chaq!ed ditferentiall:1 .;,nd so on. As a result. tne rixed .<sss.:-ts 
w h i c h a ' ' r e 2 a t e d l .: . 6 b i l I i o n ·1 u a n i n l Si e 5 a i mo s i: a o u b l e d b ·1 1 !:I a <:< t. o 
:3.G biiiion vu~n. 
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l r. 

subs~ri~er5 con:inues t~ ;ag oehind tne ?rowth 
econom. oe!n~ a: 60~ i~ VI Flan and aB~ i~ v:1 
the ::ro:.:tn o:' the econom:.·. 

acditiona: inves'tment.s were 

!=·tan as ::omoa:e~ 

c:::urse aimec a~-

ins:a~ ;ni tne most recent equipment that the country cou:c ::>roduce: 
most:v cro3s::>ar and serni-eiec:ronic ecuioments and 

ana10? transmission moae. a:sc made- imoar: 
oenses-:: and 

hea·.:: i ·. 1oadec ~ar:s oi :he net.war~. Tnese remained iimi-::ed wi~hin 

tne i~:::~uice::: ava1iab1e and bilaterai ioans which the suo~iier couid 

~.3.S~ imorovemen: in oeriormance oi the net.war~ is disoi~ved a: 
Figure 4.4. It shouid be noted that Toll and Ur-::>an successr~l ~ai i,; 
iema1~ a: :ow 1eve1s as comoared to more eriicien: ne:worKs 
e:st;;>whero:. 
tJ u f 1 n ": t r1e 

Ai so 
'.'ii 

the 
F- 1 an 

oroductivitv of labor rose about 
as a consecuence oi addine 

equi~ment to the network. 

~.4 GROWTH IN SERVICES 

...... Basic Services 

more 
ti mes 

moaerr. 

4.~.l: ifi keeo1n, wlth tne opening out of the economv and the 
enhanced overai l growth objectives. the State Council has cieciaeci 
:h~t :~e tei~com inrrastructure should grow at a rate which is 
doubie o~ the out ou~. o.' the economy. This calls for an eight-fold 
tl:Se :G ce1ecom trariic voiume and caoability by year 2000 as 
~omoa~ec to 1980. During the Vif i Pian there a compound growth rate 
or :2~ na5 oeen targeted to bring the turnover oi MPT to over 13-14 
biliiC'r ·1uar. in 1995 as comoared to over 7-8 billicn yuan reached in 
1990. 

:..,_, • i,·, tc-im:S ut te:-i~phone densit•1, the nar.iona! avera2e of 
l. l" r12acneci in 1'190 should increase to i.e - :.0% by !995 and 
tUitne; .:..s - ,.;..IJ~ c.·, .:..0-.10. ?ruvincial caµitals ;;houid be co·.1ered to 
t h ~ ;:: x - e n !. o f 1 ~~ '- _, ;i d t. :--t ~ :- o u r m ~ ~ r o :;i ·:i l i i t c. ~ n E"' e x ~ e n t o t ! 5 % b ~,' 
io.~n.::S, ~!)e.::L:.i .:.~.t.:,nr.1.:.n w1Ju~c o.:- i;iven r.•J rural a1str1or;i:1on i:::: 

a c h i e .,, € a t i ea s t ~ " r •J r a l o e n s i t :• . E v e n s c • C n l n a w i l l o e- w e i I 
i:.c-r.1nc trie pertc.rm.an1::es achieved in smaller i:.urooean countries ""'ven 
tocia·.-. 

4.4.l~ One mav then ~onsider the demand for telecom services to 
be more restricted b·1 the supply side. As teiecom taci I ities are 
pruvlJed along wll'.h the qrowin~ econom .... inco.,es wiil rise and the 
suporessed demdnd wi 11 emeq!e to keep running ahead or an.v suool.v 
tn.a.t .::.:sn t)e .:S1'1'ilrii:{f.'d. A p1cture ot the growth or basic servlces is 
snown ~~ Figure 4.5. 
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;eaving the use of telex ~o Latin scriot users oniv. 

~,~,~~ ~j~~1rn1ie mach1n~:;. wh~ch a'e r~~iacin~ 
the ad·•anceci countries. are essentic.l iv im:iorted 
;: i r:. : t .:. i • ..:. .~ .:: 1 p u t t l .-, q t u ~ .:- t r. e c . P l ::J n.,;; t o a .: q u i r e 

machines 
or brou?ht in 
the tec'inoio~v 

in 
as 

of 
i 11 manuracture 

ne~o~.iatin.z 

~n·•esr:.m<>nts 

mar~\et. :n 

rem.;iin 
.Jc. oa nese 

in i imbo oartiv 
t.echncio?v and 

in v i ew or 
oar ti·. 

wnicn WOlJ id na·.•e r.o be made 
due 
for 

run ease 

some dirricultv 

t.o the suustantiai 
a presenti"' smail 

with wnich Chinese 
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Acivanced Services 

: rr.o::i :- : 
wer-= 

mu I :i~.eY.ir.:: 

'4-. -· .,,::_ 

ser·.: i-:=es -~ ....... 

, a r. . : :a e c om o u 1 s i o r. -. c m ·J ci ~ :- :-. i .; e 

. . . . 
c~;i::.a, anc 
eaui:>men~s. : ibr~-o:J:i::;s .. rr.i=row.av-:- ~ i_.i7 ~:=.;; · 

has: coenec wav rcr ini:ia:i~~ ~r ~:.re 

ta~e shaoe throuzh imoo:-::. an::: 
anc c~he~s nea: ~c ~he : :-ee 

in ;JSO:. 

mar i-:e: 

: '=G 
:ne 

5hen=e~.~uan~=hcu 

ASEA~ are the mos: active in this rescect. 
oai;in~. ::t:::iu1a~ :-:iooiie. anc some eiectronic ma:.; :&as s-.arted 

usec jv !arze businesses. 

these s'?r·.· ices deoenc =:x::ians ion or 
anc re? ion oi 

ma:. r. 

SC 

W l I , the ~ic::ial:v active soutnern 
di z i ta i svstems main iv when 1ocai iv orocuced 

~ne:-e tram 
i o i n t - 'J e n t u r es anc are sort.ad 

oecome common. lechnciogv-accuisitions 
to increase :ne ioca: content or advancec 

eo:.:iomen:s. 

..... s EQUIPMENT REQUIREMENTS 

'*. ::. . 1 Present Situation 

4 • 5 . l : ::: x i s t i n so: n e t w a r k • e v o i 'J e c o v e r s e 'J e r a i a e ca a es : ~. r o u 2 n i o ca i 
::iroduction as we! i as imoor:s from time to time. is s mix oi First 
tu F o u :- ': r. ~en er.:; : i u n s or -:. e . e::: om e 1:: u i om~ n::; •. see- ~ . ,_, , . ,.., :; :1 ewer and 

newe: ecuioments nave oeen indu=ted. it nas not aiwavs ~een oossibie 
mos r. i ·: because the demand 

tc '.J?: r.he ear 1 ier :::ener~:ions 

continued tc zrow bevonc suoc:v. 

m.:; i u r : r .:; r r i c :: e n r. e r s c .::i i..: i ::: n c 1 0 n :; e r us e 
the i i ne 

o i .:ie r e.:iuioment. i r. wouid 

were ;:.fr.ea earlier generation:.: o: eauiomenc.s irorr. ab~.:·a~ anci 
weri:- inccroora-:ec inti: n.:.rc.:. .:t :r1e ner.wor1:. 

scars er 

4.5.13 Uoto tne •1ear l9e5 rrom tne dar.a avai :abie it ;;eemed th'dt 
cne cuc.:;1 teiepnone service comorised enr.ireiv ci oioer r.eieoncne 
instruments. manual switchcoarcs. ooen wire l ines---in short 
eauloments lett ever rrom the Firs: or 3econd ~eneration. Uroan 
n '"' ' w o r i·; ::; h ow e v e r w e r e i n a u c t e d 1 o c a l I v ma d e e a u i Pm e n : o i t h t? T h i r d 
~~nec.:;t1un baged on an~lo~ tecnnoio~v. 
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Swilchin~ ~quioment 

- . ~ - .. - : .... .. 
.= - - - - .... -

-= .:l -- . - -= . ~ = : : : :-. l : 

:.nst:. tu:.ic~= r c r 

-· -· -- : : was i r. 7-ne ·.·! ! F!an :.ha9:. ~rie mcoe!'~1i=at.ion :::::.· .. rec: -::iE 
!'lac it.s efiect 0 r. :ne moderni=a:ior. a0· s 

were must.ereci bv the reiorm movemen: !ioca: 1~ as "-hrou::r. 
sour~es: ar.d massive irnnorts oi digitai ecuicment were arran2ed 

ina:..:iries. 
tc Digi~a: oe~~a~s s~and 3~ -- --

-· . -- . 

i r. 

:he 
i ~. rr.ix o: Ana;o£ 

switc!"lin~ ror uroan:suburban t.rarr1c. 
!5~: stec-ov-ste~ 20~: 

i~noi.:iec~ea;:;.e --·· ... -~ ".J ·~ ~ ·--= 
estima:.es: 
o?!ec:ronic 
!9~0. 

manua: ::ross-=-a:- ::5';t: _;err.:. -
:::i:Jsi.:.ic:-. 

t.here is a resoive to induc: t.ne maximum arnou~: 

the :at.est S?C digitai eouioment rrom noi.: or .• ::-1is ma·.· :::ie 

~·· ~. 

oas t. i nves-:::men ts in rac:ories ma1:in:; ea:-: ier 
eauiomer.ts have not "et ::iaici ior themsei·Jes. :=urther. imoort o: tne 
iat.est eauipmen~ has ~lreadv out a s:.rain en tne baiance o: ~a~men:s 

makin~ imports of iar?e magnitude diiiicu::. 

Transmission 

Mic::-owa'Je and UiiF transm~ssion :anaiog tvoei ha'Je oeen 
strong ooint oi oe'Jeiooment and production bv MPT tact.cries: sc aiso 
the caoacitv to oroduce cabies. Other modes or transmission 
tsateilite. !"iARF;. mobiie. celiuiarl have not vet made serious imoact 
in the Chinese network. Rough crooor:ion between wired and wireiess 
transmission bv circuit kilometers may be approximateiy in the ra:ic 
60:40 in the public net.work. 

4.5.3~ A broad oicture of the vaiuewise annual 
various oa~ts of the Chinese teiecom netwnrk can 
shown in Figure 4.6. 

4.5.4 Supporting Equipment 

invest.men ts 
tie oic':" .. Ured 

i r. 
as 

4.5.41 with the various tvnes oi svstems ar.d suo-s·.t:;t.~ms 

de·.ie i coed 1 oroducer.i in Cnina.. ':he F; & D institutes have in some 
ca~es deveiooed customisec eauioments for exercisin; and tes~in~ the 

fun::-·~ionin; or t. :-, ~ z ·;-st err.. .5 i m i ; a r ! \'. mo r. i ~or i n ·; 
equipment is a1so reouired to ~eec taos on the war~inz 

networl: or sub-ne<.worl: and comoiling m.;11-runc~.ior. sta-:isti-::s. 
digital equipment. has now entered the ~etworK. newer oesi?ns 
equioment have become necessarv. 

~ r t ne 

or such 

4.5.4~ Since the Chinese network comorises such a wide varietv oi 
equioment.s of ditferent generations. ditterent technoio?ies and 
uarving sou!c~s. a major orobiem centers around the need tcr 
interfacing tne newer equipment with the oioer one. This mav oe iess 
of a nrobil3m t'1::ir total lv n"3w turnkev insr.a: lat ions but wner. er; "::;t.1n; 
instcil iations .:~rl? exoanded with nl?w ecuioment, intervl?ninz racv.s are 



FIGURE 4.6 BROAD PICTURE OF ANNUAL IHVESTHENT 

· . .: ca: e : r-~i~:i::r .. 

--------------------------------------------------------------------

- ;..:=.-:chin:? : ___ -0. 
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Nu:::. , .. Exoenditure baseed on Arthur D. Little inc. 

Est.imat.e~. 

Ex~enaiture ~v e~u1pra~nt tyoe is based on 
avera?e worici exoenditure orooortion in 
vario1Js t:rpes. 
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::on:::: i ses a i most 

1 MME:;. 

is unoer t.ne 

- r. i = 

oi 
7~e 

st.at.e-owners:-. i::: 
.:t p D.:t :· ~: ~s. 

oaras::.:;~c;; 

uni~s mav oe o~nec and o::ierated ov a ·,1ar ie~·... •Jr 
Mir.istries. bodies UD IJ:lOer otner 

P1.··u 1ilf~:::..:.1 A.utnut1t.ie:i. even 1n.ct'?or !'1:..:ni::::ioa.:.~ies. riowet1er. 

!J::>~ic·.--m~~;in.;. mo:ai~orin~. recordin? -=1:>mes unoe:- MMEI. 
over4'<; 1 

.:... 6. i::. :..u.:a.:1.:>nw1,;e. :hre,.. areas 
--.i ia.n;sL. 
.:.t nc..:: 1, .. 

Guangaong. 5han,nai---accountin~ :or q0~ shar,.. o: cutout 
~~ oii11.:>n vuan in 198~. Emo1o~ment in the industrv 

exceeoeci mill ion or whom over 20~.~0~ were en~ineers anc 
te.:~~~=1a.ns .• ne incustrv nas ;rown nearlv seven-iold in the oecaae 
1980-g~. i: ex::iorts aimost 12~ o: its cutout whicn is nearly~% ot 
the O'Jera;. nationa: e:n:iort. 

~.6. !~ 5rea.~u~ or tne out~ut sho1Js ~0-2l~ as :omoonent.s. aoout 
55~ as =onsumer eouiomen::. and ~he 0~1ance around !S~ ororessiona! 
eau10C1en:.. ;.Jn,.. m:qnt ;::.Jnsider tr1is as cuite a iopsided distribution 
in ra~or or :he consumer sector. Proouction of prof essionai 
equiomen:. i~ recent vears is snown a: Figure 4.7. 

4.c. l ... ':°:'"le indus::.rv imoortec USi:· =..:.Bi:; ion worth of ~cods in 
!~rt:<·~· ..:.: wr.1..::r. a.::.uut t:=:~· 0.5 C:.il don IJ3S .::ommunication _ eouipments. 
Addi-:.i.Jnc..:· .• o~~r i..'3[. l.6 Bi1iior worth or comoonents other than 
~1c~ure -:.uoes ana audio comoonent3 were imoorted presumablv ior 
prcfessio~a: eouiomen~ oroduction. 

4.c.: Public Sector Factories 

4. ·o • .: : ;... s .:over er.: eari i-o>r. r o: 
numercu:; 

te1ecom is en:ireiv 
oarastatal ractories 

or ~an i s e;:: f? i the r o ·1 r1 := -r . M ~1 E l • F· r o v 1 n = ~:; or 7 e r ta i n Municioai itiP.s. 

c e n t r a ; i ·.; 
W h i C h t he 'I 

resuit.e-c in :ne 
owne•j facr.or ie:; 
are !ocated. 

r_ o oe ~as:; ed or. 
transrer or 

t :i e 
ma~ or it., 

orovinces 
O! 

in 

4.b.-- As ur tne statistics ot !~32. teiecom ractor1es numbered 
e&bout .::0..::. • .;;e~ u::· ::..·.·MME! .:inc 3nutne~ 3~.set ut:i b·: MFi ttnrou~h it:,; 

i:-. -. . ~ ~ \.. , . oOOUt 

crcodu::tion 
~ i n r::: ; ~;:; -' "J ~ :i r 3 o ~ : ~ a ~ i :; '3 rj '!l r:; 1.s 1 om~ n "· : c r n ~ ·; i : ~ !', 1 o n o n r:s :: om rr. 1; n i .; ~ t i on 
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e:uimen:. 

- :raaccas~ irans1itters i.S.3~ :.e2i ,;.~L ""I.•- i.::;: .. .:..:: 
;1; i rans1i t ters i.~3& 

:t .. .,, 
l!.J ... - ~')I ··-· e.j~ c •• c~ 

TV i rans:iosers ... i~c ~ --.:. "'·:;.J4 = ~-- - ;..ji; <II• ._u __ ...,_ 

V• COl!IUtlU l hri!Jileral1 

- Coa:iuters 
Coacute~ in various si:es 8.28t 11.288 e.~~ r.5ti c.026 

- '!!era coa:iuters 
• • I i.i,4 :..:.J 

4• 

.;~. t J~-~ 1:, ... 

- rerionerais 67.5 cs:..: Lo;,.7 1s;. 7 .:: .... 
-------------------------------------------------------------------------------------
:'.ourct : Chliu c 1e::tronics incus:n ·iear isooic - liiil 
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:, i ! ~ i or. ·.-·uar .. 
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1. t') 
.11.o 

.;_:_:. ._.-= -
· .. : .:- Ci ; • . .' ;. ::: ..;. = 

.. ;~ 

.. _•-:;"" 

?..'!?.:ace in.: -:he 
show 

tec~no; og·• 
~.:ia: 3C~ 

..... 
~· eau l ;:;mer.: 

t.E. E;:l:l::ne-
oe r r. -~ 
3 e-::: 

- -

3.nnur.. ir.:;~udin; 3~ l ~voes. C::>:i~ai :-!Or-~ ~a::,i.es :"',~·Jin; i•Js~ ::iaoe 

s:~r· ~i:~ arour.c 2500 ~:1ome:ers. 

.;... ~- -= ~ire: i es:.; ecui~ment. re~ainec en:ire;~ ar.a10·~-

=mor.asis 
st.a-:.icns 

remained on UH~ and Microwave in~s wni.e 
wnich were oroduced were iar~elv tor TV 

.. i ~ t 
re~a·.-in;; int:: 

dis:an: areas. Sate!: ite earth st.at ions ror te1ecoffi were not e~iaent 

uirectorv or ~ain :JUb ! ic sect.or t.e.: e-:oa: ::roduce-:s is 
at the end of this repo•t :Annexure Bi. Fro~ the iar~e 

tc ~et aoecuate intcrmation or. was oossibie 
se:e.=~ec 

t:1rov i•:leci. 
oiaces on1v ov visits and throu?:-l 

some 
orriciai inror!llation 

samoie oescriot.ion or ot better-..:nown 
en~erorises is ;iven at Appendix C 

Joint Ventures 

~.5.~! Shan~hai Bell Telephone Equiomen~ Manufacturin~ Coroora~ion 

Li~i~ed Ju!v :;e~ saw t:le si,nin~ of 5ino-Beigion contract on tne 
co-ordir.ation or SP: teiechone exchar.~es :=.-::401.lhe ~PT &ei~iar. 

~overnment 

-:~r~:-:=-a~i~n 
! ~~:. 

in 
manuracturec l.t:: mii iun 

: C• ::: urn 

!~t.Jf. t .: l :::..:- . 1 ·~ ·--· 

,,errr.anv 

assembiv line can 

mii1ior. 
o~t o~·er 

o·.-
• ini?s. 

ii. nes 
(. . s = 

oe r ·..- .aa ::
mi: ii or. 

mi!iion 

i ~ :-.as 
url~in.=-i 

anc 
; i nes in 

: .. r. 

ines o.e-r 
=::ir::;cr.o.r.i.)n nas o""en es~.ac.isnec anc can 
cur in? the 6th Fi~e ~~ar F.an ~==ordin~ 

or <JC •Jc e 
:o the 
v er. t 1; r ~ 1.-.e wi i 1 be mar.a~ed ov a ioint 

oetween 7ior1.~ in ~unicica: i~·; and the liEC or :aoan :::o 
nas not. 

fl",anu:acture 
·;et come ir.t.o riuw this ic!.r.!. •Jen:ure 

be1n~ and thererore no est1mat1on on its oroauc:::ion aurin? t~e 

Five 1ear F:ar. can oe crrerec. 
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- . - . ;- r.:,. :. - · · : ~' e ~ :-:. : :1 = -- ~ _ 
:;::·.:3- :;- - .. ': . 

:...: - : : r.: ~ -: .:- . ·. :.:r ~ : '.'": .: 'J s .::- :-. :: 

.• ., -.c.-- : n-= i.:unan 

·.·e3:- ·-o •. an 
.;5c 

o:::i:.i:::a: 
thousar.d . . . . - - . . -:nanu:ac!:u:re A:lome~e~s oc~1ca. ~~o~e on~ -·= :: :;o:;i :J:; a nc 

kitome:.e::; QO":.icai cabies I. -•. 

'"'i i i bei;in ~peration at ~he enc of :;9:. 

and :.he MF7 is one oi the share ncicers 
~•etherianC a~coun'ts for 5.",_.· t:-ie C:t·.· of 

- • t:r • ..==.. The 3han,hai C:ommuni:::a~ions 

C:.r:>ora~ion 

;ir. :.erms sna:-es. thci:? 
~:ie !-:?7 :;=:.'ll.;. 

man;..1rc.·:::::ure 
cam~unica::ions ~ermina~ ecui~men:. anc now ~:ccuc::~o~ nas ~eg;..1~. 

is :: 0 si€nec 

~esicies the case 
and e:::uioment. in iorm or 
:ommuniC3':.i~ns Eau i nmer.:. 

~eve~· nmen ~ 
irom 

::o oav fer 
the i:.a:iar. 

the , -· -
"" ' v. ~ 0:: :he 

techno i c~·.: 
jcin~ 'Jen:.ures. Chan~ging: 

has usec fiOh. t~e 

-.:ans::e: 
COl:'IOan· ... equiomen~ 

oroauc:.ion i ines wn1ch have aireativ be,un ~a:.:::h ~recess. i~s 

oro=ucts can be used t.02ether with the =-::40 ?rociu=:io~ i ines anc 
the di~itai microwave ecuioment manuractured ov the ce:iinz 
Communications Eauioment ~actorv. Tne MFT has aisc mace use o~ 

Se1~ian ;rant aici ror the orciect. oi E?G di~i:.a~ exchan~es in ~nasc.. 

whicr. is ex?ected to be?in ooeration in l~g:. 

~.6.~7 ihe aoove over;:iew snow tna~ ~hat tne iorei~n i oans 
ioint ventures have covered norma~lv are the batch ?recess oi 
teiecommunications eaui~ment teKchan~es transmission and te:minais 
etc. l. the introduction or ec•;ioment and. the puttin~ into rorts in 
these areas can ma~e oraiits anc earn back the inves::ment in 
:::orr.oarativeiv shorter :.ime and a1so can dire:::tiv meet the ureent 
demand ror teiecommunica:.ions se:vi~es. 

~. c.. - Depth of Equipment Capability 

Manu~acturin? oi teiecom eauioments 1or various 2~nera~ions1 
n3.s oeen i:cin~ on in ·.:r-.ina :or sF."Je:a1 oeca:Jes. ,;;:;c. :::ro.::uc~.i.Jn 1n 
can:;umer 
S 1 n.:t? numerous orcie:ts ror ecuioment assemc:v ~ave 

1rr.anv in a bi~ wavi. tnere is an c.mP1e capc.ci!'.:1 ror 
a i 1 t .. ·oes er equipments 

lj:: 

to the insistence er t?ar!ier ;overnmen·.s ~.o maximise 
indi~enous 

ear; i omen t. s 
caoabi l i t.v 
have been thorou~~iv aosoroed. ~arious :nstit;..1tes 

1aboratoriesl have 

or 

~:rctt::. ~.u ::,ui1d 1;r.. r~a::;onaoie -::aoaoi;it.·1 t.j imoro::ive. 

a r. 

c.aaed 

::nc.n~"? 

cond i ~ion$:. 
une mav ~.:to?n 

anc! W 1 OE

:ta.,.. -:i 
var 1e~v 

nas~.~rQ.::! 
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in 't~it a:c·s 
-~ s~.e::iv~:v coer. - _,._ - ~ 

as a so:u:.io:-. 

... - REVIE- OF INPUTS 

-... . . . - Overall Picture of Co•ponents Base 

... - . cor.sucier 
:esoe=ia. 
inc '.J=: :- ·. 7nere-
ex is-. ente:-::rises and l( :-es ear:::-. ins· .. itutes 

:moicvm~n: mii!ion o: 

.... ' . ::ne :::oir.:::cn~r.r.s se'=r.or reaci"lec a 
·.:ai ue ~..... ~ i'. ion vuan 

or 
in c: i.:~ ich semicon::iu:tCl!'S 

acorcximated:: =ii ion vuan. :,;ar-ier.v er comooner.ts covered a!; oasi: 
tvoes ar.c c;a:=ses ex:::eot iC above -:.r:e .;:;; i~ ..... ei where ~nere 

- . -
"" • I • •..;. .~:-aces anc er ::omccnenr.s are nouever a~mec 

;::a re:-~,:·. s ~. ":?::. 
::iese-. As a res:.;. t 

oi consumer aooaratus. 
acorove and use on:v ti"le mos: 

oortion oi te:ecom comoonent reouirements 

; --~ 

need 
:Je im=o:-:e::!. 
oro:::ess ::ir 

:~ =ase er ecuicmenr.s in wni=n 
::~nsrer.=ertain comoonents 

teC:".nO. O?'.I is 
ha .,.. e t c· c a :n e tram 

:: o ; ~ a = .J r a :: c r s :::uite some ~.ime. 

-· Passive and Electro-mechanic~! Componen~s 

a 

to 

4.~.:: rodu:::~n of tnese comoonents as r~~en~iv reoor:ec iE 
shown at Figure 4.9. 7hou~~ the a~;re~ate outou~ snows ~erv 

resoe-:::a::::;e 
enterorises 
tact.er·.·!. 

nut 
vo:umes. 

1001: al 
::"'°rtair. or th.a-

the sca.e ~ner. ~~~razea o~~r 

tr.a~ ::~.:-ressi~'e ~ !5 mi i: i.:.r. 
mav oernaos 

.a.Je-ou.;.te s.::oie. it ooes s£-em thot a re-s:ru.::d.:rin~ o:' tne se?mo?nt 
iesw.-: ii". ~ew-:? . .::.:>nsoii.:iar.e·::! er.ter::.rises ma·.· oe advisable. 

' - .: ..... 
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-. . ·- fticroelectronics 

l.;..: . .::: :.er ms 
incus:r:• 
cievi:::es. 

a: SC- se.?ms imoressi-,,e---ir. discre:-::-
e1ii.ion anc 

indi:::a-:e= 

of 

nea:. ·.-

i r. 
'. ---. ._...,,_ .. 

:=a -.. o 

... i • ...,_ r ._ is ~r.aerst.coc :. ha:. eiro:-:.s a:-e or: z r .-:; •J:: i. n: 

oi svne:--2e~i~ 

have r.:;!.. ceen 
emer~in~ 

ra=:ories and ~~~~in~ 
a=•e ~~ modern1je. A :.and: •J; 

t ht:- ~ ~ c h n •::. , a:> ~ _·.: u ::
tJ Si nz 5 ar:c -medium s~a'~ in~~~~a~io~ \MEi! 

75m~ •a:e~ zi=e. :neir e;ror:s arE aidec o·.· oe:: i:::; i :ir. 
count r ·;. 

A oict.ure or ~ne ~icroeiectronics cutout is snJwr. i~ Figure 4.19 . 

... 7.32 ! n 
!JO: i ~'·' or 
discrete 
items er 

~erms cf nroduct: 
s:ar.cardisin? :he 

ran?e. :he ?O.,,ernment has aoootec 
soeciiica:.ians o~ a se: ~= iC's 

for some ct the verv m~~o: in 
cons:.Jmer eiectronics.micrccomouters anc 

5tanjardisatio~ is exoected t.c achiewe ?enuine wo1umes oer ty?e 
d~vice wi:r. consecuent imorovements in vieid. aua~i~v. CJSt. 

..... ' "'· '. "' .. 

Capital Goods 

China's Eiec:ronics soecia: :.sec te:::ino i o~ i e;a; 

tn.;-

on. 
o; 

ind:Js:.r:• i.:as ori?inaliv und~r that of !·iicroe:e.::troni=s C;urC?av i, 

Component F-rcdu'=: Bureau. f'!inistr·1 o: Eie::-:.rcr.i'=S· :r. :~:=~. i+: wa:: 
transferred ~o :he con-:roi or Microeie=:roni:s i ~asi= ?rodu=: 
Bureau. ~ir.is':.rv oi Mae;hinerv l Eie~trcnics :ncustries. 

4.7 ... : !'leasure:; Cos 

imoor:ed ·-... ·- rea i i:;e e c 1.: i cm e r. t. s . a r e b e i. n ;; a c o :1 ~- e c 
rep.ciceme"lt of ir.:oorted 

resui:ed ir. an ~~ement c~ mastery o~er oroouc:io~ ~=-o=esse:; as 
as i.n::re3s in~ i o ,-: a i i n d us ~ r ·1 out-out re:=u:~d 

exol:?ns.,.. 

4. 7 ... 3 oresent capit~I ;ooas industrv is comoosed oi eS 
ot enterprisas ~ research institutes with a tota1 oersonn~i coo• 

about 60.0000 0r which arcund 1:% are the ~ecnni:ai oersonnei. 
toti:t1 :no.::u.:.tion ot ci:tpital 
Th~ eKpor~ v~1u~~ at U~G 10 

~oods stood 
milii1jn in 

mil I 

to ta i. 

ion '.IUCt n in 
:ne 

! ::ias. 
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FIGURE 4. 18 MICRO-ELECTRONIC OUTPUT 

·~caie : Miii.Nos. 1 
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f11\..i!lr rn1)1.,111::-t..it:... ur Tt:.:...f.CUM EuiJ iPMENTS 

----------------------------------- -----------------------. ---

BEIJING TELECOM EQPT ~ACTORY 

=-~:-:~:. ·- ...... 1.:- .. 

_.:.=.-== . • : .=.. 

OY :::n.:. 
·.rea:-s. 

• .... ct I•• 

ecuinr.ient v 
of 

ractorv oecomes the first one aoie tc produce ~60 

the .... 9"0- .. .. ... ... .:. .... one abie tc crociuoe 360- channels & 
dizita~ te~e~~one microwave ecuioment. 

Thi? eau::Jmen:.s proouced by confirm to 

GUANGZHOU TELECOM EQPT FACTORY 

!.S 

:3~ :nong Shan ~oat. Guang:nou. China. ~1063C 

P~: s1s:1a6: ~1aeae: Tix: ~~7~~ GFT7F :N: ~ax: ~!!0~0 

i ne 
t n .:-

P'::·-· 

Convinienti~ located Jt tar from tn>E- center or tne- ;;iustlin2' -:i~v o= 
this is a we~ set uc factory oi over 

meters of ~rociuc~ion rioar soace. Emolovment is 1600 ceociE' of 
:s~ a:-e en~ineers. 

:;cua r,;. 

wnom 

Sag em :e:eorinte:- is made here in a to ta; i .,. inte'?ratec rashicr. 

cover in~ oar-ts anci comoonents 1inciucing 
p 1· i n t i n ~ n ea d ) • Ma i o r n r c d u c : s a r e a n a i o ? v e r s i o n s .-: : c n a n n e 1 i n ~ • 
multio1exing and transmission racKS tne cutout or wn1cn is growin; 
at :s~ eacn vear. Here too the te:nnoio~y has been sur:icient.v 
absorbed resuitin'§'. in almost to~.ai indigenisation oi the er:;,;iomen:. 
'The :.:sc~crv ~oes ~c the ext.'='n~ oi ma"'in? it:s own m~c:nar.ica~ r::ters. 
a u a r t = .:: r .,. s t a 1 s . a no ma n v .:i t n e r s t ! o o a r : s . C r i ·. i c .a I 1 ·--

i m co rte d wnen not avaiiabie in the countrv. 

To 
the 
were 
the 

this da:e. there is need ror subs-:.antial anaio~ eo•;iomen~ 

rurai network remains anaiog. radio iin~s are aG~~o;. ~rd we 
intormed ~hat even in tne main transmission chains a~most haii 

i n s ~- a : i a t i o n s a r e a n a l o ~ • r• e v e r t h e i e s s • s i n c e a n a ; o q a n d a i :; i ~-a i 
equi::imen:s w j ii ror consicierabie time- e>< is t in~errace 



~. ·-

:: "":" ~ : .: ": 

........ - . 
_. .. - .... - . 

. .... ... - . -

.·.t - - -

~-:, ...... :-::- , -? -

: :l3 r:n-=.--. -

- -· ~ -

121 

.. - ... - -7 .. 

: •• .= - • -_ •_; -. ·?- -

-.. .:. :5 , 

: :. :: ~'=': 3 : : ;: ;-- ..=-:"":·.· 

is Ct 

SHENZHEN PEACE TELECOH CORPORATIION 

- .... = ·- ~ L .: l (", ; • 
- ------_a::·:-=-:~-!'". i·._ 

of io::::a: suo::;:-.·. :: aiso manu;c.::::tures eiec~:·oni~ ou~r:-

sue:: iv : he .Sher.zne:-i FT~·: 1 'test in; 
anc 
and 

suot?n•isor·; ecuiomen:.. na\•in~ carefu: !v s::.udied mos:: or :h<? imoor::.e:::: 
~ ':'I ·:: :- . ::i r ~ fi ~: : r.:· t '!'.: r ~ n 5 r,: i ::; E i o r, e o u i nm e n ~ s . t n e v ha 'J i? es:.ao! isned 

re3s.:inaoi .,. 
ne two r i;. 

Other soeciai ouroose ins::.rumen'ta:.ion is aisc unoer aeveio~mer.::. ar.c 
iina~isa:ior .. les:.inz anc monitoring of oressures in 
cab~es nas a iar?e reauir<?ment i: this oaramet<?r is to be testec anc 

:.c soeed uo maintenance orocecures . .Simiiariv exer::::isin~ 

and ::.es::.in~ oi :ast di?i:.ai switcn nas be maae in::.c an instrument. 

These wi i: form the basi:::- o'f :he aciditiona: oroc1J::::ts of thE' ia::::torv. 
However. thev see~ to comoress the time ei<?ment oi deJeiooment since 
the Cninese net1.1ori·: is modernising at a iast rate. Tne-.· are ;ooi:in; 
-:'or 'tec~nicai and rundin~ assistance icr independent or~ani::;ations 

r ... o this e:tec~. 

STATE RUN CHANGDE TELECOMMUNICATION EQUIPMENT FACTOR~ 

Hunan ?rovince China 
Cabie 6~) it 

is one oi tne l0 state ~ocroved :a=tcries manuracturin~ c i z i :a. 
pro?ramme ~ontroi excnon2t?~. : ~. we..:;i e~tabl isned nas 
cacacitv tc croouce 60.000 : ines oi =ross-car te1ecnone excnan~es l 
30.000 iin-:?:: oi d1gitai oro?rarr. ccntroi exchan?eS each vear. Their 
caµaci:v is proposed to be exoa.nded to produce !00.000 lines each oi 
cross bar t. di?itai exchan~o:- :ines bv .;.no •:ir !9~1. 

7helr out nut v.;. ! UIO' n a s r e 1: o r a e d a n annuai increase o: 
'.;>7.?'-..tne en~erorise i:: tocus1ng on technical aovancemen~ .. 
the- <:roz:;na~ teieohon.;. 
e:c:-han?e a:: i~.:; oroci'J=~1~n orit?n:~~.ion. 
cs e v t? : i::J r:, new or ~au 1: ~. :; w i t. n ~) i ~ h t .s- c n n Q 1 o ~ v . 

base l. 
Tra1n1ni; 

prcH_!ram :;ontroi 
is imrJor~E>d ro 
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CHANGDE TELECOMMUNICATION EQUIPMENT FACTORY 

~c.~. 7he =a3~ ~~~~ie ~~ad. 
:~~~~de. ~u~ar: ?ro~ince ~l50~0. 

·-a~t e 5018 

Es tab; i shed in i~7 .... it is one of the ten state apcro·Jed factories 
manufacturing digi:.a~ 

apoointed soeciaii=ed manuracture fo: au~omatic teiephone exchan?e· 

rt .:an 
another 
c-vera?e 

;:i.rociuce HH:.0130 
Hrn. 000 i i nes or 

iines or c:~sscar teienhone exchanges and 
digitai oro~ram ~cntroi exchan?es. Annuai 

increase ~n the total cutout vaiue since iast iew vears is 
37.9~. The entero~ise is focusing on techr:icai advancement: making 
the crossbar exchange at its oase. and the crogram controi exchange 
as its croduction orientation. 
a oeoartment or orogram con:.roi 

A scientific research institute 
engineerin~ is started ~o train 

empiovees for deve.oping new oroducts with high technoiogv. 

TIANJIN ELECTRONIC WIRE & CABLE CORPORATION 

No. 

Tianjin Eiectronic 
manufacturer for 
aoministrat.ion oi 

..iing~in Highwa'.·. i1eoei District. 
Tianjin 300:31 

?h 26280"'? Caoie ::::;33 

Wire & Cai:>le Coroora-:.ion. a iarge state 
wire and cabie which was directlv under 
the former Ministrv of Electronics Industry. 

transferred to be under the administration of Tianjin. 

anci 
the 

run 
the 
was 

ihe companv covers 
personnei empi oved 
technical. 

an area or 126.~00 sc.metres 
are more than 300e out or 

and the to ta I 
which 13% are 

The main products oi the companv are - RF oabie. Insr.allation cabie. 
mi!itarv used cabie, ali kinds of cable for household appliances. 
wire l c3cies for comouters ano other specialised cable. The our.put 
of the companv is ?•owin~ at an avera?e grcwth rate of 1.86%. 

At oresent. the comoanv is en;ai!ed in 
optical cable with the introouction oi 
?M~ ~~s~in, eaui?ment and presumablv. 
Ofer optical cable production. 

develocing teiecommunication 
advanced production equipment 

it wouid be an important base 
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SHANGHAI NO. 6 RADIO FACTORY. 

Na. a1Q, Guang~u Road IUesternl 
Shan~hai. CHlNA 200063 

?h : 536310 Ca~ie : 58o7 

a.a 
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manuf~~turing variQua nan-po1ar fixed ca~~~i~ors and 
~~.~ i~t~~'~tac circui~~ wi~h •sanv~ 8 br3~d which is 

h·•b:-id thi·=K 
on-= .:Jr ~ h~ 

about :000 perscnnei ou~ o~ are 
technicians. The rac~orv o~cu~ies an area oi ~2.S0~ ~~.me~!2s. Th~ 

~i~e~ a3Ee~3 or the ~omcanv are es~i~~tad a~ ::.50 million ~SM Yuan. 
The totai output ~aiue durin~ 198e ~as Sa.: mi! iion RMS Yuan. 
'""'' i-• .:.•;e ~e.:,11 ~wa.r·:::e•:::i the ori=e t'or their oroduct quaiit·•· in 
order to maKe further improvements and prociuc~ deveiooments. the 
mana~e~.:,~t ha~ put an ~m~hasis on Research & Geveiopment 

WUll HlCROliLECTRONICS CuRPORATION 

u a w a n q 5 i . i.J •J x i . j i n ~ s u ? r o v i n c a • 
CHINA 2!4~61 

?h 

IJ ux i Microeiectronics Corporation 
proauction oase i •=> r iCs and discrete 
technoio~y t.. eq1J i pm en t. !Jl'!C is a 
C1inisr..rv 
Fac~.crv. 

is the largest 
device in •:hina 

joint. venture 

n c.. 
wi~h 

be-:::ween 

u and 
advanced 

rormer 
Device 

It. has more t.han ~000 ~::arf ~ members oi which 2~00 are t:eciinicians 
mt.rs. and & .. . ~ is bui::: on an area or 180. ;300 so. 

occupies an area ~r ~:0.J00 3~.m::rs. 

about 400 mii ~ion KBM iuar.. 

UMC has 

7 •J T". a 1 r i )( ea a s s -= ".. ~ 

; :. ne 

·Ja i ue i :; 

an ann•;a. 
with 3r. 

~ n n u ~ .. .::, TJ t :. u ~ .~ r ; ~ 0 ;-:': i i. ~ i .: r. ~ i ~ c a ~ 3 r. r. u a • ! ·.: . 

..:o •.Jr 7'.: :::ir•::iouc in~ miliio1~ pcs. per 
~(if',UW. :J i •. ; r: I i n ~ ~or ~e:sear.-:h 

[11s>'Je i c:pme:i-:.. 

on their earlier 
31~' .. ' 3nt:~C ~.~er.no 1 o-;y 

r r om •:i~·Jq 1 ::iomer.-: 
:1n1J '' , -- .. ~.3'J ~ L..:. • Jr 
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C..HAF"TEE ~-

SUB REGIONAL CO-OPERATION 

Limitations of Country Effort~ 

i~~•~me~ta:io~ or :nei: ~~ans recuir~s i~s:a:~~tion 

~a::ie~v ~r eauiomen:s ~ s~stems :~ soreac ~ u~graae ~he 
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Cm 
the other :'lane. adeouat.e ,.::a;:;abi ~ ity in 
~::oau~:ion caoacitv mav not exist 

:e rms ot 
in ea:::1 

tecnnoiogv and , or 
anc everv asoect. 

=.a ch coun~r·J has dirrerent areas in wnicn iaos 
recuireme~:s. Figure 5.1 ~ives a 

exists in 
~heir cuo;i~a~ive 

cver?iew ~= the exis:in~ ca?aoi:ities as revea1e~ from our visits. 

S.1.12 Common constraints amon~ the tnree countries r or 
un~t3dation or te!ecom are icientiiied as ro• .cws: 

a. Most countries reso.vec to 
di~itai wav ~c tne maximum ex~ent 

uaining masterv over 
modern 

se~erai tecnnoiogies 
requirec ov 
extraorcinarv 
in·.·~gtments. 

efro:-ts 
networ~s reouires 

and substantiai 

o. Such new eoui?ments have comoonent.s whi~~ ~·~ 

no:": ?Ft .,.,.ti.£- :r. tne countrv 1esoeciai iv 'JLSi '· 
1eadin~ to hard currencv outiiow. 

F-rogressivelv 
equipments .:>r 

reducin~ 

ear i ier 
reouirements 

~ene rat i •:>ns 
or 

whose 
and technoiogy mav have been mastered 

:3ubstantiai 
production 
components> 

investments n1aae in 
capacities 

cannot be abandoned. 

c. Practicai dirficultv of rapidiv 
suriic!ent resour::es !in•:iudin~ 

settin~ uo 
<inciuding 

mustering 
rever.ue 

col iection1 to import modern eouioments 
esoecia1 iv the hard ::urrencv component. 

e. Local Rt.[, efforts are not at ieveis wnich wiil 
their own 

development pro~rams. 

:'.nr.ancement 
with the new 

oi human rescur::es in ~~e~in~ 

techno1o~ies now emerging 

optima! 

i:.1. l~ Suo-r;~c-~turial cucpetatton r1.as tu aim at mutual action ror 
reducin~ the effects ot th~se constraints tor benefit of ail sides. 
~uch action may be evolved at the product. technology or at human 
resource levels. Subseouent sections will discuss these 
p.::.ss1bii1uc-:; in mute c.tc-t.:.11. riuwever, there is a oossibility er 
readier cooperation ~etween each or tnese larFe countries and 
surroundin' smal I countries in tne reeion wnich can be accomnlish~d 

with minimum constraints as discussed in the next section. • 
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1echn1c.tt.l &. Co••ercial Unbundl 1n~ 

- - -=- ...... -- . ::-:::·-==~- ~ ::-
-. :. .... .: - .: .: 

:::-:-:.;..:: - ~.-=-

__ u .... -::::.:-~ 

.. ~ --~: 

::ar. 
oe done :i:s:.:v bv oeseggregating :.ne s~s:.~~ ~~ ieve:s or !.ec:--.r. i ·=.c' 

i :.em. ,._ 
-:.echnolo?icai oreai-:uo in-r:•::> sophis:.i::a:.e:::. hi;~ .. me~iuir. i. :ow . -
- ::I 

- - -':.. l. _.:, 

:.n Fi~urie 
rtJrthe::-

ana. •.rs is 
refined in great o~':.al: wn i 1 e 

anc =:-caC 
ana:ysin~ 

anc 
each 

uncer ~a • .:e 
10W 1eve;s 

E~efi a re1at1~e:v 1ess aeve:=~ea =~un:.rv ::ouia 
of tecnno1ogv on its own. :.=-:us ei iminating su::h i:.ems 

tr om 
suppiy 

t ru? r..:. ;;: k a i; e . 
rrom within 

Medium and hi~n ieve1s mav 
tne sub-region ov o .arge: 

oe consioerec :or 
and better oeve;ooe~ 

''~l~ni:.our :s:ui:.iect te: cr .. ~c1:s on qua.it·;. ::>er:crmance anc .:.:is:. . .:r.:•. 
the sopnisti.catea and 1ates:. oar:.s o: :.:-1e ::.a::i:es~t- w.:iu10 cai, re: 
compe":itive oics rrum aeveiooec .:oun:.:1es. 

in case or ?achages re:atinf :.c 
it ls oiten :.he ::aEe 

:.ransrer oi 
-::-.at t~e 

techno i o? .\· 
techno i o;·.r 

ror 
i5 .aca1 ~'~~u.::tlan. 

~undiec aiong with 
~gai:-.. 

the kit oi componen:.E cons:.ituting the ecuiomen:.. 
:oncerned comoonents .:an in soeciric c3ses 6e 

oeseg~rega:.e~ in~o. various graoes. Gn1~ ~nose which are 
~e:pnis:.1=.:.:.ed !ana perhaps nropr1e~c1~· neeri oe par': ~r the 
:.echno1ogv oac~a~e whiie the rest can oe consi.dereo ror procurement 
:ram ;looai markets orovided soecifications are conveved ov tne 
purvevor oi the technology. Procurement within tne suo-regiin may 
aiso be possibie. 

S.l.~S it is admitted that the unbunc:in~ needs to be cone with 
due care and expert ~nowieoge. in this respect. sui:.ao1e 
orograms:orojects by UNIDG or ilN&P or :7Ll couio oe created to he1p 
the iesser deveioped nations to unaerstand the technicalities 
i.nvoiveo. 

l. 3 Cooperation with Smaller Developing Countries 

..... l.31 The countries reviewed in tnis i=\oeoort are the iargest in 
the Asia-?aciiic region ieaciin~ ~o su~st3rtiai teiecom mar~ets 

within their own borders. To satisiv tnese neeas the~ have set up 
telecom production facilities oi suostantial sc-le. Smailier 
de~eloping countries within the region havin~ smal ier markets wouid 
iind it unviable to croduce their own limited teiecom reaui.rements 
and could ~reatlv benefit through coooeration with one or more of 
the 1ar~e aeveloping countries in =uliii !in~ their telecom 
requirements. 
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5.1.3~ The iower levels of requirements oi these smalier 
countries in technoiogical ~ economic terms could be adequately me: 
bv the technoio~ies aireadv in place in lar~er deveiopin~ ~ountries. 

F1.u·ther. because of the globalisation of teiecom • these smaller 
countries ieneraily have ciose interlinks with the networks oi 
nearbv iarger countries resultin~ in comµatibilitY. 

c:: -. : . .33 Shorta~e hard a major constraint limitin~ c•Jr renc·.r 
r~gionai cooperation. Due to t~is. aeveioµing councries 1esµeciaiiv 
sma1ler ones1 smailer countries ar~ iorced to depend on aid or 
other ~ilaterai financing from deveioped countries which often forms 
a cart of the total packa~e offered to them. ;f a mechanism for 
minimi:in? and funding the hard currencv in such transactions couid 
be worKed out 1su~gescions are made iater1. there are µrespects ~f 

re~ionai ai iiances being deveioped in teiecom. 

5.l.34 when smailer countries cuv equipments and systems from 
deveioped countries substantiai quantum of hard currency. to the 
fuii vaiue oi the packa~e is to i:>e paid. In the case of re~ionai 

µurchasin~ :he svstems cost itself is iikelv to be much iower. 
r•H':her. through a suitai:>ie financiai arran~emen-::. the hard c1Jrr<?n 1::·.r 
reauirement need oniv be to the extent oi the unavoidaoie inpu:s far 
~roduction ~i the svstem bv the iar~e countries in the re~ion. 

c: .. . 35 t: •. . •Jr .. :ier hard savings at the 
ir.s'.'..ai :ai:ion. -:es'.'.. in~. :.rainin~ ;nd •j~<?ration •::an aiso be achieved. 
Suoo:ies 

'S. : • .36 

tei~co:n 

.;. : 

coo;::>eratior. couid thus subs tan t i a i i ·.r 
~he ne@c ~or ~ard ::urrencv as comcared :o orocurement 

~n a~gre~ai:e. 3maii countrv r<?cui:emencs acid up to a ioc. A 

ec•J i cmen cs 
~i-:tie inc. vro•ec-:s annua. exo<?nditure 

;:., 3ma1ier Asian ccuni:ries .r<?achin~ US i -· . . .. 
~;11.$' :.Jli. 

in acsciu'.'..a terms. • .... ..:> 

... r.:.r.a. 
ar.d : ec1;ca "..~ i:,; 

~~r~ cur:enc~ :escu.rce ~cns"...rain-:3. :hev couid s-:ii 
muc~ needea te:~com inr.rasi:rYc-:ure -:hrcu~~ r~qicna1 

dev~io;:; :ne:.: 

Jr:'eri:>:; 
i r. 

:--: :- - :-: . : ... ~. i : ~ .. 

PRODUCTION COMPLEMENTARITY 

~111111.:irtr.•1 1H T~chnul•>l(ical DirP.ct.ion 
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- _ .. .._ .. -· 

- - .. ·- - ~ - - -". - .. 
:: : 5 -_ ~ : :. ·; -- : ·= r: 

m~ - - ,.. 

. ~·-= . a : : ~ : :: : e :. : ~ s e :'"'. · __ ·. r e:·.;e:nue-
:: ;:in v en: ion.:; i 

~ec:ino10Zit?s. 

ne~essi~~:e 

~i~e ?eo~ra~~i= soreati ~ ~~ve:3;e or va:-vinz 
:::eve:·.)::>mer.:. ai:ia::>tc.tior. a:1c ir.i:e::'acin; or a 

te:::hnoio~ies 

in ~eve . .:::..:::! 
to resolve t~ese ::roo:ems w~i=~ are difieren: :c t:'"'.-:!Se 

:-.a ';/e c::.untr ies. 
::.een hithert-:; 

;:,.- u:lUt: t: 

n::: t the 

: U l "..-E::l tnese 3re :::::':er: 

mos: suited soiu:io:is 

mea r. r n:;::.;. a r.c 

mutuai i·.· oene:' iciai - suo-reg-iona: coooe:a:ion be:ween 
~oun~ries ir: oroduc:ion as indicated oe.~~. 

Co•ple•entarity in Subscriber Equip•ent 

S.:.:1 A:' :h:-ee 
·= .:i i=o~ t=. l 1 i : l c?: 

countries na";Je amoie market 
e:ser1:ia . .:.::>;:;aratus 

a11c 
v:-

instruments. teiecr1nters • modems. et~. ai i 
.add111i; reatures. 

o: which are 

:hese three 

aoproo:-iate 
"::.eie::hone 

increasin; 
to ea::ier 

mechanicai ';/ersions. tioweve:-. prospects o:' co:r:cetitive cross-t:aci:ig 
shcuic be ex~mined. 

-.... -· -- 7 e i e::inones. ;ncia 
anead seems to na· .. e. with 

twu 
its own eirorts. 
..:.:.un!:ries. !"lore 

oro?ressed 
imoar~anu•-. 

severai stecs 
th-: 

cieveiooed ior rug?eci conditions and ~it.h stanoardised components 
~n1cn a'e readiiv ava1i~bie. There is distinct room ror 
compiement.aritv in this product range. The other countries couid 
con,;iaer wor~in1 ci.:.sely with india to aoscrb in~ian E?AaX 
technoiogv ior establishing their own prcci:Jc:ion. 

- .. ""I .. 

~----~ ::.i oro?ress t.owards 
master in~ the 
1 r'\C re.as 1 n i; : v 

communication. 
commun1c.atio11 

th~s.: countries ha';/e macie much 
technoiogv and product.ionising oi i=acsimiie 
oec;:imini; t.he orererrec mode or internar.ionai 

in 
It is esoeciai:v 
these countries aiso 

in their ;aniUa?es. i h"1 i;e.·1 ~art.s or 

attracti~e for 
an ac:::~uni: or unique 
this t.e~nno1ogv are 

na:iona1 

cioseiv 
G~i~, i~~i~ l~ a three 
countries 
·J~lii: I ujj1il2-i'1 t 

oositior. in 
ut 

t.c.1:e a 'ioint aporoacr. 
tak te~hnuio~v ~nd .. 

- ..J tneir 
ioint acoui•ition at crit.icai carts er tnis 

r::: ':I ...,,. -·...,, Complementarity in Transmission Equipment 

i. ~urtn~r 

oar~ air.in? 
te.=hno: O?v. 

5 . .:. 31 
the 11' 
equal iv 
t WI'. Ui ~. 

Ai I the three countries have estaol ished taci l ities 
own pcesent needs or cooper oas~ci wires i oaoies. 

:::aoabie of expandin~ the same .as mav oe needed 

to meet 
7hev ar9 

in the 
:on£- term i 11 the c .z. s e u r r 1 b re - o o t i ,: :: ~ b i i:- s . the 

reauiremen•.s &soecic.I iv or 
India nas airea~v acouirea 

india & China ~re 'oin~ to ~~ •notmous. 
the basic ~e::hno:o~v :or i:n9 draw1n? or 
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the optical t'ibre as weii as ma~tn! the cabie. TwQ unl~s are aireaci~ 
i~ ~;~~~~ti~~. Ch~~~ i~ in the proces3 oi ne~otlacin~ 3c~uis~tion oi 

the cechnoio~v. Indonesia and other deveiopin~ coun:ries. who 
presentlv imoort their needs wouid do weil to incorporate 
re~uirements into the pia~s or the other twc. 

:.:.1~ c~mmuni~&tion thrau~n apticai fibres requires a 
spec1r1c eauioments and comoonents like interface 
muit!piexer3. re,enerators. etc. to be incor?oraced ior 
this technoio~y in the teiecom network. ~ndia has 

number o: 
ecp.J i pmen t. 

IJ ti l l S l '1~ 
;::irocurec 

The :ircs;:ect.i 
oi expancin~ this ar:-angemenc to meet the needs er 

ior such equioments. bein~ opco-eieccronic. 
to exlstin~ tec~noio,ies with necwor~ 

manufacturers. 

i s comp i e t e ; :: 
operate rs ana 

China an,:.: 

difrerern 
equipmen~ 

5.2.33 Rurai ccmmunicacion is an area oi ~reat imcorcanca in ail 
the deveioping countries. [n the case oi [ndia & China. deveiopment 
and production oi reasonable depch exist wnereas in indonesia 
manufacture is more assembly oriented. Considerin~ future needs in 
thts are~. re~1ana1 ~o-aperatlon bv standardisation and modei-wise 
sharing of production or VHFIUHF communication e~ui~ment is another 
area or compL~mencaritv. which can lead tc suostantiai economv fer 

ai •. 

c: "'\ ~ . 
..,,,, . -· .,..,"- Microwave -:echnoio~y is uti~ised for ~cth anaic~ anc di;ita. 
transmission. A: l three ·:::ountries have instai :ea ti":is technoiogy ir: 
the net':.lor1e. to a !esser or ~reater extent. ?rocuction caoaoil it.·; 
exists in India t.. Chir.a for microwave anaio~ anr.i. to a much iesse: 
extent. ~or microwave di1ita1. The future wili increasin1lv use 
diiitai microwave. T~ereiore this is another area fer ,ocentia. 
re~!ona1 ~ooceration in accuirin~1deveio9ir.~ "..he "..echnoio~y ror th':? 
entire sp~ctrum oi ecui~ments used in digitai mi=rowave. 

tJSe 

i in~; s. Geogracnic irn~erati~es have rorcec inaonesia 
deve i i:i;:> much r •Jr".. he::- in "..nis direction amon~ -:he severai 

i a•;nch sat:.':? iii -:e 
r:.>?chnc i •:)~·; 

':::ommuni:::3t:ior.. ~ince sateiiite anc 
nas ~i;itar~ anc nationa1 secYri-:v imoi ic.3r..ions. 

is i ~: "? : ·1 t: c :) r oc e ea o :'l i ~ s own. M 1J·-' ever . 
3 case~ commynication net':.lork •or 

wit:O inr..er-::onnecti.::>n internationai is 

sr .. rqn~~h i r: China':; in 
i a u r .. :: h i n ~ inconesia's sr..ren~"..h in sar..ei i ite ~r·:)•Jnd 

coi;,j be ~.o ~r o·,1 i ·:JO:-

::.: .. ;6 

::J.;:.1: :.:.·. -:"'.~:'.l·-.. ~"'. :. 

,,;.:. 'J ; .! - ..;. 

) J~ : .. ~· : :~ 

: ·"-: ·· .... ~ ; ~·: 

, .. 
. '" . -· .. ' . 

: r"1 ; • 

~.he 

. --... •.J• 

cer !:a in i ·; 
india':; 

sar:eili:~ 

equipmen-:. 
sar..ei; i~°"' 
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c~w~lement~rlty In Switching EquiD•ents 

~--·-- -·:. =: : ..:. . . t..;.. : .... :: = .: $ inf? 
-- ... - . - .. 
-~-..:t---·· ~,;1. 

this 
ar.::: 

:ess exoe~si~e 1tnoug~ ~it~ re~er features1 than imported ve:--s ions .. 
:.s in se<.:ting ur. 

- . 
man:...::-a=~u:::a~ techno 1 o~·.r. 

.ar"" ur '.'Zs! icus 1: in~s out in~eres--: ror ~he 

future is in di~ i :.a: . Ai 1 tn.:: count.r ies nave w2I i 

wnicn are in 
:- a:: i . it i .;.s : 
:nin.a ; :n.::;:>nesia have acquired =.urc:::iean technoiogies. 
oi exoeriences cou:~ beneiit a:l countries ~reat!v in 

est.abi isheci 
croauction 
oroouct.ion 

anci 
The exchange 

this ar·ea. 
Since indonesia is ciaing kit assembly of these exchanges. 
coo:::ieration wouid ~eneiit them a1so in establishing indepth 
manuiacture. It snouid be a;:i;:ireciated that. it is the software 
which reailv optimises the use or the di?ital exchan?e for different 
traffic conditions. it is oath diff icuit and exoensive to obtain 
speciallv deveiooed software from the international manufacturers 
who are not fuiiv aware of t.eiecom traffic conditions in the 
acqulrin; ~ountries. rte~iona: cooperation in this area can oe 
fostered 
region. 

s. :. . U.4 

OY 

Cr. i na 

combining the act:nowiea~ed software 

and incionesia continue to manuracture 

ski l is of the 

what can 
semi-eiect•anic exchanges --- anaio~ exchan~e of an 
using re~d reiavs. 1ndia has leao-iro~ged this 

thou?h uniikeiv to acquire this technoiogv for 

desc:ibec as 
older desi~n 

technolog..- and 
man u f a c tu re . i t might be wiliing to buv products !on regiona: 
cooperation or barter 
non-criticai :::ia::s of 
arter more ae:aiiec 

basis not involving hard currencv1 for use in 
the networ~. This wouid have to be determined 
stuay coverin~ suitaoility for interiacing. 

cost-errec:iveness. e:c. 

::: -
- • -· .J 

Complementarity in Allied Equipment 

S.2.51 in addition :o the mair. sub-svstems :here are several areas 
of allied ecui?ment wr.ich show octential ror re~ional coooeration. 
Operation and maint~nance of cne networ~ recuires a variety of ~est 

equipments wnich wouid be ecanomicai to manuiacture indi~enousiv. 

Test instrumer.t.s. esoeciallv tor ootical communi-::ations. Microwave 
digital. digital r.1ain exchanges. etc. require t.~chnolo~1es which can 
be deveioped throufh regional coc~eration. 

5.2.S2 Another possible area ror re~ional cooperation is in the 
production of modern batteries and oower o:ants tor exchan?es. Th~se 

are basic technoio~ies and cou:d be readily absorbed by each countrv. 



131 
c; ... --. - . " Coapleaentarity in Coaponents 

S.2.61 China~ India have weii establisned conventionai component 
manuiacturin~ taciiities while indonesia has virtuaily none. China 
has large capacities. mostly in public sector producing mainiy 
c~nsumer grade co~ponents. lnaia has a broader base oi proiessionai 
~rade components though individuai capacities are somewhat sma11er. 
Bot~ indla L China neea to anc will improve this component base in 
the wider context or 
indonesla ~ouid sou:ce 

their o;;era i i 
sucn recuirements 

eiec:ronics 
rrom them. 

industry anci 

5-~-6: Surrace Mount is the assembiy technoioiy of the future and 
none or the countries has a oase in this area. 3MT enabies more 
reiiab1e and more ~ompac: ecu1oments to be made and has compieteiy 
chan,ea the wav compon~nts ar~ maae. packa~ed and used. Ho country 
professing to have a te1eco~ i~dustry ca~ afford to be left behind 
in this area. Re!ianai c=coeratian would be desirable. far 
deveioping this tecnnoiO@Y· both in the manufacture or components 
and in th~ir appiication. The .an~ term advanta,es oi ~acoeration in 
this area cannot be overemonasi:ec- This tecnnoiogy will have 
benefits for the manur3cture c~ cr..ner t~pes of eiectronic eaui?menr..~ 

a i so. 

S.-.~~ A~iCE h3ve ceccme ':he :::irererrec semiconductor ::~moonenr.. usec 

in 
in 

7hev :.~r..rcauce an eiemenr.. or :noc:-ietorsni:::i 
e•::u i :::men t 

:o ~he or 
:e•.::lno 1 o~v neeos a i I 
A3iC,; a es i ? n a s .., e ; . 3 s r a o r i ·::a t i o n . :·es i ~n 

icr::;:,r..ions wi:hin the :~.;ion are an imoor:an: 

. - . - -
.""\.:J a: .... ~. 

::o:?n~.ri:!s 

:Je~inin? 

.n1s 

a-: 

a:::s~rb this tecnnoio@~- Ei:icon ~our.dries to orocess waiers couid be 
rrom :nan·1 S•:::ur ::e:=: ~s 3 sr..ar -:. ~e~ iona 1 .:: o o c e r .3 r.. i c n 

acauire aesi;?n ar.c :acrica:ion technoiogy and ~aci.i1".ies COtJ i :~ 

thence ::onceiued on an overa;; oasis :or :~e suo-re~ion. 

a i sn.:1re and imoor~ance 

i.s increas~~~ ana ~asr..erv in r..his ar9a is oa ramo1;n:: 

imcor~ance. 

~nar.a.;o?men t. 
:-u~c~:.on1r.~. 

3·=:i :ware 
r.er..';./•J r ~ 
c:. r-:: i; i : 

i:; 

EDUCATION ~ TRAINING 

Routine Training 

•. :·. ~ 1 • ~ ·~ : .i ~- ! : : :. ~ -_ .:. = : 

;·,.:J;~:. 

........ .... - ~. 

; ~ :i : 

. j ;'. ·: :.-

_; ... : .. :; :: . _,._ .. 

: t -

in networ~: piannir:g. 
r; i1 a r ; i r..? • 

networ~ 

~CtJ i :::me?n ~ 
:ndia 

3i:;o •Jn a e r : a I; e 

;.r~; .. :1.)w.~.;:.-: :r ·;:;:~:.1;; 

- ~ ; '.""'. ~-. : .. : : : ~ 3 . 

.. " - ..... ,• .. 
.• J •••••• 

·-. _:.. 
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:·:.:-:-::-::;: ·.·:~:· . ..::.: ·. : .: l .~ : :·. :: 

_;_-- .. ~::= ~:-. :~--

Fundamental Telecom Education 

ai i 
.; ..... - ..... , '- ..... :::.e:: iecu~a-:icr . i r. 

er.: ,. leiec;ac: 
as:J.:..:::.s 
-::.ei e.::.:iir. 

as 
:; ucr. 

an 

n.:n 

it was s::rong!v ieit that there is ~oc~ scope ro: setting u~ 
:c 

'-"it r. :Jasic edu.::a:.ion in eie=:::oni.::s a: :. !-ie C.acne:ors 1 eve i 1 

~-=~e::o~ 

e:.c. 
:·.Ji':..'1~1-? 

ooe:a:ion 

= ' ·-· .... COHHERCIAL HATTERS 

:;. . ~ .. Collective Procure•ent 

er 

~.~.!l !nere 1s ~cnsioetaoie .::~mmon~~i::v in procurement or 
eouipments. components and technaio;v bv aeveiooin~ =ountries. I~ s 
mechanism ior regional cocoera-::.ion cou;j be wor~ed out ~same 

sug?estions are made in the neYt sec-::.ion;. ail the countries wouid 
make significant savings oeca.Jse or thei: combined voiumes. and 
stronger bargaining posi::ions. This wouid recuire consioe:abie 
preiiminarv work inciudin~ some oe~ree ci stanoardi=ation. common 
ourci1asin~ procedures. etc. Suggestions ir. tnis regard are aiso 
me-de iater. 

5.4.: Collective Marketing 

5.4.21 Since producers of telecom equipment are largely 
in developing countries, mar~eting has be~~ a very weak 

oaras::a:al 
spot. An 

indeoender.t corooration 
have a rinanciai stake 

in wnicn di~ter 0 n~ countries ~ comoanies 
couid pernaps ta~e up this enormous task. 

Such a corooration wouid be run as a commerciai 
:; u b - r e ? i o n a ! i .'-' a n d i n t r a - r e g i o r. a i ~ ~· . F· r o d u ::= t s 
other countrv ta 
industries! as best 

distant oar a I I e 1 ::a r. 
suits cust~mer neeas. 

enterprise. 
couid be rrom one or 

orawn IJ it h 

aeait with 
Nature or 

AirbtJS 

::>er ore a 
corporate 

5.4.:: CompleKities and mocai ities have to be 
corooration as described above =an be set up. 
entitv. tactory locations. orererential 
hurdles. etc. wi 11 have to be considered in 

import t.aritf:;. 1 e ;;a i 
even oetail be tori? 

incorporation, let alone success. 



5.5 POLICIES AND INSTITUTIONS 13~ 

5. 5. l General 

S.S.11 The eacliec Sections have identiried some possible areas or 
re~ional coo~eration. Such cooperation to work in practice requires 
the gettln~ up or or~anlsations and institutions. su~ges~ions for 
which are given beiow. A summary chart is drawn uo at Figure ~.3. 

S ta.ndard i sa. ti on 

s.s . .:.1 which wiii brir.i?= aoout a commona~ it·; 

requirement. is the key factor precedin~ co-operati~n at 
ad1ui11i::tratLre a.nc ;:ioliticai ieveis. ~ortunateiy·. the cc::: ."135 

aiready laid the iounda::ion ror teiecom stanjardi:a::i~r. 

i11tei1·1atlu11.:.;1·,.. It i.:o 3t.t:cn:;lv rer::ommended that a ":e:e•:::m 
standardi=ation i testing or~anisation. be set up i~ the As~3-

Pacii lc ce~lon wor~in~ within CCiTT recommendations. but ~ith :~e 

foi iowing additionai responsibilities: 

- ,_ ......... 
·J. - • --

a. ucaw uc specifications and standards in riner 
detaii. where CCiiT specs are too ~enerai or 
cequire deviations to suit the region. 

Throu2n its own test house \or using existin~ 

in 1nembec coun::r ies 1 "JeOC•J~ 
- . - . . . 

~ •J a • i :: i ca ._ i an .Systems i ~·.);a i . s•;t:-svs::em 
i~v~1 as we:i as comoonent ieve1. 

dif~icuities in operating sucn an .:J r =: a n i s a ':: i 0 n 
net be uncares:.iffia~ad. ~owevec. in our ooinion. such 
•.Jr·?ani=ati•:in wii 1 or,J•,1ide the mand3.tocv ~echnicai 03.se :o:- anv 
~t te~icnai CQopecac!on. ~ithout standardi=a-:.ion. ~~ances 

s:.ic:::ess in :e~ionai cooperation in prod1;c-:.ion ana mari<e:.ing wi ii oe 
ne~li~iO&a. 

- - -- .... .. .,., . ·-. - Re~ional Centre for Excellence 

31 j i SC!JS::ed in aariier sec:.i.:ins 

'or ca.:: i "' c •..: t ; i n e a :n e c n .:. n i s m -:. o a c n i e .,, e th i s . 

- - . - -
-.·-.· ·- :;,, • ._.;.,, 1ii3,· ;..:-r. ·J(:O .i ~~~1,~11.al ·:~i-ir:c~ t•Jr E;<·=~L l~n·:.:- in .. ~~~ 1:·:~~. 

:-;,e :~.;:r.~;~ ·,,1ou1::: oe .:~mcri3ao?·J .Jt ':'.JC ma~:.:;: comoon~nt.:.: 

-:rai:iir . .;. ::t.n•:I 
:, :: ~ - -:: ... : !· • .:. 1 • ~ ~ :i t L ~ ·;,: 1 .:. r"'o..:. • ~ :< ::. -:- r -: ~ 3 8' • 

:- ·~; :.• ~ 'J ~ ; : :j m ~ n -
_:. f •• : ·-: • . ~ . ..:_:..; :.T .. -:-•::·,:·~.:,.:.;:. •. ,. ..... --. .:. - ,.._ ~ . 

~-:.:. ~...:; _!.;.. '.' ·~ • _ ::.m~r1 ~. 

• •• j o-: : .. ~ .. ,.. ' ... . . - ... 
- _, ... "' .I I I ..... ·-' .. .I I'.., • 
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: :'; = "'.. . -: _: · .. - .. - . 

~ -- -,.. .... .:.. ::. { j ·: :. .j i ='"' .: 

~- ~~ecia: aspec~s cf n@twcr~ ooe:ation 
~- ?roducticn technoio~ies inciuding 3MT~Hybricis etc. 

e. 
f . 

j~F.UHF!Micro~aue ec~iomen:s 

:ei iuiar phones1pagin? eqo:. 
7@s: Eoo~. L Auxiliary Eqpt. 
5oitware deueiooment. 

B~si~eE ?ermanen~ muiti-nationai star:. the cross-iiow ~ uograda:ion 
oi :e=~~oiogv wouid also be by oeputa:ion of experts irom withi~ the 

.at_ A7T=: may oe nominated 'ov ua:ious 
coun::i~s and wi; i :ake one or more courses ciependin? on needs. 

- - -....: . ......: . _,_ !he :E~A7T wiii focus around the advance~ent oi 

a. iechnoiogies ror criticai 
u~to-eiectronic svstems 

racsimiie components 

- . ! . _; 1 i; : ;:, 1 3vstems \inc;uding reiated soi:warei 
Rural Teiecom 

.;::;oro::;riate 

mainiy AS:Cs. Optc-comoonen:s. 

. . . renowned experts may 'oe deouted to guide and iead 1n!:.e::i.:.:lona; :v 
teams :cam ffieffi~er-coun:cies wor~in~ on soeciiic time-'oounc proiec:s. 

~.~.3~ 7his institu:io~ may 'oe jointly funded by tne member 
cuunt!:es 3nd aided 'ov muitl-laterai or~anisations (UNlDO. UN~?. 

ADE. e: al The member countries may 'oe made to contribute annual iy 
ln pr~cortion to their ~elecom bud~ets. In addition. each coun:ry 
wouid oay tor its own scientists/engineers being trained. 
TechnQ.Q@ies aeveloped mav be ofrered ior commerciai transfer 
re?ior.a; ;v. Natu al i·.-. in such transrers. supporting countries muse. 
~et oeneiicial terms. Specific country runded develcomen~ 

proirammes mav aiso be underta~en. Having impiemented many such 
scnemes eariier. UNIDO wouid be well equipped to decide appropriate 
me~ha~:.=.:ms. 

5. 5 ... Trade Secretariat 

S.S.~: V3tluus asnects of cocoeraticn as mentioned above will 
require a permanent or~ani:ation to support it. ~e recommend the 
==r..t11··.: wp ut a pefma.-.ent R.ei;lona1 ie:er:om :3ecretariat whose rc1e is 
isin·,1isa?ed ~s r•.:>I iows 

a. it would be permanent and headed bv a Secretary 
something on the lines of other world bodies. 

Genera I. 

;: : ; r: lnrormatlon 

o t use to bu .v er s and s e 1 I er s u f t e c 1"1 no i c.i g ·: , i:, r o au c ts , et~ . 



5.5.5 

c. rt: ohysicai facilities 

discussions. translatin~ 

t o g e t he r . e t •: • 

facilities. 

for 

rorum 

135 

d. [t would provide close relationshi? and laison with wcrid 
bodies I ike ITU. 

e. it wouid not take decisions an its awn but woui~ assi~: 
constituted committees. ,::ounciis. ~anel~. ~r·Jups. et•::. ::.:> 
efrl~ientlv and quickiv reach decisians. 

Telecom Funding 

5.5.51 
Ot tht? 

The difficu1ties or ~btainin~ hara currencv ror deve:oomen: 
te1ecom nat~ai~ ottt?n µcessuclses several countries :o go i~ 

advanced 
packa~e. 

teiecom 

~~~·~~i~a ~n~ ~eih5~S 1ess sult~d ~eiecwQ eaut~men~ ir~m 
countries ?Ure iv because it comes with a f inanciai 

At the same time. !arger countries in the 3rea wi:~ a 
production base are unable to supply to other countries 

because or iac~ or hard currencv. 

s.s.s:. 
~.::.LJiiJ 

re? ion 

S.S.S3 

Ue suggest the settin~ uo ot a funding mecnanism 
within 

b. finance oniy suppiies from deveiooi~z re?i::iai 
::cun:.r ies. 

maini~ hara curr~ncv reouiremenr.:;; 
the ex~en~ t~at eauioment manurac~urers in :ne 
re~ion need rcr their incuts. 

wn i :n 

in ·Ji ew .'.):; the S•JmS i nvo l •J ec. co-ooerat i·:in or 

:,; •=- r: c 

wcu!d oe reauired. .:: i:i e c ~ a 1 ': e ' : .=; i :i ~ h es e o r ~ a :1 i s a :: i .:i n s : o u • .;! 

..... _._, 

deveicoin~ ~oun~:ies in t~e rezi~n. 

- - . ::.. ::,. 0 Marketing to Other Re~ions 

• ... ~ '"'. : : ~: ... - =' : ~,; ~ .: -. ~, . 
~ ·.: ... - - '':.."'. 

- . ·-... - - - - . . ~ .... ~ .... -: -: . ~· : .:~ : ,; , ; I~ ... : ·.· .:. 
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CONCLUSIONS 

. - .. - -
- ..- - I • • I. • ~ = -· I I'.: ":' l ,=: • ~ - ; . -

;; . .:. .... ·..:.::oS-.\ :.:i::e~:n:;: ::·~.:-_1:~. ~·.1 :£:e:-::s.. t:-:=.:1 n~mi-?s : ~.-::.- i ; 
a :; :: r .J a .: ~- e:: .. 

a r '? 

cire::::i::::r. 

~cunt:v nas war~ec t~wa:=s se:r reliance in tecnncicgv 
in . . . . 

;JO: i~1es.e~ono:-r.1c 
:::osition - . numan resour~es. ~esu.::n£ ::cm this efi::.ri:. :here 
exists a base oi te;ecom tecnnc~ogv ~~~ eaui~ment µreduction amongst 
the :hree countries. ;nciviciua: errc::s at seir-reiiance.~rowth and 
modernisotior continue .. - . .. nou~n 1.1ith 

5.E.0.; The studv :-eveais or irna 
ooeration the three countries. 

i e·Je is 

ia::::.e s~~oe ror 
r. :::: :. o n i ·• ~ e t we e n 

success . 

si?nif icant. 
~hemse i 'Jes. 

co
but 

aiso I.Ii :::h o:her countries in the reg:or.. 3cme or the mechanisms 
required ;.. 0 ios~er such co-opera~ior ~:~h the assist.an:-=e of UNiDCr 
have been su~gested in the icre~cing sections. However. consicierin~ 
the many :.echnoio?ica;. politi::::ai i.c e=onomic issues invoivec:i in any 
such c::-ooer~tion. care:ui =onsiciera:.ion ar.c detailed anai·1si.s is 
necessarv to arrive at an acceotabiE a~~ workable aporoach. Suitable 
orograms wiii have to be ciesigne~ to give effect to those 
recommendations found acceotabie. 
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i"e~ecom 

7 rJ 

7:.. 

Teiecommunication Sector 5tudv 5urvev. Assessmen~ & 5t~ate~ic 
Recommendations. ?eopies Reoubiic Qi China -- wcrici cank 
No 9~13-CHA Feoruarv ~8 • lSSl 

r\eoort 

Telecommunication 
Various issues 

lndian Journai Of Teiecommunication 

7::. 'i'.:i.:c•::;lllmuni•::.ai:t..:rn in The ·~£·owth ut n.ationai Econom...
Modi -- ASSuCnAM. Juiv 1SS0 

:::::; • r .• 

73 Teiecommun1cation. Gept. ut Teiecommunication Januar~ 1~67 

74 Teiecommunications ~ economic Deveio~ment ?.obert : ~aur.aers & 

75 

I • 

Others. Uorid aanK. Juiv 1983 
Teiecommunications & economic Deveiooment Chen 
Economic iesearch Centre. Ministr~ 

Teiecommunicaticn. China 
T.:,ecnone Enqin~.:r ~ Mana~ement. -- December l~E6 

Teieohonv - A mont.h1v bv ?ubiishing Corporation 
liaricus i3sue::> 

·i :.in :? i a n • 

The ·:.Jmmun1~.:st1un inrra:tP.Jct.ur~ in Asia - an r::>v-=r·:i.:w cv M3:=:.:; 

\..acr i=. Timoiex 
June 1;s1 
Th.: ~2m1~Qnauctac 
1go=5 

inc. Hong Kong raciric 

'-: ... ·-·-
The ~acid an tne 1 tne - 7e1ecommunicatlons 3ur~ev 7he 
23 No~emoer 1985 

: an1Ja r ... 

81 The ptQspec~s rat tne ro.~ ar a teiecommunicatian ir. indonesf3 
o ·1 i r . rt a n a rd i Ram e i an. i r . I r wan Tamµ u o o i on . A E :_; u e c em c e r !. -~ 6.:. 

8: The '~~1ana1 o~er.:staes n~ve ~~ne on a digita1 shaccin~ scree 
communication svstems waridwide • Februarv l9BS 

~~ The re:~ anc ?ro~ress ~r ~ei€communication indust:~ in inconesia 
0·1 =:1Jr ·1a t:. n and :=. U ba id i; ; ah. Pt. I NT i ! PERSE?.G 1 .~::.·:. .; an car ·1 _·::cc 
iJ • =. • ; 1' •_j 'J :: =: :< o i •'.l r e s 7 e 1 e-:: ·.J m i n · _ n i n a - - r;_ 3 ·1 Z "' i -: :-. . =: ·.: : -: : : : a . 
Girec:or Te1eohone En1ir.eer b Mana~emen~ .~ecemoer ~=c~ 

~F ~i~~ ~he wcr~c 7e.ema:ics incia Au~Ys: li~i 

:lo; r ::i.an ·:. 7:ansc~:n inc .. 

:n 
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AtHfr. HJ r<l: : B MAJ Of! MANUf.ACTUf<Ei<~ OF TELE CUM EQU i t 1 '1b.t~T~ 

t:.. 

6. 

INDIA 

Aovanced Coamunication Devices 

.. -==. 

---- .... -
·- :- I• ·- .::: •- ' - ~ r' ._ =:': : • ~ : • ._· ;, ~ • =., A. : : • 

Advanced Wavetronics & Systems 

.:?. 

7 - A. 

·.-- ·--- -----

Arvind Hills Ltd 
E1e:=tron1=s L:i•:., lfi-Ci::.. 

Bharat Electronics Ltd 
ir.:.aE- (;entr.:-
:!6. :.:., ~ace Course ~~z.a 

i' - >o; 

F- r oa uc ':. : 

500 00:. -- ... - - ----
-. ~-- - . -":: l 

~1.:.-.:.:.:..-.10 

Te1e=ommunicatiu~ Eqot 
Ma,;~ Cuffimunlca:icfi =~~: 
:a::; .:; F'raOh,0. I netC. I 

2r • .:.i rmz.n r-:. :· 

!~. BPL Systems & Projects Ltd 
s_,,s tems i1ouse. 
? z. 1 i; r. a t 6 7 8 L' ~ 7 , I . e ' a i .a 
iel :49oB. 24~6~ 
ii)( 
F-ro.:?uct: F~CC i uther te:epnone 

in,;t,uments. 

2. Applied Electronics Ltd 

- - - - ... -·- _.,, _;.-_ ~ ~ ' tr • • • ~ • • .:' - .-. - . 

;'ICcm:J~ac. nac:=.Ou! 
~.:,c """t.:..:: ti~.:i • 

7.x 
~c. 

.. : .. - ... - . --- -. ---' -
.:~ HtL - :02 
A~:..t.M 

F-r.J.:iuct: EF-AC!:\ 
~~ni:act: ~ E c11@uc~e 

Asea Brown Boveri Ltd 
.::-A, Shah ind1.~St&te 

0r:.~eeca ~esai ~c. 

Andne! 1 ! ~ 1 ~omDav 4lh: .:.•Sti 
le I 
l I )( 011-78.!l.::.:: 
~c. ~I~~&~GUN 

~roauct:i'eiemeterin~ E~pt. 

Contact: ~.~.~henav.M.G 

Y. Bharati Teleco• Ltd 
15th Floor, ~evlk.a 7owe' 
b, l'1ehru ?i.ace 
~ew ~eini 110 jl9 
Tel 
Ti 1< 

F z, K 

Frc..Juct 
..:•11-C-C.:L'l!C 
~us r, cut ton 
7 e i t? ~ r. c n .: 
Ano.::;:: Brian 
.:;eni. :1.;r. 

l:. Crompton Greaves Ltd 
Telecommunication Givn. 
.:-:-. ~ani .ihansi r.a. 
~ew ~elni i10~;5 

i'ei 7~7671.:14~1~ 

Tlx 
r .a)( 

lil.:n-G.;::3i;, 
0ll-Si4u5S 

C.u11 t.:..: t: I.. c·n,:.nr11.:.pi;..:.r. 1.:.eni,M~r. F· r u u u.: t : t. F A ts>. 
Cont.act: i .. i:. Nuf"iear ia. I'!.(• 

Contd ... 



i.:.. 

!.t. 

Delta Ha•lln Ltd 
C-12~. Narayana lndus~riai Are3 
F-ha5e 
New Geihi 110 ~.:.~ 

Tei 
1' I :& 

?roduc~: 

l~Ut1 tat: t.: 

6536 !.Sil! 
~1;1-.;.;~-:-.:1 ,:_-;::iii.. 

E?At>ii 
~Ui~ie@~ ~in~~.2~alim3n 

Electronics Corpn.of Ta•ilnadu 
Ltd 
i. L A o u i ~ tJ i 11 ~ , ~ t n F i a a r • 
7 ~ 5 • A rm a 3 a 1 a. i, 
Maara.: 6..:J0 x;~.:.. 

Tei 

Ti " 
?rar:iucts: 

ati765"'/et:5~4:: 

tiu.l-olL~ LCOT 
wi1'eiess eqpt. 
~ Aivind. ~ha1tman,M.G 

Ericsson India Ltd 
:5. c~mmuni~v ~2n~te. 

- .. 
_,~ 1 ~ l 

::.A 0.:ri.a:1-;-!?s. 2t::t-~ :..al 
~~(~OS~ T~aap~~nes 

: 1f. 

Essen Telecommunications 
Pvt. Ltd 

7. jf. 
----·· - .... -.-

·-~-=--'=- :..=.=.:.!. 

Goa Telematicg Ltd. 
214-A. Kunoaim lndl.Estate 

~ ~ ~ - ! •. : - • ., ~I 

: .:·ti····-:' : j -. ii : (, 

--:- ~ , ;, : I . :_... • _:, 

13. 

15. 

17. 

19. 

Electronics Corporation Of 
India Ltd 
indu$trla1 ~ev. Area 
Chee l3oai i 1 
H~a~raoaj 500 76: 

=::.:...:.~i.. . .;s1.31·; 
01~5-6:5~ ECI~ lN 

?c~duc~: r~~ex Excnan~~ 

!:qui pmt?rlt. rax 
C~nt3C~: a 3 ~ra~na.~a.r 

Cha.irmaci.M.D 

Epsilon Electronics Eqpts 
B-:.. ciec~ro:iic .:ompiex. 
~~us ri3 i ~uoa. 
Hyaera.cac 5J~ 762 
Tei 85~0~11650~26 

Tix ~~25-e3~3? 

?reduct: ~1~r.a.~.7etecam~-

un1.::aL!'.:in E.q;::~ 

c.unt:~·='=-= .•• = :·1cr1· ..... 

Escorts Ltd 
Te1ecom~uni:ati~n ~i~n 

.... - ' : = ..::. = 4 -·-- ... ·-- ... --'-J--

. .:: .:, n t. .:s.·::. : , . ':? \.i .:::s , ;.~ .am .:a r1 : 

Goa Telecommunications & 
Systems Ltd 

:1a.ousa 
:·t4t:.U:i..5 

. 
..... ~ ... .: 

Guiarat Communication 
~ Electronics Ltd 

_, -
: .. ~. :: :. . ..:. 

. -----. -
•: 

I o ; ·- - _;, > ' . ' .. 1 .. 
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Harvana ~t~te Eieatrun1cs ot::v 
Corpn. Ltd 

7e1ecQmmun1cati~fi 

Equipment 
.:: .:. rl tac t : ~' r. i< • .:; • Ba l .= i n !1 • :,. • 

:4. Hindustan Teleprinterg 
G.5.i. i'-oad. 
Guindv,Madras ~~0 032 
iei 43'2.771 
Ti IL 

?roduct 
Cunt.act 

• 

~4.l-~77 

Teieprinters 
Smt. L.axmi G. Menan 
Chairman. ~.D 

2c. Karnataka Teleco• Ltd 
U"4i Etui1ding 
Th1mm.aiah &oad. Miller 7.an~ 

aanga1ore 560 ~52 
Tt::l .::i:,10.::i; 
iix 0845-~136 ~TL IN 
f'i.:.du~t 1 EF-Atilt 
Contact S N&ravana 5hettv 

2~. Kerala State Electronics 
Dev. Corpn. Ltd 
i.elttc.n Hou:;e, 
Ve i l .avamba 1 am 
Tci~ijndium G~S ~~a. 

iel 60621 
Tiw 1 ~iu:S4-;,:73 ~~EuC IN 
Product EPABX.PCM MUX 

Radio lfetwod:g 
Terminals. 

Contact : M R Sitharaman. M.D 

31, Larsen L Toubro Ltd, 
Ki AIJi Ind l ANtil 
Hebbal, Hootagal 11, 
l'IVliwfii ;71 l~b 

Tel 4:561142467 
Tix 1 ~8~6-.::811~18 

Fax 0821-42468 
f'roiJU&:tl Ef'AfsX 
ContS&ct: N M tiiE-s.rsi, Fresloent 

.::3. 

:. 7. 

30. 

Hellos Antennds ~ 
E1ectran1cs 

: ~ ~ 

:- ~ l( 

::ro::iu.:~ 

·.: .:111 t. .a~ t 

Ar. ~ennat::s . - - . 
~. 1_ ! l:; ru1.a1-. 

~sna~ing ?ar~ner 

lndche• Electronics Ltd. 
:~~ A ~attiee Brid~e r.d 
Adv.:.r . 
Madras - €>t)0iC.:..; 
7ei ~18~7S-~:~~~~ 

7ix 041-~l~.:.9 

Fall ~l-4u-41307:. 

Produ=t: E?ABX.~AN cards 
Contact: ~ ~amacnanacan 

President 

Keonics Video Ltd 
30, K&ce Course "oad. 
!:.mi vn Haven, 
Bangaiore sa0 001 
Tei .:.1:011.::ag1~ 

Tix 08~5-313 

Froduct: Two-wav c~mmun!-
catlon eqpt 

Contact: S.Srikantan M.~. 

L'Avenir Telecu• Ltd, 
26, 1st Floor. 
t4ai;ar juna Hills 
Pan _1agut ta, 
H~derab~d 500 ~s:. 

Tel 
Tix 
F-roduct: EPBTs 

.:antact: 

Marine ~ Co••unication 
Electronics (I) Ltd 
Af'iE, Auton&~ar, 

Vi:;hakapatnam 5~0 01:. 
Tel 911891157170133 
Tix 04~5-u17 

Fax 
f'raduct 

Can tact 

Communlcatlon 
Equipment 
UV1oi.011u 
Chairman 

Contd 



,, 
-· -. "~Itron Radio Co•aunlcatlon 

Div 151 ion 
fi~t ~u • .:1~. aa.~~ba.~ 

Rt?C i ama. t iur1, 
~~~e1a. ~en~tt?, ~ail~an ?~int. 

7:A 

~.=..:.c: 
? :·· UL:!U~ ~ 

"'"'~ a.::1. 
I 2 .i;;J S ;;:;, : .::.~,"; ;d 4. _: 

"'i .:.-8~:;: 7 
~.:~-.:.87 !. :..a.•,;, 
Ttansmtttinq ~qpt5. 
G 1' • r:. • r. • t: :1 a .:: :; aw .;s • '1 • i:· 

Northern Digital Exchanges Ltd 
~C: 5~-56.3t?ctcr :7-A. 
~han~1~ain- •6J J17. 
• t? : 

• • A 

a-;.;;:; .. e-:-:.::s 
tJ.;~s- ~.:&. .. 

E?Ac1.c~AA.& Ai ilea 
Equt;:mi::-nt.5 
H ~utnra.~ire.::t~r 

Pun1ab Coaaunication Ltd 
:: - : ,; ~ • : r. a ; • i\ r ea r hast? ·.: : l •• 
- -=.. ~.:.c. =:O:t...2L~ 

~ :· ·~U UC~- : :r AC.1:. Z't'...i : .. : • r 1
: :-! ~:.:; :: t:.. 

-::.nt.ac-:: ;,_t ·.:.:.:ii.!:1cei~:: 3ini=r. M[, 

Rajasthan Communications Ltd 
3 ~.:..nakpura lndl. Area 

-·. -
. ~. ~:. --

- . -
:\.r ... ~ = ~ .~.c,.. : 

ft.s1.ilstn.:..n Telepnone lnrlu:>trtes 
i. t cs 

. "": .. 
,• 

··-. 

143 

Heltron Teleaatics Divn. 
Plot No. !&Bil 
l. Chi,...a1tha11a i11di.Ace3 
Jal.an.a Raad. 
Aui.an~aoad: ~31 21~-

lei 82~11182117 

:= a K 

F f(j•:JU~~ 
Cun t..:s.::-:. 

07~~-2~1 ME7~ iN 
i.;::"'"'3-8: 118 
Er . .:..ci. RA:i 
F;. i-:. an.ar g.a1.:a 
[1. ~ 

P & T Teleco• Factory. 
Teiecam Ca~oission 

5h.avan. 2~ Asnc~a Ra . 
New ~eihi 110 001 . 
It? i 
T i IC 

?ro;J•J;::t leii::-com :: .... -,. 
-"""!t""' -

Punjab Wireless System Ltd 
--· ~nase v:. ~AS ~.a~ar. 
t l1una. 11 
Chancigarn 160 ~==· 
Tel ~·~=- 6;~;: 
Ttx ~3~5-~1~ FW~ 
~rac~c-:: !e1epno11e 

: 11 s -: r um en ?:. .: 

Ch.airman 

Rajasthan Telematics 
Pvt. Ltd 
_ .. _ , .:. nu pp 1 n-; •: .::-n-:: res. 
!"~ ~ t:Zs 

- -- - •. -= ~~,j 
• : A . " 
"f:(JCt.:·:~: CFAE:~.:if'?•: ~ 

~.::.3".; --:-es~a~~ 

Set Teleco•munlcation 
Pvt. Ltd 

- - -- .. -----·--- -...; __ -_..; 

: 
. . . . 

' "": • -::: - : I·- o • - _. 

- ; .. -~ -
.. _, 

C1Hltd 
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...... 

4~. 

=· _, -. 

~~e~e tlnoiaJ Telet~onics Ltd 
·- = ~ - "': . - .. : • 

~utton 7~,~~n~nes 

::.::-.~~.::.: i~ -· F .. .=..J.:ii.:Sm. r·~.L.-

lata Teleco• Ltd 
-·=·-: i:.= 7 .:iwe~ • .::ne: i= 1 ::.,.;:;~ 

.• '='• ~'*: r, 1 

•• l< ~.31-71~~; 

:?A~ll 

~ Ba1asuoraman1an 
N.u 

Unitel Co••unication Ltd 

~:~uuc~1 ~?Aai.~u5n Bu:t~fi 

7eiepn.:rne:= 

Webel Com•unication Indust
ries Ltd. 
~ l, ~ N Mukner1ee 2oac. 
Ca:cu~ta 700 001. 
. =: ..::l1-S71..:. 
:.l< ~.::1-.::415 

~~A o3~-..::8Yil0 

~~~auct: Eiectronic fush 
autton 7elepnunes 

~~ntact: S P Cnatterji 

Webel Telematik Ltd 
A~ lowers. ~nd Fioor. 
::;11 Par~ Street. 
Ca1cutta 700 ~17 
7 e i ..::9•;,4~5, ~9~4.jEJ 

T~x 0~1-476010~1-4818 

~ruduct: Electronic Teleprinter 
~=nt~ct: £Srinivasan 

4t. 

.... a. 

S0. 

Tata ~eltron Ltd 

• c- -
.. ------ --
- -:-- ~....:: :'"1 : :_;~~..:SC: 

.. .::- • e-p~1.:ir-,=-: 
~ L.i fl~~ C' t. ! ·; : ""'. a•; L !. .ai t.: ,.= : 

TVS Electronics Ltd. 
- . . . . - -
~~va1a~snm1 ~=~~~e.hc.~ 

n~uauJ5 ~u Ma~r~= 600006 
f1a lo~~.:., i.'810.;.·~~ 

08"~~-.:.~f .~~~ i~ 

~roouct: Modems::A~ Caras1 
urapr.ic ·.:.=cc:S 

Contact: V A ~aenu.Fte:Sl. 

Uptron ~ndia Ltd 
Hi. Ashoi.: Mar;. 
~ost &ox 313. 
i..i..i.:~110"' ..:...:.c uu~. 

Pruciuct: ~adiu and Te.eco
mmunt.:atiun :.qpt 

Contact: C P Jos~l. M.G 

Webel Teleco••unication 
Industries Ltd 
4 L S Canal west ~cad 
Caicutta 700 015 
Tel 2484~1.2~8~~2 

Tix 0~1-ic57 

Fax 
rroauct: wa!~ie-~ai~i~ 

.=:.:.-ts \nanc i-i.:.-id1 
IJ a I i< 1 e - 7 a I 1: l e 
Sets11"!uoi:e pr .. 1 

Contact: D Bnatta=harvya 

Contd ••• 



l. 

'= • 

INDONESIA 

Pt. INT I 
Ji, Mufi, Tuha 77 
a.anqunq 41<1.::53 
ie i 
Ti:.: 
:: ax 
·:· .: .. 1 ta.:: t. 

F-:·atJu.::t: 

1~2:.::.1 47153~. s7~17a3 

282"' l Wi' i i A 
ltit22i ~72a~a 

~ecvantu f.~antasa 

uire•.=tor 
3~1t.::nln~ equtp~enc 

'i.ransmissian 

Radio Cammunica":ion 
E.:;pr.. Te L epr1uoes 

Pt. 
J : • 

Elecktrindo Nusantara 
Sunter "ios sudarso c:: .......... 

-; .. .. ~ 
r:.:. J( 

·.::ut&t~t:~ 

"g.::si:,-:-. "''H~!. 
.;~1:1.;·~··;, E!c.:0.1.:t 
,.9.:_7:.:, 
: E ;.~. ~ F- :' 1 ba~ i 
Girec-:or ~A 
~1o1it;:nini; i:qpc 
Transmissian eqpt 
~ma.: Ea.rch scat!an 

P~. Cu•p~ct hicrowave Indonesia 
~ari;::a.n ~•c. 34. 

:.an~un~ 

.. -= :. 

- -~3na1~c ~'~~·t~~~ 

- -
·'~6~~ls5:~n ~~~~. 

=~ : =::: r a'" a v .:- · ~ .. a c i .:: 

Pt. Centronix 

·-· .. -- .-.-.... - .. --- _,. __ ----· 
. ... . .... .. ... ... - .... 

- .: i ·, • .:~ : -

~.-· ..... ::;. : . .,::: ... --=··· 

: "' • : 0 .. I 

. . ,. ·- ; 

4. 

~. 

Pt.Radio Frequency 
l:um.&i;.;fi i .Jia ti Ll1i 

JI. lr. 
Bandunq 
Te: 

Tl.< 

Juanda a74 
4~135 

! il.::.:. 11H:.:.3S. 
81616.d.31.35 
.:3..:..:6 

Fax 1~2:1 811.:..4 
Canr.act: Drs.~ic~y Turner 

Dire•.=tiJr 

Radio Communic
ation E·~µ-:. 

Teiephcnes.Tran~

mission ecpt. 

Pt. Global Co••unication 
Jt. Meiavu Eesar lE 
.i a i...'.a. ,. ca 
lc?I 8.:-;,1a~l 

~unt3ct: A ~u~iarto 
Frocucc: ~adla ~ommunlc-

a t i '.Jn e q p t: • 
1.ii-1 F - U i-i r: ::: ~ p -: • 

Pt. Angkawtdjaya Bina 
Putra 
Ha.rrnoni fla:a Eio~ 
- - . - -- . --
.J •• 3ur·.;uo:~.notc 

~ i r1 ~: • .J .a • r. l ~ 

Pt. Electronika Nusantara 
..... 

- .· - . '' ..... . .. - ...... --

Cun ld 
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'::.:. Unit f'roduks i Len-Bp1s 
J: .. ~u;:a::ic Ma-:~~ ~IL~·:.~5A 

!:ar,.:JUr"1; 

-=-~· 
t=.z.;.: 
(;.:111 tact 

\.;.:.:It.. 7 .:i:. ~·: 
E. Feot'u.anus 

:1. Pt. Dinateraisat 
n. Pluit ~aja No. 1:7 
.; .ai.:ai t.s 
T t: ! 

Fax 
C.:111 tact 

f'r·oauct 

bb~:ii7l 

i:,~si;,11~ 

~at~t 5etlu110 
TVRO 

12. Pt. Hartono lstana Electronics 
j i I A i. jjiJ .a 
JaKart.a 
Tei 
Fax 
C..Jntact 
F'rociuct 

;u.~!O~k11!:i.£"SS~44 
54B5141 
Pur io110 
iVRG 

15. Pt. Kwinterco• 
Ji, ~~n~ng ~~h~ii ~' 
Jai<arta 
Tui ~~p;;b~,;~~;;,7 

Fax 345108 
~~nt~~tl i~an H~iman D 
F' r.:>d uc t: TVRO 

17. Pt. Dlan Uahana 
JI. &atuceper No.7A 
j;,k4rta 

Tel <021>3841451.3801~99 
F.ax 1~~11 ~S2o~3 

L~n~4~~; ~~;~;~ Ha~~n 

f;~~~~Lf ~~~i~ ~u~mun1a~t1un 

Eqpt. 

l~. Pt.Altron Niagataaanusa 

~· :. man ; ,; 1 s • = w.; .:. ' 
:'2-i \"!};,.'' =-=··t.: 

Cunt.ac:: ~.C~oltu. : 

1~ Pt. Dianaaika Se•esta 
Ji. F-enJernihan !i,.3tiC 
.:ai.:act& 10.::10 
Tei 58uola.58.:.::b 
C.:111tact: 5ual ~ut.ant~o 
f'roduct: r:;Ru 

lti. Pt. Inter Bisindo Slsti•a 
J l • T i r ta v as a rta v a .3 ... 
Ja~art.a 

Tel 

Fax 
Contact: 

~.:.736!0. 36.:.~::~ 

b49~7€>0 

65~3o~S 

ir. Airiangg.:s 

lb. CV Chatulistiwa 
Jl. Jattoaru ttava 
No. 56 A. Ja~art& 

Tel 3734~~.368252 

Fax 588113 
Cunt.act: aastiansvah 
Product: TVRG.R&dio 

Communicati~n 
Eqpt.VHF-UHF 
Eqpt.l.lalkle 
Talkie,Coin 
fsox T.:-iephone 

18. Pt.Dharaa Dvitunggal 
Utama 
Frisma ~edova Pla:a 
Eiock Al?-18.Ja~arta 
Tel 1021>3041451 • 

.:;e0 rn9g 

FisK l021J3S.:b~3 

Contact: F. Nat.nan 
Product: Radio Communi-

cation 11?qpt. 
VHF-UHF Eqpt, 
Telephone lnsts 

Contd ..• 



Pt. Firmansyah & Sons 
Ji. Musi 5 Bk LT.3 
j al.:a1' t.a 
Tel 37~343.371~32 
Contact: Bombam Sanyoto 
Product: Radio Communication 

Eqpt.VHF-UHF Eqpt. 
waikie T.aikie i.. 
Mode1n:3 

Pt. l'Hrusa Graha 
Ji. Gunter 3~-3~ 
.I ai.:a1' -:.a 
7ei B29:737,829398d 
ral( ::s.:.~1709 

Contact: Juiius Usman 
Pioauct: ~adio Communication 

eqp~.VHF-UHF Eqpt. 

Pt.Bumi Husantara Srimava 
~la~ Utun; ~c.22 

.; .a~.:.:s.r r_~ 

-· . . ... :-'7fm·:.;;;: = ~-; : : :~ 

Pt. Rajasa Hazanah Perkasa - - . 
~.;. : .:t-::. en = ~ L .::s. ': ~ .. ,:, • ::, 

.: .:s ~ .. ..2 :: 9:.~ 

Pt. Prima Gitra Lazuwardi 

f • ~ (~ ... 7 I I', ..= u 1.,j "' 

·: ~-: - . 

·- - .!•• .. - - - . - -
• ~ t' - .-! : ... I 

I:· .:. ,- ,_ •_._ .. : : 

.-. -. -.,_. 

_ .... 

1·17 

Pt. Ind is i 
Ji. _Gatot Subroto 
tsanaur1.; 

105 

Tei 

Fa>< 
C1:>n tact: 
?rodu.:t: 

( 0 :::.:. l ~ i 1216. 
sa6oS 
li32:2l S7169ti 
i r. i<un 1:;ar ~it.:> 
1.JHF-iJi-iF Eqpt l.. 

Cai:1 ac:< tc:.ie;:i

hone 

Pt. Natela Corporation 
Fusat Perkantoran 
Puiomas 
Bioci.: ile, Ji.Ferintis 
~amerde-~aan. Ja~ar~a 

Tei 489021!.~8~4~~~ 
ra>< ... a~:.:.7~ 

Cont.act.: 
F£oduc~: ~aai~ Communica

tion Eqpt. 
-.:tir -dnF Eqpt. 

Pt. Citra Kirana 
~: 0 m µ 1 ~ 1: r = r ': r Q 1.: 0 an 
f•.J.,.:.ma:; 3ici ... 
i \i ! : 2. ,; ' . :- ~ t· 1 n ':. ~ :; i·. em.:,: -

.atti:n =:.:.q:t. 
IJHF-'JHF i:qpt. 

Pt.National Global 
~i.~ava ~a~cr ~ra :~. 
'~ ~ 1".1.J ~ ( 1 ~ . : ~ ~.:..:. i : ~ l .= -: : ..: 

Pt. Guna El~ktro 
..! ' • i1 .&. .,. .:.. an i.i u (' u I. -
.... ...:.. •.. .a ( .. _ .: 
• -=:. 

:- . ·- - - - . : 

• I i - ··1 _ ... ___ ._ 

- - - ·- -.... - --·- -

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

Contd ••• 
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-~· Pt. P~iosonic Utama Jaya 
..: .• ~ .. ~mp1:.a r .. .a· .. ·~ (,.·.:, .. :: 
~ln:ac~.Ja~ai:a.~e:a:an 

7e1 7.:i9102l 
C- u n t.:. ·:: t : i f • ! -.; .a n .; u .a r1 ~.:: 

3i. Supreme Cable Hfg.Corpn. 

Ji.Ga1ah Maaa 184. 
J a1'ar t.a 
l'e l .; llil04~ 
Fcoduc:.: L.abie 

33. Nikkatsu Electric Works 
Ji.Cimuncang 2lE. 
Banaun~ 
iei 74008. 78088 
Froduct: Cao1e 

j -. _,_. 

::. .. ...., ... 

l ·i.; 

Pt. Wira Hustika lndan 

- --- -
.:~ .. ::-i 

i4. := nma.c. =.:·,,·.a f :.. : 

~ ?5 -~~~ei supp.v 

Terang Kita <Tranka) 
-._ ~- - -·- _;,_ ...... =: .:",ll. ,,..,, .. ,~~ 

.!. 2 C • J a i~ a c t. a 
?. u. COi< ...;...:.:..= 
Jai.:a1·ta 
iei 
Canta.::.: 
?r·aau.::t: C.ab1e 

Pt. Dwi Tunggal Putra 
Ji. Embon~ 7anjun~ 
Nc. ... 13. Sur.ai:>ava 

1031144861. 
... 7~851 

Cont.act.: Sugeng Aririn 
?roduc~: ~adio commn.L 

VHi=-LIHF e~pt. 

Contd ••• 



l. China National Po9t9 ~ 
Telecoaaunlcatlons 
in~usttv Cotpn1PTIC1 
28.Kln Jie h0u Yal ~a 
,; i ~ El e l i L 11 ,; • 

~.~China l~~~ 88 

180! 1:014795 

CHINA 

~roduc~: P~stai ~ommunicati~n 
Svstem. Fascimiie 
C.qpt.Ta1ephane aets. 
Sateilite E.:i;:t. 
Transmission C.qpt 
Switching C.~p~.Cao1e~. 
F ·.:.wet s 1J ~ p • ·: . 

ehanghai lntarnationaJ Digital 
Te1epnone Eqpt Co.Lt2 
.::hanqnai ~onq ~~ iln ~d ~jS;. 

?o~t ~oae - .:00072 

'i i x - . - --;:; l ;.! l = 
- . c - --::>o-..:.' .- ~ 
i3Li: :Ji;t~_;;., 

S~lt~~l~q ~(~QUCC3 

Zuhai Economic Zone Peace 
7 ~ L E- 1:- am ~r. u n i ·.:a : :. .:, n : il .J ·...:.: -_ ;· v · 

- - - -.. _, u n-;. ~ ~ ·- :-. l '~ ~. 

: .~ .~ ~·~fl 

- -
:-:~c::i r-js.o::.-.• 

~handong Cowitel Electronics Ltd 

:: . ·- ..:.. ·: - - .J --~· .'1 l ;',::_._ 

-·. 
·- • -=- - . ' 

2. 

..... 

Shanghai Bell Telephone 
Eqpt. Hfg.Co.Ltd 

. I SETEi1C) 
2S. Hetian Fi:oad 
.:: r.a11 ~ :ia.1. 

L ~L .; 6 _: _: i.:Hi ii 
i:J.21-.;.;3·;!7~ l 

fraauct: ~witchin~ 
Svst~t.m. ?.1tt8:\ 

Guangzhou Telecomm.Eqpt 
Guan~:nou 5106~0 

....:.705 (;?'i'iF ::::i 
5l!J·;,6 

~ontac~: Mi.Chen :hen 
7ia.n. :::1·.M-~f 

Froauct: Transmission 
E.:ipr., Tei ~~rac:-,, 

Swi:ici"lini; ::~;:t, 

1: c t 1 :: a i :: ! u ' ~ 
1: o mm u n i c .a t 1 ·~ n • 
T~ieorlnter. 

'JHF-UHF !:q;:i: 

Shen Zhen Peace Digital 
Te1ecammunic.ati~ns 

.ni.:!1J.:;tr·.- ·~.;,1r:;11. 

-- -·-. 

.:_ ._; t: ~ ! '.' : E .:, ( •. 

- .- - - -.· ... , -
- -"I I ., • _. • 

CcJntd •.. 
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c. 

10. 

l ·~· -· 

1 t>. 

16. 

TCL Telecommunication Eqpt 
Co.Ltd 
~~i=nau ~u~n~ ~on~ 

: !". l :I 0:. ~ lb k_1 (1 i 

:-e 1 .::.t>0t:o8 
;.=.x .::0 l~c8 

Fr~cu~t: fu$n outton 
Teiepraones 

Wuhan Telecommunication 
Fo~er 3upplv Eqpt. 
~a~~orv oi MPT l,Gut1an No . .::. Roaa. 
wur..a1:, China 
";"e1 .?.317S7 
Tix 40218 CPSEF CN 
F.ax 0..::.7-333828 
?roduct: Power Supply ior 

Te1ecom 

Beijing Com•unication 
Equipment Factory 
5, J1.ang T.ai ~u.Beijing, 

Cr.in.a 
Tei 

C.acie 
i= ax 

i7172.::.,171031-:2s 
383 
01b81 
500 6891 

?co~uct: M1crow~ve Commn. 
F.qpt. 

Beijing Wire Communications 
Plant. 
314, Jiuxlanqiao Rd 
Chaovang District 
Bei~ing - ?C 100016 
Tel 4361155, 4361364 
Fax 5006 621 
Product: Automatic Tel.Exchan~es. 

Hubel Xiangfan Radio 
Technology 
Sheng! ~oad,Outside to 
South Door of Xiangyang 
Hubel 
P. C 441 021 
Te I 8588 
Tix 2477 
Product: Mobile stn.F1xed 

ii f,:i£-peiited Stn, 
Transmission Svstem 

11. 

13. 

15. 

17. 

15& 

Wen 2nou Prec1s1on 

Guinu ~oao.~e:~~a ~o. 

·=.uu:n1 

Fax 0577-~25~4~ 

Frociuc~: ?o~er suppi~ 

Beijing International 
Switching Svs:em Corpn. 
t 2 [ .3•:: i 

14,Jiu Xian ~oad, 

Eei~lng 100016 .P.R 
China 
7ei .::'-3631.:.2 
Fax 43631.:.:s 
?roduct: fubiic .3PC 7e~. 

Switching Svstem 

Panda Electronics Group 
<FEG> 
301.East :hong Shan ia, 
Nan) ing, 
China ::10 00.::. 
Te I 401.'.1855 
Tix 34152 WRFNJ CN 
~ax 180251 4~5~30 

Ftoduct: U?S. Transmitters. 
Receivers, 
Sate I I 1 te Commn. 
Eqpt, Mobiie 
TGI. system 

Jiangdu Wired Electrics 
Factory at Jiangsu 
32. Sanvuen Bridge Kd 
J iangau , J iangsu. 
Pc:.::s .::0:.? 
Tel ss::4i2 
Product Teiephones 

China Tongguang 
Electronics Corpn.CCTGC> 
Tongguang Mansion 
12,Nangzh&nsuan N&nla 
Beijing PC 10~:6 

Product: Commn. Navigation 
l Broadcasting system 

Contd 



18. Fushun Radio F~ctory 
Yanj i Ftd. X inr•.J. Distri,=t 
Fushan Pravtnce.Chlna 
Tei 7::1 .. s 

h. .:s d i .:. T e i e µ ra a 11 e 
Svst.ems 

2~. Benxi Communication Eqpt Co. 

-.. -. 

Zijin rd. Sen..:i 
Li.:.an1n~ ~ca91ce 

Cn1na. 

Produc:: Teiec~one sets.Cross 
~ ~ i , P\ ;; ~ ,:, hi..;, ~ i. t~ t -: ~ • 

6:5.~on~~ang 3~ree: 
~and~n~. ~t~afi;n~ ?'evince 
<:hi na 

24. Tianjin Electronic Wirf: g. 

Cable Corpn. 

- . 
~·~=-:.ci . .:-:. 

7 : .2l r1 ~ i 'i 
-: e- . 
., -... .: ... - , 

_•.;_..:u 

.. !. -= ........ - -- .... "':· ... 

15~ 

19. Beijing Broadcasting eqpt 
Fact.arv 
23, Huan~si Street 
Xcneng [1ist.rict 
B e 1 i j i r1 ~ , ? C HJ 0 tJ l l 
Product:Eroaacastlng L 

ieievision 
Transmitting eqpt 

Anshan Broadcasting Eqpt 
?i3.n<: 
~a.l~~.~in~snen~ ~a 
Ansnan.~ia.cnlni ~rov1nce 

.:: n i r1El 

~rcauc~: acaaacas~in; ~ 

leievisiun eqpt 
~HF-J~F ~ffil~~ets 

22. Ch~ngde Teiecommunication 
E.:ipt. 

~c.2. 7he Eas: People ~~ 
.... r~.:..n~:.:!=-. :1Ur13.1~ ~r:~vic~ 

~roauct: C:cssoar 7~:eph-

,_; 1 ; i : a. , p c ·: ; r .:;. -
lUffi~ : ·:. n;:. { ,:, L 

Suman GrtJup Ltd 
~6.~aisniaia.o ~a 

= t? i ' i i1 ~ := • ·.: ~ ..:.1 0 0 >: 1 

= ·: ::· ~. 

--------------------------------------------------------------------
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END-USERS OF TELECO" EQUIPMENT 

INDIA 

1. Ministry of Coaaunications 
Department of Te1communicat1ons 
S.;u-1ch.a1' E hav .s.11 
:::0. Ashok Road 
New Deihi - 11~ 001 
Tei 
Telex 

388698 
3161741 

3. Hahanager Telephone Nigaa Ltd 
Teiephane Bhavan 
~nd Fioor, Coiaba 
Bomoav - 400 00S 

.-. 
Videsh Sanchar Nigaa Ltd 
Vt~egh Sanchar Bhav.s.n 
M.G. :t.o.s.d. Fort 
Eombav - 4iiH> 001 
it? I 
Tei ex 
Fax 

::.77 l i'S 
8lill>::429 
~l t::.:.1:.:046976 

~. Hahanagar Telephone Nlgaa Ltd 
jeevan Bharat! Tower 
112~. Connau~hc Flace 
New Deihi - 110 001 
iei 35~012 

Cun~ac~ M. ? . .Shui.:ia, MD 
?.~.Naruia.~~ 1:~c~1 

INDONESIA 

l. Pt. Telekoauntkasi Indonesia 
Kantor Pusat 
Ji. Jena. ~at.s.1 ~u~tat~ ~-

Tei 20322! 
Tei.:x 6fl7Sl 
rA:i 
Cun tact M r • Mu r ·1 on o 

Deputv ~itecto' ioc 
Servi =.::es 

CHINA 

•· National Posts ~ Telecommunications 
28. X in l.lai Street 
Bet~ in~ - l~ki 026 
China , .. ; 

Te:ex 
FAA 

..:i.;.:.SoC:t.. 
2:0 l ._;, f: ; .:; l ti 
.:.:.i'1..+-:- .;,;: 
11 ( • Ml:.• 

Perusaha~n Uaum Telekoaaunikasi 
1PEF.U!'!TEL: 
Ji. Cls.s.n~gacun~ No.2 
?,.3n1;tJn-; - •.;'! l ::-:. 
; .:- i c-;,; • .:.;:;:..:. 7 u I it.i<:Ut:; 
FAX "4~-0u2 




